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PROGRAMMES FROM ABROAD. 

COMMENCING with the present issue of The Wire-
less World, readers will find that a new feature 
has been introduced in the form of the publication 

of a selection of the week-end programmes of the prin-
cipal stations abroad which can regularly be heard in 
this country. 

The interest in foreign reception has been steadily 
increasing, and there are to-day many thousands of re-
ceivers in existence which are capable of reproducing 
the foreign programmes sufficiently well to provide an 
attraction even for those whose interest may be almost 
non-technical, and who listen solely for the sake of the 
programmes. We do not consider that we should be 
justified in devoting sufficient space to include the pro-
grammes for the week, but we feel that it is at the week-
end that most listeners can devote time to distant 
reception, and it is also the occasion when perhaps there 
is a greater demand for alternatives to the programmes 
supplied by the B.B.C. 
By a special arrangement which we have entered 

into, we shall be ablé to publish these programmes 
' A 9 
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. week by week, and the latest details up to the time of 
going to press will be included. 

0 0 0 0 

BROADCASTING AND EDUCATION. S0 long as the B.B.C. remained a company under 
the direction of Sir John Reith, the public had the 
satisfaction of feeling that Sir John exercised, to all 

practical purposes, an autocratic control over the des-
tinies of the organisation, and was the responsible head 
on which to shower praise or criticism according to 
whether listeners approved or disapproved of the type 
of programmes broadcast. Since the formation of the 
Corporation, however, the control of the B.B.C. has 
passed to a Board of Governors which constitute in the 
mind of the public an impersonal control, which, by 
virtue of numbers, or perhaps because it is a Govern-
ment appointed Board, seems to be uninfluenced by 
considerations of satisfying the tastes of the public. 
We cannot help feeling that the idea of utilfsing broad-

casting as a means of education is tending to become 
an obsession in the minds of the Board of Governors. 
We should be the last to suggest that education should 
be neglected in the compilation of the programmes; but, 
on the other hand, if the present enthusiasm of the 
Board to uplift and educate the listener is not checked 
we foresee the definite possibility that the whole aim of 
broadcasting may be defeated, in that listeners, because 
they are not entertained and because the introduction 
of educational matter is pursued at too great a speed to 
be assimilated, may lose the habit of listening. It 
would then become a very difficult task indeed to re-
create the habit when it was found that the interest in 
broadcasting was on the wane. We venture to think 
that Sir John Reith himself realises the mistake which 
is now being made, but no longer having the autocratic 
powers which once were his, it is a difficult matter for 
him now to stem the tide. 
At a conference arranged recently between the B.B.C. 

and the British Institute of Adult Education, Sir John 
Reith said that " the primary responsibility of the 
B.B.C. was to entertain their clientèle. Whatever they 
did, therefore, with respect to education, must be sub-
ject to that claim." Here, then, is what in- our opinion 
forms the basis of a sound policy on which the B.B.C. 
should build, and what causes us anxiety is that the 
present Board of Governors seem far more impatient in 
the direction of utilising broadcasting for education than 
meets with public approval or conforms to the policy 
of Sir John, who prior to the appointment °fa Board of 
Governors so ably conducted the affairs of the broad-. 
casting organisation. 
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fl V1 operation of changing coils for different wave-
bands, which seemed primitive enough—as com-
pared with standard electrical practice—before 

receivers were completely enclosed, has become still 
more irksome since the so-called American cabinet has 
been generally adopted. This is partly because access 
to the sockets in a modern set involves delving into its 
vitals, and also because coil mountings are more com-
plicated than hitherto, due to the fact that from three 
to seven contacts often replace the two connections of 
the simple plug-in inductance. Moreover, intervalve 

vEn THPEr 

An Efficient Switching Scheme, 
giving Continuous Tuning from 

250 to 2,200 Metres. 
By H. F. SMITH. 

couplings nowadays are generally more fragile, thus re-
quiring careful handling. 
The development of a switching scheme to cover 

numerous wavebands without introducing serious losses 
is undoubtedly a difficult problem, but the writer feels 
that we have over-estimated the obstacles in the way of 
producing an efficient method of quickly and easily 
switching coils for the two broadcast whvebands to 
which most amateurs normally confine their attentions. 
Be this as it may, it was found possible to develop the 
straightforward receiver to be described in this article 
without having resort to any artifice other than fairly 
thorough screening. 
" How much signal strength must ï sacrifice for the 

undoubted convenience of switching? ." will be the first 

Fig. 1.— The circuit diagram. C1, C, 0.0005 mid.; C,1, 0.25 mid.; C4, semi—variable, 0.0003 mid.; Cr,, 0.005 mfd.; Ce, C7, 2 mids•; 
RI, volume control rheostat, 50 ohms; R, master rheostat, 6 ohms; 113 anode resistance, 250,000 ohms; R., grid leak, 2 megohms; 

R5, H.F. stopping resistance, 0.25 megohm. 
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Switch-Over Three.— 
question of the enthusiast 
whose watchword is effici-
ency. This matter has been 
the subject of careful 
measurements made under 
practical conditions, and in 
such a way as to give the 
fairest basis of comparison 
with the best type of fixed-
waveband receiver having 
one H.F. stage and an 
anode bend rectifier, which 
was chosen as a standard. 
In terms of H.F. voltage 
developed across the detec-
tor grid circuit for a steady 
input from a fixed-coupled 
aerial, the switch-over set 
shows a loss of about io per 
cent. To the uninitiated 
this may seem to be appre-
ciable, but, judged from the 
point of view of audibility, 
it is quite negligible, and in 
any case it is offset by 
slightly unbalancing the 
H.F. circuit. In fact, the 
difference between the two 
receivers was so slight that 
it was necessary to take a 
number of readings and to 
strike an average. 

Ignoring the switching 
connections, the circuit, 
which is shown in Fig. 1, is 
the conventional combina-
tion of H.F. amplifier, 
anode bend detector, and a 

Wheetz 
Wc2M \ir ' 

Fig. 2.—Drilling details of the front panel. A, 7/16in.; B, 5/161n.; C, 5/321n.; D, 5/321n., 
countersunk for No. 4 B.A. screws. Holes for securing the panel to its cabinet are not shown. 

resistance-coupled output valve; an arrangement which 
has many advantages, being selectilee enough for all but 
the most exacting requirements in a " wipe-out " area, 
and sufficiently sensitive to give loud speaker signals up 
to the capacity of a super-power valve at distances of 
from 40 to 50 miles from a main station, 70 miles from 
5GB, and 150 miles from 5XX. Average receiving con-
ditions are assumed. The set should not be looked 
upon as intended for long-distance reception, although 
after dark many Continental transmissions are received. 
It is particularly suited for use with a simple eliminator 
having a single voltage output; there is no possibility of 
" motor-boating." or low-frequency reaction with a cir-
cuit of this kind. 

A Straightforward Waveband Change. 

„ When a metal panel is used in conjunction with a 
circuit embodying a choke-capacity output, a jack offers 
a convenient point of connection for the loud speaker. 
It is adopted in this case, the jack being arranged to 
close the low-tension circuit when its plug is inserted. 
Strictly speaking, this renders unnecessary the master 
rheostat .R„ but as an additional filament control is 
sometimes useful, and as there is ample panel space for 

A II 

its accommodation, it was therefore retained in this case. 
For those who require long-range reception it will be 

necessary to add another L.F. stage; no difficulty will. 
be experienced in making this addition provided the 
width of the panel is increased by about sin. A slight 
improvement in range is obtained by replacing the 
present resistance by a transformer; although this form 
of coupling after an anode bend detector may in the 
ordinary way lead to difficulties, one feels that it has 
been rather neglected, and in any case there are no 
serious pitfalls if the new Mullard P.M.4D rectifying 
valve is used. 
Although the addition of switches tends to complicate 

the circuit diagram, a few moments' consideration of 
Fig. r will show how the connections of the various coils 
are changed. One pole of the switch S, joins the aerial 
to a tapping point on the appropriate input grid coil, 
while the second changes the grid lead of the H.F. valve 
V,. The three blades of switch S, are connected to 
detector grid, H.F. plate, and neutralising condenser, 
the corresponding sets of contacts being joined to the 
windings of long- and short-wave H.F transformers T, 
and T„. The low-potential ends of the various coils are 
connected together and to either grid bias or H.T. bat-

et: 
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Switch-Over Three.— 
teries. Thus only the coils are duplicated, and a 
multiplicity of switch contacts is avoided. 

It will be seen from the illustrations that the metal 
"'chassis" on which the apparatus is assembled is 
divided into four separate compartments, the lower two 
accommodating the long-wave coils, with the short-wave 
transformers above them. The tuning condensers and 
switches, which are common to the apparatus associated 
with each waveband, are mounted on the centre line 

drilled to the dimensions given in Fig. 2. The hori-
zontal platform, of the same material, has a flange by 
means of which it is secured to the panel ; it must be 
cut away to clear both variable condensers and switches 
in the manner indicated in Fig. 3 (A). Two vertical 
screens, of the size shown in Fig. 3 (C) are also re-
quired, the upper one being drilled for mounting by-pass 
ccindensers C3, C„ and also with a lin, clearance hole 
to pass a wire joined to the grid of V. The lower 
vertical screen is plain, except for a hole to clear a wire 

Fig. 3.—(A) Layout ot components on upper surface of the platform, showing dimensions of cut—outs to accommodate Nariable 
condensers and switches. (B) Mounting of componente on the underside of platform (C) The upper screen, showing mounting of 

by—pass condensers; the lower screen is of similar dimensions. (D) Sketch showing assembly of the metal " chassis." 

dividing the two sections in such a way that they are 
symmetrically disposed with relation to the coil termi-
nals, so that the wiring is reasonably short and direct. 
It will be obvious that both switches m.lst be operated 
to change from one waveband to the other; it really 
seems unnecessary to link them together mechanically, 
but this refinement can easily be added by the con-
structor if he so desires. 
The front panel is of -hin. aluminium sheet, cut and 

connected to rheostat R. From the perspective sketch, 
Fig. 3 (D), the assembly of these various parts will be» 
made clear. 

In Fig. 3 (A) the mounting and positions of the vari-
ous components on the upper surfaces are shown. The 
Ever-ready "" cells, used as G.B., and G.B.3, are 
secured by light metal strips, the latter being wedged in 
position by a small block of wood. The valve holders 
and neutralising condenser are raised, respectively, sin. 

• 12 
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LIST 

2 Variable condensers, tog scale, 0.0005 mfd. (Burndept). 
2 Condensers, 2 mfds. (T.C.C.). 
1 Condenser, 0.26 mfd. (T.C.C.). 
1 Condenser, " Preset," 0.0003 mfd. (igranic). 
1- Condenser, 0.005 mfd., Type 620 (Dubilier). 
1 Neutralising condenser (Gambrell). 
1 L.F. choke, 30 henries (Sterling). 
I Switch, 2-pole change-over (Utility). 
1 Switch, 3-pole change-over (Utility). 
1 Rheostat, 50 ohms (Igranic-Pacent). 
1 Rheostat, 6 ohms (Igranic-Pacent). 
1 Potentiometer (Igranic-Pacent). 
3 Valve holders (Wearite). 

OF PARTS. 

I Jack, single circuit open filament control (Edison Bell): 
3 Two-way porcelain connectors (Athol). 
1 Anode resistance, wire-wound, 250,000 ohms, with holder 

(Mallard). 
1 Grid leak, 2 megohms (Dubilier). 
1 Grid leak, 0.25 megohm (Dabilier). 
2 Ribbed ebonite formers (Becol). 
2 Paxolin tubes, 3in. dia., 3¡in. long. 

3 " " size cells (Ever-Ready). 
2 Grid leak holders, porcelain (Bulgin). 
1 Cabinet (A. B. Clarke, 22, Old Montague St., London, E.1). 
Aluminium sheet, wire, screws, nuts, ebonite rod, etc. 

Approximate price, £8 17 6. 

In the " List of Parts" included in the description of THE WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated 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. 

and tin. by distapce pieces cut from ebonite tube. The 
pair of aerial-grid coils are carried on ebonite rod sup-
ports ij-in. long; these are tapped to take a 1in, length 
of 4B.A. studding which is passed through the platform. 
A similar method of mounting is adopted in the case of 
the short-wave H.F. transfortner; the supporting ebonite 
rods are slotted to a depth of tin, at their upper ends 
to take the coil former, and tapped holes are drilled at 
the other end for the screws which secure the assembly 
to the platform. The supporting rods are hen. long; 
thus the lower end of the coil former is raised 1in, above 
the base. As the long-wave intervalve coupling 
• is .wound on a ribbed ebonite former of greater length, 
it is fitted in a simpler manner by filling in the end with 
a wooden disc, through which a single screw is passed. 
As space in the left-hand (or input) side of the vertical 

screens is limited, a small economy was effected by filing 

down the head of the large brass screw which secures 
the rotating ebonite barrel of the switch to its frame-
work, thus preventing this screw making contact with 
the variable condenser end-plate. 

It will be observed that porcelain connectors are used 
instead of terminals, as they are particularly suitable in 
a receiver where metal is largely used in construction. 
They should be regarded rather as connecting points for 
the various battery leads than as terminals in the ordi-
nary sense, as they are somewhat inaccessible. This 
difficulty may be overcome, however, by fitting in each 
of the brass insets an ordinary valve leg, which .will 
project through clearance holes drilled in the back of 
the cabinet. To avoid the need for an extra connector, 
the leads to L.T. negative, H.T. negative and grid bias 
positive are taken from a common point. 

(To be concluded.) 

TELEVISION-A PROMISE. 
ECENT advertisement announcements in the daily Press 

ja. • have stated that the Baird Televisor is to be exhibited 
at the forthcoming Radio Exhibition at Olympia in 

September, while arrangements have been made for holding 
public demonstrations in an adjoining building. These 
announcements also point out, that from September onwards 
the " Seeing-in " set will be available on the market for probably 
as little as £25 and with it moving images may be received at 
home from a broadcasting station. The Baird Televisor is to 
be purchasable either as a separate instrument or in combina-
tion with a listening-in set so that the possessor may be able 
both to see and hear the performance at the television broad-
-.luting station. It is also stated in the announcement that 
with the perfection obtained, the marketing of the Baird Tele-
visor is now ready to take its place in the commercial field 
with the prospect of commanding sales commensurate with those 
of the wireless instrument and the gramophone. 
The past week has also seen the publication of the prospectus 

of Baird International, Ltd., a company having a share capital 
of £700,000, with Lord Ampthill as chairman. This new com-
pany acquires the rights in the Baird inventions and patents 
held by the Baird Television Development Co., Ltd., a company 
having a nominal share capital of £125,000. The Baird inven-

tions are stated to embrace (1) Television—to enable vision of 
living and moving beings, objects and scenes to be transmitted 
by wireless or land line in a manner similar to that in which 
sound is transmitted by wireless and telephony; (2) Noctovision— 
a name applied to the application of infra-red rays to the Tele-
visor to enable vision in total darkness to be demonstrated; 
(3) Phonovision—the recording of a "television sound wave" 
in conjunction with music and reproduction from the record on 
a " Phonovision " screen of the actual moving scene as originally 
recorded; (4) Facsimile Telegraphy—the sending of pictures by 
a slowing down of the television equipment; (5) Automatic 
synchronism—a device whereby the transmitting and receiving 
apparatus are automatically kept in step. It is claimed that 
by this device costly synchronising equipment such as syn-
chronous motors or elaborate tuning fork and oscillatory circuits 
can be completely dispensed with and the apparatus rendered 
simple for home use in an inexpensive form.. 
The directors prefer not to state any definite estimate of 

profits accruing from the sale of television receiving equip-
ments. Success attended the issue of the 1,000,000 " A " shares 
of the company of 5s. each, offered at a premium of is. 
per share, and the lists were closed at 10.30 a.m. on the dae 
of issue. 

A 14 
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Th. Working Principles of a New Screened Grid Power Output Valve Explained. 

Large Power Output. 

We will first describe 
what the valve does and 
afterwards how it does it. 
The Pentode is a five-
electrode power-output 
valve with a high mag-
nification factor, but in 
which the usual low 
mutual conductance asso-
ciated with high magni-

fication valves has been Fig. 1.--A typical triode static characteristic (showing mutual 
avoided. A triode hay- conductance) isrepresented 1:15; AB C. When an Inductive load is 
ing a magnification factor applied to the plate circuit, e working characteristic would be 

represented by suc a curve as D E, where the slope is much less. 
of 50, for instance, will This Is a shortcoming of the triode. 
seldom have a mutual conductance of over about o.6 
milliamp per volt, whereas it is possible with a Pentode 
to retain a very high magnification factor with a mutual 
conductance of between 2 and 3 milliamps per volt, 
so that the power output of such a valve is large when 
quite a small signal potential is impressed on its grid; 
a feature of the valve is its heavy andde current. 
One of these valves can replace the two L.F. valves 

usually employed in a set designed to give adequate 

By W. I. G. 

pROBABLY no component exercises more influence loud speaker reproduction, or, alternatively, in a 
in the development of the wireless receiver than receiver where there is only one L.F. valve its replace-
the thermionic valve. , In the march of progress ment by a Pentode would mean much louder signals, 

improvements have followed in rapid succession; for provided always that the input signal potentials did 
instance, we accept for granted the dull emitter fila- not override the permissible grid swing. The valve in 
ment with such small consumption that the heavy its present form would appear to be able to accommo-
large-capacity accumulator bugbear has vanished, date as much input potential as an ordinary power 
The screened-grid four-electrode valve has minimised valve of the D.E.5 type, but not so much as a super-
high-frequency oscillation   power valve; its position in 
troubles, and the in- a set should always be in 
directly heated cathode the output stage. 
valve has not only over-

We must now trace the 
come the difficulty of evolution of the Pentode 
A.C. filament supply, but from the triode. The 
has provided us with such 

latter has one serious remarkable characteristics 
shortcoming which pre-

that we may safely vents the working mutual 
prophesy its more ex-

conductance of a high tended application in the 
magnification factor valve near future. And now 
being high enough to the Pentode. 
warrant the use of such a 
valve in the output stage. 
The reason is as follows: 
when an oscillation is 
impressed on the grid a 
rise in grid potential will 
be accompanied by a rise 
in anode current, but this 
rise in anode current will 
cause a drop in potential 
across the impedance in 
the external anode circuit 
(e.g., a choke or resist. 
ance which must be 
present for amplification 
purposes). A little 
thought will show that the 

plate voltage fluctuation, which is in opposite phase 
with the input grid voltage, will have the effect of 
reducing the anode current to a figure considerably 
below that shown in the ordinary static curve. To put 
it briefly, the plate current in a triode under working 
conditions is increased by rising grid volts in accord-
ance with the ordinary grid-anode curve (A B C, 
Fig. I), but is reduced by the plate volts falling sym-
pathetically as is seen by reference to thé anode volts-

A
N
O
D
E
 
C
U
R
R
E
N
T
 

I
N
 
m
A
 

30 

25 

20 

15 

10 

o 

PAGE, B.Sc. 

mammummummemmmumm mmull lummummummummummumummum 
Immummummummaimummuummul 
IIIMMIMMIMMUMUMMIMMUUMMUMWORM 
MUMUMMUMUMUMMMIIMMIMMUMUMMUMBB 
UMMIMMMMUMMUMUMMUMMUMMIMVIMUM 
MMUMMINIMMIMMUMBMMIUMMUMUMUMM 
MIMMUMMUMMMIMMUMMUMMMUMMUMMIMM 
MMIMMUNIMUMMMIMMUMMOMUMBIIM 
MMIIMUMMIMMUMMUMMUUMMUMMIMMUM 
IIIMUMUMMUUMMUMMMUMMMUMMIUMM 
UMMIMIMMMMUMMUMMUMMIMUMMUMM 
IIIMMIUMOMMMIMMIMIMMIMMUMMINMIM 
UMUMUMMIUMUMMMMUMMIMAIMOMMUMM 
MMMUMMMIIMMUMBIMMIMMUMMMOMPri 
UMMUMMUMUUMMUMMUMMOUVO VIM» immumummummumenfflumndium 
muummuummemommulummemm mmummummummummvammemumm 
IMMUMMIUMMIIMMMEMMUOMOMUMMIMIM mmuummummummunniamm maw 
mummummummumummdiummimmumn 
ZIIIIIIIIMIIMIMMOR:0>M111111111111•1111111111•11 
MUMMUMEMMUIPMFAMMIUMMUMMUUMM 
mammommmenemmumummumm 
MIIMMUMMIMMOP.WIMMMIUMMMUMMUMUM 
3111• 1111111M12111111%M11111111111»1111111111IMM 

12:gen:1 111:1W111::::: 
egeZimICIMIIIMMIM Warn 

•25 -20 -15 -10 

GRID VOLTS 

o +5 

A 15 • 

, 



8 'Val'lid, 
JULY 4th, 1928. 

k. 

• 

r. 

The Pentode.— 
anode

 curren
t 

curve
 A
 

H
 

g(Fi .)2. Hen
ce one
 reason
 

for t hedifferenc
e between

 
static

 and
 

gworki
n curves. 

I ngF.
i z
 
A
 
B
 
C
 

prerese
nts the yordin
ar 

gri
d volts-

anode
 curren
t 

chaarcteristic
s of
 
a
 

triode
 taken
 unde r

sta ticc;ondtiion
s as soon
 as
 a
 

loa
d 

si
 

pu
t in the
 

plat 
e

ucirct
 i

(an
 dsuc
h loa
d wil
l 

be
 inductive
 wit 
h

a npout 
ut

)valv
e the charactersit

ic is preres
ented yb
 

suc 
h
a
 

cur ve
as  DE. It

 
lwi

l be note
d 

taht
 

the
 curavture
 is less
 an 
d

tha 
tthe psteene
ss 

(,i.e. th
e pmilali
ms 

per
 vot 
l

o r
umtua

 l
)conducta

nce is aso
l less. If
 

yb
 

some
 mea ns

E AODNT RENCURN IA m

o 

5 

MaMMUMUMMUUMMIUMMUMMMUUMMU 
ManaMBRUMMUMMIMMUUMMMUMMMUMB  
MUMMUMUMMUMMUMUMMEMMUMUMBUMMU 
IMIMMMUMUMUMMIZZaraMBUMBRUBM 
MMUMMUMMMUMŒMOMMUMUMMUMUMMMUMM 
UMMUMNBUMMMUUMBfraMIUMMUMIUMB 
MŒMMUMMUMNIMMUMBUM T lax Ma» 
mipmmummummonvoll mum 

4 M m UMBUIRIMMUMMIMAIRMMUMUMIUMM 
immummummummvammumgmgmegu 
minumummummumummucuem 
MIUMIMMMIUMMOVOMMUMMWMUMMUMMB 
IIMMMEMMUMMUMWMUMPUMMUMMIMM 
MIMMUMBIMMIIMMUIPMMUMINIMMUILa 
MMEMMIlesgáWOMMOOMIMmuumummummil 
11111.»MIMMIVAIMMIAIMMIUMUMAIRM 
IIIIIMERMUMMIWO2EMMMMUMI Mum» 
minmilummmumum mum 
weimummuxeraig- TETR°D MUM 
MMUMMOIMMIMORIMMUMMMEMMUMMIMM 
WIMIIMMUMUUMMUMUMMMINIMMUMMIMMU 
MAIMMIIMIUMMUMUMMOIMMMUMMMM 
11111"..unramgmemmummummummen 
weAmordirammummummummumm 
mmumpifflimmummummmummumm 
UAMMEMWMINIMIUMOMMMIUMMUMMUMM 
mmummummummummuMMEUMMMO 
UPWIMMMUMUMMUMMIIMMUMMMUM 

0 PnilliMmilmmullimmmulimmilmmimmum 
20 40 80 80 100 120 140 

ANODE VOLTS 

3 

2 

Fig. 2.—Anode volts-anode current curves for triode, screened grid 
tetrode and screened grid Pentode. The curves are imaginary, 
for where they are horizontal the valve would have an infinite 
magnification factor and lmpedence which is, of course, not 

realised in practice. 

we were able nearly to retain the steepness of the 
slope of A B C under working conditions, together with 
a high magnification factor, we should obtain a valve 
of greater potentialities for low-frequency work. 

The Screened Grid Characteristic. 

In Fig. 2 A H represents a typical anode volts-anode 
current curve for a triode. It will be seen that for every 
volt rise in applied potential there is a rise in anode 
current, and the relationship between the two is nearly 
linear, with the result 'that the greater the plate volts 
change for a given grid volt change, the greater will be 
the anode current change tending to reduce the steep-
ness of the grid volts-anode current (mutual conduct-
ance) characteristic. Unfortunately this influence is 
increased more and more as the magnification factor of 
the valve becomes greater. 

This somewhat serious limitation of the three-electrode 
valve could be overcome were we to have an anode 
volt-anode current curve such as A F G (Fig. 2), which 
is for the most part horizontal. Here a change of plate 
volts between, say, 30 and 150 would cause no change 
in anode current, and the mutual conductance would 

be very little altered as compared under static and 
dynamic conditions. 
How are we to obtain this characteristic? The 

answer is to convert the triode into a tetrode, where 
the added electrode is between the control grid and the 
plate (we are not concerned in this article with the 
tetrode in which the blanket of free electrons—or space 
charge—around the filament is reduced by an added 
inner grid). The full explanation as to why the extra 
electrode, which is kept at a constant high positive 
potential, flattens the curve out to a nearly horizontal 
line has.been published previously; but, roughly, if we 
consider that the filament, inner and outer grids form 
a three-electrode valve and that the outer " screening" 
grid is a very fine-mesh anode, we can well imagine 
that the real anode, which is outside the screening grid, 
cannot produce enough attractive influence on the 
electrons from the filament to produce any separate 
current of its own, but that it can well attract electrons 
from the screening grid. 

An Earthed Auxiliary Electrode. 

Therefore as the anode volts rise the current rises 
rapidly (see curve A F, Fig. 2), but as soon as the 
anode has robbed the screening grid of practically all 
of its electrons, and since we have stated that it cannot 
produce any separate current for itself, we find that a 
further increase in anode potential produces no increase 
in current (see curve F G, Fig. 2). 

If a tetrode could be made to this specification we 
need worry little further, for we should be able to have 
a high magnification output valve with high mutual 
conductance—a thing for which we have striven from 
the beginning of this article. There are, unfortunately, 
as every reader knows who 
has handled the ordinary 
H.F. screened grid valve, 
certain secondary effects 
which limit its use and re-
strict us to a small portion 
of the anode volts-anode 
current characteristic. When 
a metal surface is subjected 
to electron bombardment, 
secondary electrons are 
liberated; in a triode this 
usually causes no tangible 
results, as the electrons find 
their way back to the anode, 
but in a four-electrode 
screened grid valve there 
are relative conditions of 
applied voltages when the 
secondary electrons are at-
tracted to the screening grid 
and cause a temporary decrease of anode current for a 
rise of plate volts (so-called negative resistance effect). 
The kink B C D in the curve AB CDE (Fig. 2) exem-
plifies this, and represents a theoretical curve for a 
screened grid valve where only the plate volt swing be-
tween D and E is available for linear amplification—not 
enough for large signal oscillations such as exist in the 
output stage of a loud speaker receiver. The valve just 
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The Pentode.— 

discussed- has, therefore, been developed for high-fre-
quency work where plate voltage swings are smaller, 
and grid swings may be one or two volts; attention has 
also been paid to the electrostatic shielding pnwers of the 
screening-grid which will be unnecessary in an output 
valve. 
To obtain a liberal anode current from the screened 

grid valve, such as one would require for L.F. ampli-
fication, it is desirable to increase the potential on the 
screening grid, but it is obvious that when the plate 
voltage swings from maximum to minimum, unless the 
standing plate potential be excessively high, there will 
be an instantaneous low value of plate potential which 
will be below the steady screened grid potential, and 
both primary and secondary electrons near the plate 
will be attracted to the screening grid and the current 
in-the latter will rise at the expense of the plate current. 
This explains the limitations of the screened grid tetrode 
for L.F. amplification. 
Some expedient is required whereby the kink in the 

curve is avoided, and whereby the screening grid can 
be kept at a higher steady potential to give greater anode 
current without the phenomenon occurring whereby the 
screening grid robs the plate of its current. The remedy 

EARTHING TUBE CONNECTIONS. 

One of the most widely used de-
vices for providing the earthing sys-
tem for an ordinary wireless re-
ceiver consists of a perforated copper 
tube which is driven into the 
ground, a screw and a washer being 
situated at the top end of the tube for 
attachment to the end of the earth 
wire from the set. Usually such 
screws are totally inadequate to en-
able them to obtain a firm grip on 
the earth wire, which usually con-
sists of several strands of wire as in 

Efficient method of uniting earth wire 
and tube. 

A 17 

is the interposition of an earth-connected third grid to 
form a five-electrode valve or Pentode. This extra elec-
trode is placed between the screening grid and the anode 
and allows the electrons by reason of their velocity to 
pass in the normal direction to the plate, but reversal 
of direction of primary and secondary electrons to the 
screening grid, which will undoubtedly be periodically 
at a higher potential than the plate, will be prevented, 
since their velocity is much less and is adequately re-
duced by the zero field around the earthed grid. The 
curve A F G (Fig. 2) is the ideal characteristic for a 
Pentode, the electrode connections of which are given in 
Fig. 3. Messrs. Mullards have designed Pentodes 
(under the commercial name of Pentones) for 2- and 4-
volt accumulators. They will not, however, be avail-
able for the experimenter for about two months. Prac-
tical tests are being carried out with these valves, and 
a report will be published in next week's issue. It is 
understood that a series of Osram and Marconi Pentodes 
have now completed their tests, and will be on the 
market shortly before the Olympia Exhibition. It 
would appear safe to predict that the remarkable con-
stants obtainable with the five-electrode valve will be 
incorporated valves suitable for every position in a 
recei ver. 

NOVELTIES FROM 

OUR READERS. 

the case of an aerial wire. Apart 
from this, such a connection rapidly 
corrodes, and the resistance of the 
whole earthing system rises consider-
ably, resulting in a great loss of effi-
ciency in tile receiver. The trouble 
can, however, be overcome by separ-
ating out the strands of the earthing 
wire and soldering them to the ring 
situated at the top of the earthing 
tube in the manner shown. E. W. 

o 
FIXING THE AERIAL MAST. , 

In most cases the breaking of the 
halyard passing through the pulley 
of the aerial mast and supporting the 
aerial wire means that the mast will 
have to be taken down. Many ama-
teurs have anticipated this trouble by 
mounting their aerial pole on a pivot 
in such a manner that it can be easily 
lowered when required. 

If, as often happens, there is a 
shed of some type at the far end of 
the garden, this method of fixing the 
aerial pole is greatly simplified as 
shown. Two lin. bolts of sufficient 
length to pass through the aerial 
mast and the corner post of the shed 

should be obtained, and the first bolt 
should be placed through the mast 
and the top of the chosen corner 
post, and it is on this bolt that the 
mast pivots. The second bolt passes 
through the mast close to its lower 
end, and through the lower part of 
the corner post. The butt of the 
mast will be thus raised a few inches 
from the ground, and to lower it 
down it is only necessary to with-
draw the lower bolt, using the upper 
bolt as a pivot, as already stated. 

\V. M. H. 

Aerial mast pivoted by bolt to corner post 
of shed. 
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T
HE present-day tendency towards the simplifica-
tion of receiver design cannot but meet with 
general approval; the gradual disappearance of a 

multiplicity of controls has smoothed the path of the 
beginner, and, be it whispered, even of the expert, who 
often overlooks the proper regulation of an essential 
control when faced with a formidable array of knobs. 
There is, however, one addition that the writer would 

prefer to call a refinement rather than a complication: 
this is a variably coupled and separately tuned aerial 
circuit. Admittedly, it is anything but popular among 
amateur constructors, but this is probably due to their 
failure to operate it correctly; although with a little 
patience and the right method of procedure, the art is 
not difficult to acquire. As 
compared with even the 
best modern " aperiodic " 
couplers (the design of 
which is essentially in the 
nature of a compromise) 
the increase of signal 
strength for a given selec-
tivity will generally be 
aurally appreciable; in-
deed, the H.F. voltage ap-
plied to the first valve may 
be almost doubled when 
working on an indifferent 
aerial at certain wave-
lengths. Looking at the 
matter from another aspect, the separately tuned circuit 
as a rule offers better selectivity with at least equal 
signal strength. 
A conventional magnetically coupled arrangement is 

shown in diagram (a), and, as applied to a typical re-
ceiver, in the illustration at the head of this article, 
where aerial and secondary coils are marked Li, L„ 
and their associated tuning condensers, respectively, 
C„ C2. An optional " untuned " coupling is provided 
by connecting the aerial through terminal A2 to a tap-
ping point on the secondary coil. Diagram (b) repre-
sents the auto-transformer method, which is often con-
venient when loose coupling is being added to an exist-
ing set, as the additional apparatus may be mounted 
externally. A part of the coil L2 is common to both 
aerial and secondary circuits; in general a suitable trans-
ference of energy will take place if the number of these 

Inductively coupled tuner (e)and an auto-transformer circuit (3). 
An optional aperiodie aerial with earth connection is shown in 

dotted lines. 

Some Notes on Two.circuit Tuners. 
By " RADIOPHARE." 

common turns is from one-sixth to one-twelfth of the 
total in the secondary; the exact position of the tap 
depends on the selectivity required, and on other factors, 
and is best ascertained by trial. The aerial loading coil 
L, should not be in inductive relationship with L2. 
The primary condenser should, strictly speaking, be 

larger than that which tunes the closed circuit, in order 
to compensate for the effect of the aerial capacity, which 
is in parallel with it. However, a maximum of o.0005 
mfd. will do quite well, and, provided the coil is chosen 
carefully, it should be possible to cover the majority of 
the normal broadcast waveband without changing it. 
A definite recommendation as to size cannot be given, 
due to variations in aerial capacity, but a 4o-turn in-
ductance will generally be about right for the more 
popular circuit shown in diagram (a). 

Weakest Coupling Generally Best. 

Most of the difficulties encountered in operation are 
due to too-frequent alteration of the relative positions of 

the two coils, which re-
sults in variation of tuning 
in each circuit. It is best, 
once a good average coup-
ling has been found, not to 
change it unless special 
circumstances require extra 
selectivity. As a rule, this 
" best coupling" will be 
surprisingly weak, the 
axes of the two coils being 
nearly at right angles. On 
no account should it be 
tightened to such an extent 
that a station may be 
heard at two settings of 

the condensers—the " double-humped " tuning effect. 
As in operating any receiver with more than one con-

trol, the only real way to " search " for signals is to 
keep all circuits as nearly as possible in tune, following 
a slight movement of one condenser by a corresponding 
rotation of the other (or others). 
When the set includes a stage of neutralised high-fre-

quency amplification, it is strongly recommended, at any 
rate until complete mastery of its operation has been 
attained, that the circuit should be accurately balanced; 
any attempt to increase sensitivity by partial deneutrali-
sation is likely to lead to puzzling complications. For 
instance, conditions may arise under which slight detun-
ing of the aerial circuit actually increases signal strength, 
due to a decrease in the loading effect. Success with 
a loose coupler is largely bound up with the elimination 
of those factors 1**ely to cause uncertainty. 

A I» 
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6 DIFFERENT 
ANODE VOLTAGE 
TAPPINGS 

Philips H.T. Supply Unit Type 3002 
for A.C. Mains covers every require-
ment with its wide range of voltages. 
As an example of its output it delivers 
a current of 50 mA at 120 volts. The 
choke coils and condensers are of 
heavy construction and absolute 
freedom from hum is maintained. 
Price: Complete 
with full wave sa w() e 
rectif, ing valv e. 

.o 

A D VERTISEMENTS. 

6 VOLTAGES 
AND 3 VALUES 

OF GRID BIAS 

Incorporating all the facilities of 

type 3002 for A.C. Mains this unit 

also provides 12 different values of • 

grid bias variable between 0 and 40 

volts. Such a high ntax• in voltage 

is more than sufficient even for the 
most powerful last valve. 

Price: 
Cotnplete £10. 1 0.0 
with valves 

For Car Batteries use Type 366 

This rectifier charges easily and efficiently all ear batteries. In-
dispensable in private garages ; it may also be used for charging 
radio LT. accumulators. 
Write for descriptive leaflet giving full particulars. 

PHILIPS 
elb ace° 

Ada. Philéo: Lomp5 Ltd., Radio Department, Philips .House, 145. Charing Cross Road, London. W.C.2. 
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1 EKCO'S LATEST A ND GREA TEST— 
BRAND NEW PERMANENT TRICKLE CHARGER 

tY 
52'6 e 
RETAIL 

CHARGES accumulators safely. 
.silently and soundly from A.C.Mains. 
Voltages of too to 120 or 200 to 250 
with frequencies of 40 to too cycles in 
each case. Self-contained with a sturdy 
step-down transformer constructed of 
high-insulated windings which supply 
required voltage and current to a 

Westingnouse Patent Metal Rectifier, that completely dispenses with the 
bugbear of valves and their expensive renewal. NO REPLACEMENTS OR 
MAINTENANCE COSTS ARE NECESSARY. Will last many years 
without attention. Slim 61 inches by 4 inches by 4 inches. 
Efficiency guaranteed second to none. In metal case with extremely neat 
bronze-oxydised finish. 
Charging rate is amp. continuously to 2, 4, or 6v. cells. Charging rate 
when electicity is 6d. per unit is approximately 8o hours for 6d. 

Incorporating the" Westinghoase". Metal Rectifier under license. 

Two models are supplied: 
'F.500 for 200-250v. 40-100 cycles. I T.500a for 100-120v. 40-100 cycles. 

Le.19LE JJ "EKC 0" WORKS, DEPT. 
• LONDON ROAD, LEIGH -ON - SEA. 

Give your Gramophone a chance . 

BURNDEPT 
ELECTRIC SOUNDBOX 

PRICE £1 • O • 
Offices: Blackheath, LONDON, S.E.3 

London Showrooms: 15, Bedford Street, Strand, W.C.2 

T
HE faithful reproduction of the wonderful 
electrical process gramophone recordings can 
be still further enhanced by the BURNDEPT 

Electric Soundbox—and a good wireless receiver. 
Substituted for the ordinary soundbox on your 
gramophone, and connected to the receiver, the 
BURNDEPT Electric Soundbox gives the finest 
possible reproduction of gramophone records, 
bringing out new beauties unheard previously. 
The tonal purity is unequalled even by gramo-
phone attachments costing four times as much 
as the BURNDEPT Electric Soundbox, and 
surface noise is practically eliminated. Create 
new interest in your gramophone by fitting this 
device! 

ADAPTER: 

For plugging-in 
to any receiver. 
With 9-ft. twin 
flexible wire. 

4/-

If you would like Com-
plete Instructions and 
Circuit Diagrams, to-
gether with practical 
advice on how to get 
the best out of Gramo-
phone Records, send 
for Publication No. 127. 

(; RAMOPHONE 
VOLUME 
CONTROL: 
With 2-ft. twin 
flexible wire 
for connecting 
to Soundbox. 

8/6 

4%/e»,4.1%mIesee ea,• - eNI"«"eNie 

Mention of ' The li'vele.0 World, - when writing to advertisers, will ensure Pioinpt attention. A 
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Events of the Week 

BIGGER WIRELESS SHOW. 

This year's National Wireless Exhi-
bition at Olympia, which opens on 
September 22nd, will contain at least 262 
stands, compared with 229 last year. 

000 0 

EVIDENTLY A CONNOISSEUR 1 

A McMichael portable receiver was 
stolen by a person unknown from the 
company's showrooms in the Strand on 
Wednesday last, June 27th. The num-
ber of the missing set is 9817. 

000 o 

THE COUNTRY LISTENER. 

"La Radio Agricole," a new French 
monthly magazine, is to be devoted to 
interests of country dwellers who use 
wireless. It is the organ of the Federa-
tion Nationale de Radiophonie dans les 
Campagnes. 

0 000 

OVERHEAD TROLLEY NUISANCE. 

Listeners in Willow Road, Darlington, 
have addressed a signed protest to the 
Gas, Water and Electricity Committee 
in regard to the extraneous noises caused 
by trackless . trolley cars. The B.B.C. 
has been invited to tender advice. 

00 0 C 

MORE LISTENERS IN POLAND. 

During 1927 the number of receiving 
licences in Poland grew from 47,000 in 
January to 88,000 in August, states a 
report of the Commercial Secretary at 
Warsaw. It is believed that the figure 
reached 150,000 at the end of December. 

000 o 

WIRELESS WHILE YOU WAIT." 

A " Railway Broadcasting Company 
was recently formed in Budapest for the 
purpose of providing broadcast receivers 
in station waiting rooms. A corre-
spondent states that many waiting rooms 
are now equipped with loud speakers. 

000 a 

LICENCE-FREE WIRELESS IN 
CEYLON. 

Efforts to encourage the use of port-
able wireless sets in the planting centres 
pf Ceylon are being made by the Govern-
ment, writes a correspondent in Kalatura, 
Ceylon. Among the steps taken by the 
authorities is the removal of the import 
duty on privately-owned wireless sets 
and any person may now import and 
possess a receiver for six month without 
a licence. 

A 21 

.in Brief Review. 

SUPER STATION FOR AUSTRALIA ? 

A proposal to establish a super-power 
wireless station at Canberra is under con-
sideration by the Australian Govern-
ment. Such a station would ensure a 
ready and reliable means of communicat-
ing with the rest of the Empire and 
would supplement the short-wave beam 
system. 

0000 

RECORD SPEECH AMPLIFYING SYSTEM 
AT HENDON. 

No fewer than 39 Marconiphone loud 
speakers were used for speech amplifying 
purposes at last Saturday's R.A.F. dis-

SENATORE NIARCONI'S YACHT. The 
aerial and direction finder in the" Elettra," 
on which Senatore Marconi has recently 
conducted a number of tests in connection 

with beam transmission at sea. 

play at Hendon. Hundred and twenty 
super-power valves were necessary, 96 of 
these being in the last stage, which con-
sisted of three large power banks of 
32 L.S.5A's each. Ten miles of wiring 
were used, in what is understood to 
have been the largest system of its kind 
ever installed in this country. 

NINO 

B.I.F. 1929. 

The Britisp Industries Fair for 1929 
will contain a 40 per cent, increase in 
the number of stands as compared with 
this year's Fair. Wireless firms were 
well represented at the 1928 Fair, and 
it is expected that there w ill be -no 
diminution in their numbers in 1929. 
The Fair will be held in February. 

0000 

HOPE FOR THE HOLIDAY MAKER. 

Holiday-makers who have left their 
wireless sets at home may still have an 
opportunity to listen to the programmes 
if they choose one of the resorts to be 
visited by the steam yacht Ceto. The 
Ceto, which has been chartered by ale 
Daily Mail, is touring the coast of the 
British Isles with a cargo which includes 
two loud speakers and a powerful broad-
cast receiver. At the various ports of 
call the Ceto will entertain holiday-
makérs with selections from the B.B.C. 
programmes. 

0000 

SKLECTIVITY TAKES SECOND PLACE 
IN U.S. 

Receiving sets and components valued 
at £250,000 were on view at the fourth 
annual convention of the Radio Manu-
facturers' Association of America, re-
cently held in Chicago. The design of 
sets showed a tendency to concentrate 
on good reproduction of the whole 
musical scale, less attention being paid 
to selectivity, which has become of secon-
dary importance.in view of the careful 
reallocation of broadcast wavelengths 
by the Federal Radio Commission. 

0000 

GERMANY'S EQUAL-WAVE STATIONS. 

Berlin listeners are still speculating as 
to the probable site of the projected 
equal-wave broadcasting station which 
is to replace the well-known station in 
Magdeburg Square. It has been found 
that the Lichtertburg district, an eastern 
suburb of Berlin, is unsuitable for 
technical reasons. 
Three equal-wave broadcasting stations 

are to operate in the Berlin area, but 
judging from the recent failure of Bir-
mingham and 5AB to work on the same 
wavelength without heterodyning, the 
experiment is not a promising one. 
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RADIO REFERENDUM IN SWEDEN. 

Sweden, who now heads the world in 
regard to the number of wireless licences 
issued, viz., 57.8 per 1,000 inhabitants, 
is about to build two new broadcasting 
stations. One will be erected outside 
Stockholm with a power of up to 50 kW., 
and the other at Hoerby, in the southern 
province of Scanie, with a strength of 
10 kW. 
Recently the Broadcasting Bureau of 

the Swedish Telegraph Board asked 
registered radio listeners to write down 
their ideas about the radio programmes 
sent out. The result has been that 
140,000 radio users have expressed their 
views to the bureau, which is now care-
fully sorting out the replies. 

THE TRANSMITTER ON THE "iLETTRA." A recent photograph, taken in the 
wireless cabin of Senator. Marconi's yacht. 

CAPT. COURTNEY'S OPINION. 

The machine with which Captain F. T. 
Courtney is attempting his " both 
ways " Atlantic flight, a Napier-Dornier-
Wal flying boat, is equipped with Mar-
coni wireless transmitting and receiving 
apparatus to enable the flyers to keep in 
touch with ships and with shore stations 
theoughout the flight. 
The object of the flight is to demon-

strate the practicability of transatlantic 
air services carried out by flying boats, 
and for the operation of such services 
on a commercial basis. Captain Court-
ney declares that wireless—which is 
standard equipment on all Imperial Air-
ways machines—is essential. 

0000 

TAKING A PORTABLE TO SOUTHERN 
IRELAND. 

The tourist with a portable set needs 
to be armed with information concern-
ing the importation of wireless sets in 
foreign countries. The current regula-
tions in the nearer European countries 
were dealt with in our issue of June 20th, 
but no mention was made of the Customs 
conditions obtaining in the Irish Free 

leftbellow • 
World 

State. We are indebted to the High 
Commissioner of the Irish Free State in. 
Lonffon for the following information :— 
Under the Free State Wireless Tele-

graphy Act, 1926, no person may keep 
or have in hie possession any apparatus 
for wireless telegraphy without a wireless 
licence, the fee for which is 10s. per 
annum. In the case of a person bring-
ing a wireless set into the country, the 
licence should be taken out at the Money 
Order Post Office nearest to the address 
at which the apparatus is to be kept. 
As regards Customs duty, if the owner 

of the wireless set is a resident of the 
Irish Free State the instrum'ent will be 
admitted only on payment of a duty at 
the rate of 33-¡ per cent, ad valorem. 

If, however, the owner is not a resident 
and the instrument is being imported 
during a temporary visit to the country 
and to be subsequently exported, admis-
sion will be allowed free of duty on a 
declaration being made on Form 104 in 
the presence of an officer of Customs and 
Excise at the place of importation. 

0000 

WIRELESS AT PARIS AERO SHOW. 

British wireless apparatus for aircraft 
is represented at the Aero Show now 
open in Paris by a Marconi type AD5 
and 12 set fitted in a single seater fighter 
on the Bristol Aeroplane Company's 
stand, and a Marconi type AD6h set 
on the stand of a French exhibitor, 
Marabini Aviation. 
The AD5 and 12 set requires no 

trailing aerial, the whole of the aerial 
system being permanently attached to, 
and insulated from, the wings and fuse-
lage of the aeroplane. The apparatus is 
extremely compact and the remote 
control arrangements provided enable it 
to be mounted anywhere in the machine 
without interfering with the ability of 
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the pilot to operate and adjust the 
apparatus when flying. 
The Marconi type 

teleghone ' equipment 
familiar to most peo' 
and is standard c 
Airways machine 
many other air 
these sets are now in uSk 
military, and naval aircraît 
of the world. 

000u 

MAJOR FITZMAURICE ON AIRCRAI. 
WIRELESS. 

The importance of wireless in trans-
atlantic flight endeavours was recently 
emphasised by Major Fitzmaurice, who 
accompanied the German aviators in 
their- flight across the Atlantic in the 
" Bremen." 
" That the ' Bremen ' carried no wire-

less was the one weak point ite the 
organisation of the flight,' said Major 
Fitzmaurice in a recent interview. "As 
we now realise, had we had a wireless 
set on board upon our estimated arrival 
in the neighbourhood of Newfoundland 
we could have been given almost an 
exact position by direction finding 
stations along the coast, have been in-
formed of the precise direction and 
velocity of the wind over the sea, and 
would have made New Yórk easily with 
our objective accomplished." 

TRANSMITTERS' NOTES 
AND QUERIES. 

Reports Wanted on Sheffield Tests. 
Mr. E. S. Elliott (G5LT), 13, Merlin 

Way, Firth Park, Sheffield, is carrying 
out tests in connection with the altera-
tion of skip in conjunction with reduc-
tion in power input and will be glad of 
reports from listeners within a range of 
twelve miles and between 150 to 200 
miles from his station. Tests are carried 
out on 23 and 45 metres on Sunday morn-
ings from 11.0 to noon with a T-P, T-G 
circuit and a Hertz aerial and usually 
with an input of 5 watts. 

0000 
On the Ultra Short Waves. 
A licence for transmission on 5, 10, 21, 

23 and 32 metres, as well as the longer 
waves, is now held by Mr. A. M. 
Houston Fergus (TBA), of La Cotte, 
La Moye, Jersey, C.I. 
• The strenuous efforts which American 
amateurs are making to vindicate short 
waves of the order of 5 and 10 metres 
are being carefully watched, and there is 
a growing band of British amateurs who 
are determined that the spoils shall not 
all go across the Atlantic. 

0000 

New Call-signs and Stations Identified. 
SLY (Ex 2AXT) V. Leach, White House, Huccle. 

cote, Gloucester, transmits on 150-200 
metres and will welcome reports and co-
operation. 

PAYO R. Brettell, Sa, Hartshorn St., Bilston, Staffs. 
6WT Dr. J. R. Wortley-Talbot, Broadsands House, 

Churston, Devon. 
13510 (Ex 2A0V) A. E. Apps, 322, High St. 

Chatham, transmits on 160 metres and 
welcomes reports. 

ilLT E. S. Elliott, 13, Merlin Way, Firth Park, 
Sheffield, transmits on 23 and 45 metres. 

A 22 
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Some Unusual Features Explained. By N. P. VINCER.MINTER. 

HE fact that the straightforward type of receiver 
enabling a fair number of European broadcastin 
stations to be received with good strength an 

quality without the need for complicated tuning arrange 
ments, is still held in high favour by wireless enthu 
siasts, is readily shown by the large number of enquirie 
received concerning the " New All-Wave Four" receive 
published in a recent issue of this journal.' 
An explanation is required concerning the two pro 

tective resistances marked R, and R. in variou 
diagrams appearing in the original article. 
Assuming for the moment that the resistance R (Fig 

1) is not there, we have a plain, straightforward arrange 
ment. Now if we remove the wander plug 
from its socket in order to effect a change 
in grid bias at a time when the H.T. and 
L.T. are switched on, or, in other words, 
f we " break " the grid circuit at such a 
time, it is obvious that the effect w ill be 
that all bias is removed from the grid, 
and the plate current, therefore, increases 
rapidly, and a strain is thrown on the 
emissive properties of the valve filament. 
T 

d 
s 

his process need not be repeated many 
imes before the efficiency of the valve is 
eriously undermined, and yet how often 
oes the average wireless man trouble to 
afeguard his valves by switching off the 
H.T. supply every time he makes a 
hange in grid bias? This process of 
breaking the grid circuit is as equally destructive to the 
efficiency of the valve as is the repeated temporary con-
nection of the valve filament across a battery of higher 
voltage than specified by the makers, such as, for 

Fi e. 1.—T 
clearly indi 
cal principl 
use of the p 

a 

1 The Wireless World. Tune 13th, 1928, page 622. 
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d 

his diagram 
cates the techni-
e underlying the 
rotective resist-
nce R. 

instance, the repeated application of a two-volt valve 
across a three-volt source of supply. 

All risk of breaking the grid circuit, and all the 
trouble of switching off the filament can be avoided by 
putting a simple 5-megohm leak R in the position shown 
in Fig. 1. It will be at once seen that if the grid bias 
plug is lifted, the grid circuit will still be continued 
through R, and that the anode current will not rise. 
Obviously, by employing another resistance, the same 
safeguard may be used in conjunction with the pen-
ultimate valve. 

It would seem that .the only disadvantage is that some 
section of the grid battery in Fig. I is, continuously 

short-circuited by the 5-megohm resist-
ance. Now, supposing that the resistances 
were connected across the whole of the 
customary 16f-volt grid battery, Ohm's 
law tells us that the current flow will be• 
only three-thousandths part of one milli-
ampere, or, in other words, three micro-
amperes. If we have two valves, as in 
the case of the " New All-Wave Four," 
the current would be six microamperes. 
This current is so small that for .all prac-
ticable purposes it might not be there at 
all, and the life of the grid battery will be 
found equal to the life which it will have 
if stored upon a shelf. Actually, of 
course, the current will be lower than six 
microamperes, as the resistances do • not 

shunt the whole of the battery. It should not be for• 
gotten that since no grid current will be flowing, there 
are no volts dropped across the resistance R in Fig. 1, • 
and this applies no matter how high we make the resist-
ance. 

It will be noticed that a 4: i ratio transformer is used 
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Notes on the New All-Wave Four.— 
instead of the 2.7: i instrument by the same makers. 
The 2.7: r instrument has, of course, a primary of 
greater inductance than the one used, and undoubtedly 
the lower musical tones would be more greatly empha-
sised if we employed it. On the surface it would appear, 
thetefore, that we are deliberately throwing away good 
quality. This is not so, however, for it must be remem-
bered that this receiver is extremely selective. In other 
words, the tuning is sharp, and the result is that side 
bands are apt to be affected. Now the result of using 
sharply tuned circuits and so tending to cut side bands 
is to boost unduly the lower musical notes at the ex-
pense of the upper ones. This brings about a sense of 
lifelessness in music and woolliness of speech. 
The presence of the shunting condenser C9, which is 

virtually in parallel with the anode resistance of the 
detector, causes an increased loss of the high notes and 
musical harmonic amplification. Needless to say, the 

condenser is necessary to give efficient rectification, but 
its value must be kept as small as possible. 
The partially suppressed higher notes can be restored 

by using a transformer of low primary inductance. 

Provision for Gramophone Pick-up. 

It will be noted that the gramophone pick-up ter-
minals are connected across the grid filament path of 
the first L.F. amplifier instead of being inserted in the 
grid circqit of the detector valve as is more customary. 
Connecting the terminals in the position in which they 
are arranged in the " New All-Wave Four" not only 
gives us the small advantage that grid bias is already 
correctly adjusted (for, of course, the valve is already 
an -amplifier), but gives in addition the advantage that 
we shall get far better reproduction due to the absence 
of overload of the last valve. There is a certain school 
of thought who might raise objections that insufficient 
amplification is obtainable by this method of connec-
tion. This is quite wrong, however, since it must be 
remembered that V, in conjunction with the transformer 
gives us a seventy-fold amplification, and is, therefore, 

sufficient to cause even an insensitive pick- - 
load the final valve slightly (unless the volume control 
on thé pick-up is brought into use), and everybody will 
admit that the majority of the pick-ups at present on the 
market are far from being insensitive. 

Distortion Revealed by the Milliammeter. 

The connection A, is for use on the local station. The 
best value for C4 will usually be found to be o.000r mfd. 
Since this condenser is of the " clip-in " type, it is easily 
removed, and, therefore, as it is, electrically speaking, 
hanging on to the grid of the detector valve, many may 
care to unclip it when searching for really distant 
stations, although the writer assures them that careful 
work with a valve voltmeter indicates that this is un-
necessary. The condenser can be seen in the photo-
graph illustrating the back of the receiver, mounted 
just behind the H.F. transformer. 
The milliammeter in the plate circuit of the last valve 

Rear view of the receiver showing the long—wave coils in position. 

is, of course, for the purpose of indicating distortion due 
to overloading of the last valve, and will, therefore, be 
of equal use irrespective of whether wireless reception 
or gramophone reproduction is being carried out. The 
telephone terminals are for the purpose of enabling a 
search to be made for distant dations on the telephones 
without disconnecting the loud speaker. Since they are 
in series, which is the proper position for them, they 
should be short-circuited when not in use. However, 
even if telephones are left permanently connected to 
thetri, no appreciable diminution will be heard in the 
volume obtained from the loud speaker. 
With regard to what is sometimes known as the anode 

feed scheme, and sometimes as the L.F. stabilising 
scheme, which is represented in the original receiver by 
the resistances R9, R10, and R„, and by the condensers 
C9, C,„, and C„, it is impossible to deal with this briefly, 
and it was for this reason that a complete article was 
published concerning this, giving full details of the 
system on page 439 of our April 25th issue. Readers 
who hope to understand this system must, therefore, 
• refer back to this article. 
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FANCELONA (Radio Barcelona), Call EAJ t (344.8 
metres) ; 1:5 kW.-8.0, Exchange Quotations. 8.10, 
Instrumental Sextet Music. 8.30, Advanced French 
Lesson. 8.0, Exchange Quotations and News. 9.5, 
Orchestral Selections: Overture to La Burlesque 
(Supp6), Sardana, La processo de Sant Bartorneu 
(Catela), Selection from l'an y toros (Barbieri), Mocha 
(le amor (DeImes), Petit bolero de concert (Ross). 
10.5, Programme from Madrid, EAJL 12.30 a.m. 
(approx.) (Sunday), Close Down. 

BERGEN (370.4 metres); 1.6 kW.-8.0, Relay from the 
Norwegian Young People's Assembly. 9.0, Recitation 
by Sverre Erichsen. 9.30, Talk: Hardanger. 10.0, 
Weather, News and Time. 10.15, Musical Prograll 
from the National Exhit ition. 12.0 Midnight (aere,' i:), 
Close Down. 

BERLIN (Koenigswusterhausen) (1,250 metres) 
40 kW.---8.30, Elementary Spanish Lesson. 6.55, 
Illustrated Talk : " Grotesque " in Pianoforte Music, 
7.20, Talk: Goethe and Art Treasures of his Time. 
9.30, Programme from Voichaus. 12.30 a.m. (approx.) 
(Sunday), Close Down. 

BERLIN (Voxhaus) (484 metes) ; 4 kW.-10.10 a.m.. 
Retail Food Prices. 10.15 a.m., Weather Report, News 
and Time Signal. 11.0 a.m., Gramophone Selections. 
11.30 a.m., Exchange Quotations. 12.56, Time 
Signal, Weather Report and News. 3.0, Exchange 
Quotations. 3.10, Agricultural Prices and Time 
Signal. 8.30, Gramophone Selections. 4.0, Dr. Paul 
Frank, Talk: Medical Hygiene. 4.80, Dr. Rolf 
Friedlaender, Talk: Boat-racing. 7.0, Dr. August 
Bock, Talk: Obsolete Laws on Economics. 7.80, 
Fritz Winters, Talk: Official Work in the Everyday 
Life of the Public. 8.0 Talk by Dr. A. Guttrnann. 
8 80, " Halbzeit," Play (Bronnen and Braun), followed 
by Weather Report, News, Time Signal and Sports 
Notes. 10.30, Dance Music. 12.30 a.m. (approx.) 
(Sunday), Close Down. 

BERN (411 metres); 1.5 kW.-1.0, Time Signal, 
Weather Report, Exchange Quotations, and Light 
Gramophone Selections. 3.56, International Time 
Signal from the NeuchAtel Observatory. 4.0, Selec-
tions by the Kursaal Orchestra. 4.20, Nature Study 
Talk. 6.0, The Kursaal Orchestra. 8.0, Time Signal 
and Weather Report. 8.5 (approx.), Operetta Selec-
tions. 9.0, Relay of Women's Sports. 9.46, News and 
Weather Report. 10.0, Selections by the Kursaal 
Orchestra. 10.36, Dance Music. 12.0 Midnight 
(approx.), Close Down. 

BRESLAU (322.6 metres) 4 kW.-0.30. See Hoenig> 
wnsterhausen. 7.23, Advanced English Lesson. 
7.60, Talk: Germany and the Other Nations (Lehmann) 
8.30, "Tageszeiten der Liebe," Comedy (Niccodemi, 
trans. Kahn). 10.0, News and Announcements. 
10.30, Programme from %dims. 12.0 Mid& 
(approx.), Close Down. 

BRUNN (441.2 metres); 3 kW.-7.0, Concert: 
Nature in Music, Meeresruhe (Mendelssohn), Selection 
from L'Arlésienne (Bizet), Songs (Schubert), An Matin 
(Godard), Selection from Siegfried (Wagner), Songs 
(Schubert), Suite (Michiels). 8.30, Comedy Selection. 
9.0, Exhibition Programme. 10.0, News from Prague. 
10.25, Exhibi!ion Programme. 

BRUSSELS (508.6 metres) 1:2 kW.-5.0, Dance 
Music from the St. Sauveur Palais de Dense. 8.0, 
English Lessons. 6.46, Orchestral Concert: Selection 
from Ta Bouche (Yvain), French Comedy Overture 
(linier-Bela), Melodie and Seherzetto for Clarionet 
(Coquart), It's Ray, Ray, Raining (Johnson), Dream 
Kisses (Gellen), Serenade (Schubert), Charleston (Stall), 
Dawning (Sylver), Intermezzo Barcarolle for Horn 
(Dupont), Ballet des parfums (Popyl. 7.30, Radio. 
Chronique. 8.15, Gramophone Selections. 8.35, 
Pianoforte Recital: Prelude and Fugue (Bach), 
Sonata (Beethoven). 8.60, Topical Talk. 9.0, Concert 
relayed from the Kursaal, Ostend; News. 10.80 
(approx.), Close Down. 

BUDAPEST _(556.8 metres): 35 kW.-9.80 
News and Economics Notes. 12.0 Noon, News, 
Economics Notes, Chimes and Gramophone Selections. 
1.0, Time and Weather. 8.0. News and Economies 
Notes. 4.0, Talk. 4,45, Time and Nt'eather. 5.0, 
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Saturday, July 7th. 

All Times are reduced to British 

Summer Time and are p.m. except 

where otherwise stated. 

Talk for Women, by T. Aranvi. 5.30, Orchestral 
Concert: Ballet Suite (Lully-Mottll, The Nutcracker 
Suite (Tchaikovsky), Sylvia (Delibes). 640, Gala 
Concert; in the Interval, Racing Results. 8.26, 
Concert by the National Post Office Music Society: 
Songs, (a) Aria (Gounod), (b) Aria (D'Albert) ; Sous 
sa fenêtre (Hubay), Air from The Marriage of Figaro 
(Mozart), Air from Samson and Delilah (Saint-Saens), 
Concerto for Violin in D Minor (Vieuxtemps), Songs 
(Schumann), Czardas (Hubay), AIM Liebe (Brahms), 
Marian Wiegenlied (Reger), Enyelges (Csiky). 10.10, 
Time and News. 10.30, Scenes fin Hungarian Folk 
Plays, with accompaniment by a Tzigane Orchestra. 
12.0 Midnight, Close Down. 

COLOGNE :283 metres) ; 4 kW.-6.0, Talk for Women. 
6.30 to 6.66, See Langenberg. 7.20, Talk: Social 
Leaders of the past from the Rhineland and West-
phalia, David Hansemann. 7.45. See langenbert 
8.15, Variety Concert, followed by News, Concert and 
Dance Music. LO a.m. (approx.) (Sunday), Close 
Down. 

CRACOW (686 metres) ; 1.2 kW.-12.0 Neon. Gramo-
phone Selections. LO, Chimes from the Church of 
Notre Dame, Time and Weather. 3.0, Weather and 
Talk on Economics. 6.0, Children's Programme. 
6.0, Programme from Vilna. 7.0, Miscellaneous Items 
and News. 7.80, Talk by Mr. Regula. 7.55, Agricul-
tural Report. 8.15, Programme from Warsaw. 10.30, 
Concert from a Restaurant. 

DUBLIN, Call 2RN (319.1 menu) 1.5 kW._ 7.20. 
News and Stage Reatiuiscences by Frank Fay. 7.46, 
Irish Talk, followed by " From the Gael" by the 
Station Orchestra. 8.80, Amhrain Ghaedilge- 8.36. 
Sonata in G Minor (Brahms) by Petite O'Hara (Violin) 
and Mrs. Boxwell (Pianist). 9.0, Musician Series 
Illustrated, by Walter Starkie, LL.D. 9.80, Doreen 
Thornton (Soprano). 9.45, Topical Events Talk. 
10.0, Ceoll sr an Bheidhlin. 10.15, The Station Orches-
tra. 10.30, News and Close Down. 

FRANKFURT (428.6 metres) ; 4 kW.-6.15, Wireless 
Notes and Announcements. 8.30, Reading and Talk; 
Poems in Saarlœck Dialect. 7.0, The Letter Box. 
7.15, Shorthand Lesson. 7.45, Astronomy Talk for 
July. 8.15, Duets for Violin and 'Cello: Duo (Mozart), 
Duo (Paul Hermann), Sonata da camera (Seiber), 
Roumanian Dances (Bartok). 9.15, Variety Concert 
from Cassel (252.1 metres), followed by Programme 
relayed from Witham. 12.80 a.m. (approxr) (Sunday), 
Close Down. 

HA1581/Ri3, Call HA (in Morse) (394.7 metres): 
4 kW.-6.0, Concert of Wedding Music by famous 
composers: Overture to The Marriage of Figaro 
(Mozart), Wedding March from A Midsummer Night's 
Dream (Mendelssohn), Air from A Rustic Wedding 
(Goldmark), Swedish Wedding March (Sudermann), 
Bridal Chorus from Lohengrin (Wagner), Dance of the 
Brides from Feramors (Rubinstein); Waltz, Wedding 
Rondo (Buse). 8.1), Week-end Station Concert. 7.0, 
Talk: Work and the Importance of the Hamburg 
Students' Aid Centre. 7.25, Dr. Muhlbrett, Talk. The 
Future Task of Polar Expeditions. 8.0, Concert, 
arranged by the Hamburg Police Force, followed by 
Weather and News. 10.30 (approx.), Concert from the 
Winterhuder Fahrhaus. 

HILVERSUM (1.071 metres) ; 5 kW.-11.40 
News. 12.10, Lunchtime Concert. 1.40, Concert 
relayed from the Tuschinski Theatre, Amsterdam. 
5.40, Time. 5.42, Orchestral Concert: March (Akker), 
Overture de concours (Akker), A Dutch Country-
Wedding (Schouten), One-Step, Oh Boy! (Grit). 
Selection from The Beautiful Cuban Girl (Gabriel), 
Paraphrase, La Paloma (Yradier), Two Songs from 
Paganini (Lehar), The Clock is Striking (Gleamy), 
Medley (Thiele), Ich kenn eein andres Berlin( I3enatzky), 
Waltz; Eva (Lehar), March, Old Comrades (Teike). 
7.24, News. 7.40, Concert and Talk arranged by the 
Workers' Radio Society. 10.10„ Concert relaYed from 
the Royal Cinema, Amsterdam. 11.16 (approx.), 
Close Down. 

HUIZEN (340.9 metres); 4 kW.-Transmits from 
8.40 on 1,87u inetres.-110, Concert of Trio Music. 
8.10, Gramophone Selections. 8.26, Talk, followed by 
Concert, and " Le Vieux Joueur de Violon," Operetta 
(Offenbach). 

MIAN-LES-PINS (Radio LL) (246 metres) 1-5 
to, Symphony Concert: Lisbonna (Candiolo), Les 
voix des cloches (Luigini), I:Enfant Prodigue (Debussy), 
Minuet (Moszkovsky), Romance in E Flat (Rubinstein), 
Air from Sadko (lilinsky-Korsakoff), The Count of 
Luxembourg (Lehar). 9.0, Concert, followed by NCWS. 
10.0, Dance Music. 10.33, Close Down. 

HALUNDBORG (1,153 metres) ; 7 kW.-Programme 
also for Copenhagen (337 metres). 7.30 a.m., Physical 
Exercises. 1.1.0 a.m., Weather Report (Kalundborg 
only). 3.0, Concert: Russian March (Canoe); Waltz, 
Die Schrinbruuner (Lanner); Fantasia on Schubert's 
Works (arr. Urbach) ; .Fox-Trot, I've Got the Girl; 
Simple Aveu (Thorne); La Serenata (Tosti) ; Fox-
Trot, Pierrette; Recitation, A p'tits pas (Sudessi) ; 
Marcietta (Sudessi) ; Waltz, Gold and Silver (Lehar) ; 
Selection from The Merry Widow (Leber); Fox-Trot, 
Two Little Bluebirds; Waltz, Fascination (Marchetti); 
Melodies (Sjoberg) ; Fox-Trot, What Does It Matter ? 
6.20, A. P. Andersen, Talk: The Silk Industry in 
Denmark. 8.50,, Weather Report (Kalundborg only). 
7.0, News and Time. 7.20, Danish Programme 
Announcements for the Coming Week. 7.80. Talk: 
First Aid. 8.0. Chimes from the Town Hall. 8.2, Old 
Dance Music: Mac.Malion (Lumbye) ; Lague= Waltz 
(Strauss) ; Petra Mazurka (Jensen) ; Hoch im Norden 
(Fahrbach) ; Selection (Fahrbach) ; The Toreador 
(Dahl); Polka, Euphrosyne (Lumbye); Sekstur 
(Lumbve); Eternelle ivresse (Ganne); Mazurka 
(Klinkivort); Salut Gallop (Lumbye) ; Last Night 
(Lumbye). 9,0, News, followed by Concert of Light 
Music: Comedy Overture (Keler-Bela) ; A Summer's 
Night (VValdteufel); Nyboder Polka (Jespersen); 
Pizzicato Gavotte for Strings (Borregaard) ; When the 
Salt is Spilt, Comedy (Gomer). 10.46, Dance Music. 
12.0 Midnight., Chimes from the Town Hall. 12.15 a.m. 
(approx.) (Sunday), Close Down. 

KArowrrz (422 metres); 10 kW.- 4.40. Notes on 
Economics. 6.0, Children's Programme. OA Divine 
Service from Vilna. 8.45, Children's Letter Box. 
7.10, Miscellaneous Announcements and News Items. 
7.30, Talk and News. &15, Popular Concert. 10.0, 
Time and News. 10.80, Dance Music. 

KAUNAS (2,000 metres); 7 kW.-12 Noon, Chimes. 
7.0, Gramophone Selections. 9.15, Orchestral Concert: 
Overture to The Water Carrier (Cherubini), To Spring 
(Greig), Hungarian Dance No. 6 (Brahms), Russian 
Suite (Elulchen), Overture to Halka (Moniuszko), 
Minuet (Dvorak), Berceuse (Zarenfeld), Selection 
from Oberon (Weber). 

LAHTI (1,525 metres); 35 kW.-6.0, Orchestral 
Concert, followed by Sports Notes. 8.0, Talk by 
M. Leo Pesonen. 8.20, Orchestral Concert. 
News in Finnish and Swedish. 9.15, Programme from 
a Restaurant. 10.0, Close Down. 

LANGIINBER0 (488.8 manse 20 kW.- 5-0. See 
Cologne. 5.30, English Lesson from Muenster (23,..) 
metres). 8.0, Concert from Elberfeld: Solinger 
Schutzen-Marsch (v. Blon), Overture to !Warner's 
(Wallace), Weaner Mad'In (Ziehrer) Selection from 
Aida (Verdi), Torch Dance (Kruger), Potpourr 
th'anderlieder (Manfred), Husarealaniare (Bohm 
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PrOgraMmini horn Abroad. - Me So (O'Hara), (e)Night and Day (Lloyd), (I) By the Down. 4.40, Opening Signal and News. 4.53, wirehs . 
Light of the Jungle Moon (Atkinson). • 9.0,T Station Talk. 6.15, Agricultural Notts " • 

7.20, See Cologne. 7.45, Talk The Westphalian Orchestra: Hymn to the Sun from Sadko (Etimsky- 5.80, Concert Pianoforte Sol, 
Intellectual Circle, from Muenster. 8.15 to 1 MU., Korsakoff), Romance from Mignon (Thomas), Ballet in G Minor (Bach) ; Tenor Sol 
see Cologne. Music from Faust (Gounod). 9.80, Weather, News biome (Donaudy) ; (b) Mara ,. 

S rts Notes and Talk on Topical Events. 10.0, Solos, a) Visione Sgambati) ; 
Accordion Recital. 1180, Dance Music. 12.0 Mid-
night (approx), Close Down. 

PARIS (Eiffel Tower), Call FL (2,050 metres) ; 5 kW.-
8.45, Le Journal Parlé par T. S. F., read by its per-
manent contributors, including Talk by Maitre 
Durant - Farget: Chronique du Palais. 8.10, 
Weather Report. 8.30, Vocal and Instrumental 
Concert • Quartet (Mozart), Selections from the Works 
of Professor A. Bournonville, accompanied by the 
Composer. 920, Educational Programme: Talks 
on Sociology-M. Dassonville, Legislation; M. 
Michel Faguet, The Origin of Religions; M. Paul 
Perrin, Political Economy. 10.0 (approx.), Close 
Down. 

PAR/8 (Petit Parisien) (340.9 metres) ; 0.5 kW.-
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0„ Concert: Overture to Robert 
Bruce (Rousseau) ; Sylvia (Delibes) ; Symphony 
Orchestra: (a) Prelude to L'Après-midi d'un fauna 
(Debussy) ; (b) Entr'actes from Pelleas and Mélisande 
(Fauré); Selection from Mary Magdalene (Massenet) ; 
Serenade (Wider); Finale of A Summer Night in 
Madrid (Glinka) ; News in the Intervals. 

PARIS (Radio-Paris), Call CFR (1,750 moires): 
6 kW.-I8.80, Columbia Gramophone Recital: 
Norwegian Dances (Grieg); Music by the Garde 
Republicaine, Dionysiaque (Schmitt); Melody, Le 
vieux Ruben; Aria from The Barber of Seville 
(Rossini) ; Solo, Largo (Handel) ; Violin Solo, 
Mouvement perpetuel (Rios) ; " Good News" by the 
Singing Sophomores; " Love Lies," by Layton and 
Johnstone; The Piccadilly Revela Band: Fox-Trot, 
Is She My Girl Friend ? ; Fox-Trot, Every Night I 
Bring; The Ipana Troubadours; Fox-Trot, Who's 
Wonderful; News. 150, Exchange Quotations and 
Religious News. 2.46, Dance Music; News. 7.30, 
Pianoforte Recital. 8.0, Agricultural Report. 8.18, 
Commander Peyronnet, Talk: Naval Events of the 
Week, followed by News. 8.30, Concert: Accordion 
Solos, (a) Overture to Zampe (Hérold) ; (b) Serenade 
(Tilt) ; La Femme (Grenet-Dancourt) ; Le Renard et 
Ja Cigogne (Rousseau) ; La ronde du bois doré 
(Cuvillier); Les trois oiseaux (Delibes) ; Melodies, 
Billy Arnold's Jazz; News. 

PITIBBURGH, Call KDKA (88 and 27 metres)' • 
13 kW. 2.46, Telechron Time, News, Weather Report, 
Stock Quotations and Receipts of Principal Livestock 
Markets. 3.0, The Theatrical Calendar. 6.67, Time 
Signals. 8.0, Stock Quotations, Weather Report, 
Receipts of Principal Livestock Markets, Agricultural 
Notes and Market Prices. 8.25, Baseball Scores. 
820, R.C.A. Demonstrative Hour, from WJ Z Stridio, 
New York. 9.30, Baseball Scores. 10.0, Telechron 
Time and Baseball Scores. 10.30, Baseball Scores. 
11.1), Telechron Time and Baseball Scores. 11.25, 
The Theatrical Calendar and Cambria Fair News. 
I. , of th William Penn Hotel L80 Pittsburgh.Selections by the Westinghouse Band, from the 
Palm Room e 

LEIPZIG (385.8 metres) ,• 4 kW.-10 a.m., Cotton 
Prices and American Metal Report. 10.5 a.m., 
Weather Report and Announcements. 10.20, is.riL, 
Programme Announcements. 10.25 a.m., "What 
the Post brings." 11.45 am., Weather Forecast in 
German and Esperanto, and Tide Report. 12 Man, 
Musical Selections. 12.40, Wireless Notes. 12.44. 
Nauen Time Signal. L15, News and Exchange 
Quotations. 1.25, Wireless Notes. 3.0. Concert 
relayed from the Jahresaehan, Dresden (173.2 metres). 
4.0, Economics Notes, Market Prices, and Agri-
cultural Report. 420, Symphony Concert. 8.0, 
See Keenigswnaterhansen. 520, Wireless Talk. 
8.45, Talk on Taxation. 7.0, Astronomy Talk. 7.30, 
Dr. Ulrich, Talk: Plant Life in the Ocean. 8.0, 
Weather and Time. 815, Concert of Popular Airs 
and Melodies. 10.0, News and Sports Notes. 10.80. 
Programme from Yochum. at» a.m. (Sunday), 
Close Down. 

LlLLE slt PTT (284 metres); 0.5 kW.-I2.80, 
Concert: Phèdre (Massenet), Two Italian Songs 
(Volpatti), Valse de la Mandragore (Cools), Peer Gynt 
(Greg), The Merry Widow (Lehár), Toledo (Lherty). 
1,35. Agricultural Report and Shipping Intelligence. 
8.0, Mme. de Surgere, Talk: The Hygiene of Food. 
7.0, Market Prices. 7.10, Concert arranged by l'Echo 
du Nord. 8.20, Toto le Galeneux en vacances: 
One-act Sketch (MM. Verschuren and Benin). 8.30, 
Literary and Musical Programme, followed by News. 
• 
MADRID (Union Radio), Call EAJ7 (875 metre • 
3 kW.-7.0, Orchestral Selections, Circe (Chapi), La 
dense des libellules (Lehár), Una mujer indecisa 
(Milian), Interlude by Luis Medina. 8.0, Dance 
Music. The following Programme relayed by San 
Sebastian (335 metres). 10.0, Time, followed by 
Concert, with Ricardo Blanco (Tenor), The Alameda 
Quartet and the Station Sextet, News. 12 Midnight, 
Dance Music. 1220 san., (Sunday) (approx.), Close 
Down. 

MOTALA (1,880 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Goteborg (416.5 metres), 
Illalm5 (160.9 metres), Sundsvall (545.6 metres), 
Oeteraund (720 metres), and Bairn (1,190 metres). 
12.35, Weather Report. 12.45, Exchange Quotations. 
12.65, Time Signal. 5.80, Childreh's Programme. 
8.0, Talk: The Navy. 0.16, Roll's Cabaret Concert. 
7.30, Concert of Duets, followed by Light Musical 
Selections. 9.0, Talk on Topical Events. 9.14, 
News. 9.30, Weather. 9.46, Dance Music. 12.0 
Midnight (approx.), Close Down. 

NAPLES, Call 1NA (8832 metres) ' • 1.5 kW.-2.0 
Exchange Quotations and News. 4.45, Weather 
Report and Nevis. 4.40, Variety Selection. 4.44. 
Chamber of Commerce Notes and Exchange Quota-
tions. 5.0, Concert: Orchestral Selections, (a) 
Spanish Waltz, Adelante (Tartini), (b) Serenade, 
Petit Carmen (Tarenghi), Soprano Solo, Torto (Tosti), 
Orchestral Selections, (a) Intermezzo, Il giarditto e le 
farfalle (Angiolini) ; (b) Oriental Dance (Altavilla), 
Soprano Selo, Almea (Barhiere), Orchestral Selection, 
The Merry Widow (Leber), Soprano Solo (Schumann), 
Orchestral Selections, (a) Rêverie (Bazzini); (b) 
Chant du ruisseau Soprano Solo, La Juive 
;Halévy). Orchestral Selections, (a) Intermezzo, 
Prof umata (Bolognesi); (b) Tarantella, Sorrento 
(De Sena). 4.80, Time Signal. 6.86, Talk by R. 
Lotto. 8.20, Wireless Notes. 8.30, Government 
Notes. 8.40, Time Signal. 8.46, News. 8.48, Har-
bour Notes. 8.40, Concert of Neapolitan Melodies, 
O marinariello (Gambardella), Aminore 'e femmena 
(Nardella), A Sirena (Valente), Vuotate a cca, e vuotate 
a Ile (de Chiara), Suspiranno (Nardella), Oje Caruly 
(Costa), Cu gi Cu gi cu gla (Mazzone),Santa Lucia 
lusitana (Mari«. Mum siervo o rre (Nardella), La 
canzone del casemate (Grillo), Duet: O dentista (Di 
Chiara), Comme se canta a Napule (Mario), Cara 
piccina (Lama), 'Ncopp's ll'onne (Fassone), Carmela 
(de Curtis), Mamma (Feola), Mandulinata a luna 
(Nardula), Palomma e notte (Buougiovanni), Canzona 
appassionata (Mario), Oie manna (Costa), Nun 
tucciunino sin tasto ('De Gregario), Tarantela de vase 
tGambardella). 10.65, Calendar, Programme An-
nouncements and Close Down. 

081,0 (4612 metres); 1.5 kW.-Programme relayed 
by Hamm on 555.6 metres, Predrill:0'W (44.8 metres), 
Poragrund (500 metres), Notodden (411 metres), and 
Wuhan (448 metres).-7.45, News, Agricultural 
Report and Time Signal. 8.2, Orchestral and Vocal 
Concert: Intermezzo from Cavalleria Rusticana 
(Mascagni), Selection from The Huguenots (Meyerbeer), 
Air from Samson and Delilah (Saint-Saëns), Intermezzo 
from II Voto (Giordano). 8.80, Recital of English Songs: 
(a) Drink to lie Only, (b) Rose of My Heart (Lohr), (c) A 
Lane in Stain (Li ambardol. (dl Your Eyes Have Told 

Pianof rte Sold; Fantasia CT 
Solos, (a) Il Tabarro (Puccini) , 
(Tosti); Soprano Solos, (a) Penda.. 
sky) ; ,(b) Serenade (Gounod). 8.15, 
Wireless Notes and Government Report. 8.43, 
Notes, News, Exchange Quotations, Weather Re 
and Time Signal. 9.0, " Faust," Opera in Five Act. 
(Gounod) ; in the Interval, Literary Talk by Luck 
D'Ambra. 11.5, News. 11.16. Close Down. 

SCHENECTADY. Call 2 XAD and 2XAF (21.911 and 
3L4 metres); kW.-1L45 a.m., Physical Exercises. 
130, " Cheerio " Talk and Musical Selections. 4.15. 
Talk arranged by The Radio Household Institute, New 
York, Time Signals. 02, Weather Report. 
8.2, New York Stock Reports. 8.12, Weather Report. 
11.25, Baseball Scores. 11.30, Concert. 12.26 a.m. 
(Sunday), Baseball Scores. 12.80 a.m,. Programme by 
Statler's Pennsylvanians from New York. LO a.m., 
Selections by the " Bonnie Laddies" from New York. 
130 a.m., Concert by Philharmonic Orchestra, relayed 
from the Lewisaohn Stadium, New York. 3.20 a.m.. 
Organ Recital by Robert Berentsen, from Rochester. 
4.0 a.m., Dance Music from the Hotel Ten Eyck, 
Albany. 5.0 am., Close Down. 

STAMBOUL (1,200 metals); 5 kW.-41.15, Concert of 
Turkish Music. 8.30, ‘Veather and Time. 8.40. 
Concert: Spanish Symphony for Violin (Lek); The 
Entry of the Gods into Valhalla, from Rhinegold 
(Wagner). 10.0, News and Close Down. 

STUT'IGART (879.7 metres); 4 kW.-0.0, Talk on 
Beethoven, followed by Time, Weather and Sports 
Notes. 8.30, Programme from Frankfurt. 7.0.Tek : 
Hermann Oeser, relayed from Freiburg 077 metres). 
7.80, Variety Concert from Freiburg, followed by 
Dance Music from Café-Restaurant Wilhelinsbau. 
12.0 Midnight, Close Down. 

TOULOUSE (Radiophonie du Midi) (891 metre ; 
3 kW -12.30, Orchestral Concert. 8.80, Concert: 
Ivresse d'amour, Dans la nuit tranquille, Dancing 
Tambourine, Silhouette, Pizzicato de concert, Clair de 
lune, Petite grand'mère, La carillon, Yesterday, My 
Blue Heaven, Bye, Bye, Blackbird, In a Little Spanish 
Town. 9.0, Concert: Mon regiment (Goublier), 
Overture to Patrie (Bizet), The Daughter of the Rein-
meat (Donizetti), Songe d'amour après le be! (Cribulka), 
Scènes provençales (Careneuve), Ballet Suite from 
Nymphes au bois (Boyer), 011e, yo souis une espagnole 
(Smet). 10.15, North African News. 10.80, Close 
Down. 

VIENNA (577 and 617.2 metres) ; 1.5 and 5 kW.-  
6.15, Concert: Songs, (a) Air from Der Freischütz 
(Weber); (b) Air from Martha (Flotow) ; Violin 
Solo, Zigeunerweisen (Sarasate) ; Songs (Schubert), 
(a) Marguerite at the Spinning Wheel; (b) Feuerflut; 
le) Ungeduld; Songs (Schumann and Brahms); 
Pianoforte Solos, (a) Nocturne in F Sharp -Major 

11.46, Baseball Scores. 12.0 Telechron (Chopin) • (b Scherzo in F Sharp Minor (Mendelssohn) ; 
Time and Selections by the Westinghouse Band con. (c) Toccata ( -nt-Saêns). 7.16, Talk: Mozart as Man 

and Artist. 7.45, " Die goldene Meisterin," Operetta 
tinned. LO am. (Sunday), Selections by the United (Ed nd Eysler), followed by Dance Music. 12.0 
States Navy Band, from the WJZ Studio, New York. n 
1.44, Talk by Dr. Julius Klein, from the WJZ Studio. Midnight, Close Down. 
2.0 MIL, Programme and,, Longine Time from the 
ViqZ Studio. 2.80 a.m., The Keystone Duo with 

VILNA (435 metres)' • 1.5 kW.-I2.0 Noon, Programme 

Balladeers." 4.0 a.m., Wealher Report, Telechron 

• 

from Warsaw. 6.0, News in Lithuanian. 545, News. 

Time and Baseball Scores. 4.15 1011. (approx.), Close 
Down. 5.30, Agricultural Talk. 8.0, Divine Service from the 

Ostra Brame Chapel, Vilna. 8.60, Talk. 746, Gramo-
phone Selections. 7.35, Literary Review. 8.0, News. 

POSEN (344.8 metres) ; 1.5 kW.-.7.0 11.111., Physical 8.15, Programme from Warsaw. 10.30, Close Down. 
Exercises, by Mr. Waxmann. LO, Time Signal and Gramophone Selections. 2.0, Exchange Quotations WARSAW (1,111 metres) ; 10 kW -12.0 Noon. 
and Agricultural Report. 2.15, News. 6.0, Concert by Gramophone Selections. LO, Time, ...Mims from the 
the Café Esplanade Orchestra. 7.0, Talk: The Scouts. Church of Notre Dame at Cracow; Aviation Notes and 

Weather. 8.0, News, Weather and Agricultural 
7.15, Elementary French Lesson by Mr. Omer Neveux. 7.85, Talk: The Mission Fields. 8.0, Report on Report. 5.0, Children's Programme relayed from orasnw (566 metres). 6.0, Divine Service from the 
Finance. 8.80, Concert by a Mandoline Orchestra • 
J canne Dudiczowna (Soprano), Kajetan Kopczynski Ostra Brame Chapel. 7.0, Miscellaneous. 7.86, Talk. 
(Baritone). 1.0.0, Time Signal, News, Weather Report, 7.51, Agricultural Report. 8.6, News. 8.15, Popular 
Announcements and Variety Select(ons. 10.40 Dance Concert from the Pollua Szwajcarska; in the Interval, 
Music from the Carlton Restaurant. 12.0 MidnIght, News in French. 10:0, Time, Aviation Notes and 
Maison Philips' Concert. 2.0 a.m. ;approx.) (Sunday), Weather. 10.5, News. 10.20, Police News and Sports 
Close Down. Notes. 10.30, Dance Music , relayed from the Oaza 

Restaurant, Warsaw. U..3800, Close Down. 

pitAoun (348.g metres) • 5 kW.-11.0 a.m., Gramo-

6.0 Noon, Time Signal, News and Orchestra ask. 
1.6, Industrial Notes. 120. Labour Exchange Notes. 12.50, News. 1.85, Weather, news and Exchange 
1.35, Market Prices. 4.0, A Puppet Play. 6.0, Orches. Quotations. 4.0, Concert from the Carlton-Ele 
tral Concert. ILO, German Transmission. 8.26, Hotel. 5.20, Concert of Accordion Selections. 
Agricultural Report. 8.66, Talk for Workers. 8.0, Weather, Swiss Exchange Quotations and Agricultural 
Operetta Selection (Seemann Bedrich). 10.0, Time Report. 7.45, Time and Weather. 7.47, Dr. Richard 
Signal and News. 10.25, Programme from Brun'. Huelsenbeck, Talk: Africa. 8.15, Zither Recital. 820, Talk: Women in Basle. 9.20 (approx.,‘ "The 

ROME, Call 1R0 (450 metres); 3 kW.-1.30, Opening Answer." 10.0, Weather and News. 10.15: am 
Signal. 182, Trio Concert. 220, News and Close Down. 

ZURICH (488 metres); 1 kW.-I2.30, Time and 
hone Selections. 11.46' a.m., Agricultural Report. Weather . 12 32 Concert of Gramophone Selections. 
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BARCELONA (Radio Barcelona), Call EAJ1 (HU mane); 1.6 kW.--12.0 Noon, Chimes from the 
Barcelona Cathedra!, Local Weather Report, Weather 
Forecast for Europe. 1.30, Iberia Instrumental Trio 
and Gramophone Record Selection 2.46 to 9.0. 
Interval, 9.0, Sports Notes and Apicultural Market 
Prices. 9.15, Station Orchestra, 9.25, Talks, followed 
by Orchestral Selections. 10.0, Chimes from the 
Barcelona Cathedral, followed by Soprano and Tenor 
Song Recital from Operatic Works; Artistes: Carmen 
C. Guitar t and Miguel Artelli. 10.25, Station Orchestra. 
1.1.0 (approx.), Close Down. 

BASLE (1,000 metres); 1.5 kW.-8.80 (approx), 
Special Relay of the 1928 Song Festival from Lau-
sanne. 10.15, News Bulletin and Weather Report. 
10.30 (approx.), Close Down. 

BERGEN (370.4 metres); 1.9 hW.-10.80 
Divine Service relayed from the Cathedral. 12.30, 
Weather Forecast, News Bulletin, etc. 7.30 (approx.), 
Concert or Opera. 9.0, Talk, followed by Instru-
mental Musk. 10.0, Weather Forecast, News Bulletin 
and Time Signal, 10.15, Dance Music Relay. 12.0 
Midnight, Close Down. 

BERLIN (Konigswusterhausen) (1,250 metres); 40 
kW.-8.30 a.m., Early Morning Orchestral Concert 
relayed from Voxhans. 9.0 a.m.. Instrumental and 
Vocal Morning Recital relayed from Foshan& 11.80 
LEI. Open Air Concert relayed from Foshan'. 2.0, 
Children's Programme relayed from Foshan'. 3.0, 
(approx.), Agricultural Programme relayed from 
•inhans. 8.80, Programme of Talks. 7.30 (approx.), 
Programme relayed from Foshan& 

BERLIN (Voichaus) (484 metres); 4 kW.-8.30 a.m., 

to 8.0 am., Early Morning Orchestral Concert. 9.0 Lin., Instrumental and Vocal Morning Recital fol-

lowed by Chimes from the Berlin Cathedral. 11.30 to 
12.60 a.m., Orchestral Concert. 8.0 to 3.55. Programme 
of Agricultural Talks, followed by Musical Selections. 
7.0, Journalism Talk followed by Variety Concert. 
10.80, Dance Music Programme. 12.80 a.m. (approx.) 
(Monday), Close Down. 

BERN (4U metres); 1.5 kW.--1.1), Time Signal and 
Weather Forecast. 1.5, Orchestral Concert. 2.80, 
Agricultural Talk. 8.30, Orchestral gélertions. 6.86 
to 8.0, Interval. 8.0, Time Signal and Weather Fore-
cast. 8.5, Programme of Talks. 8.30, Special relay 
of the Lausanne Song Festival for 1928 from Lausanne. 
9.45, Sports Notes, News Bulletin, and Weather 
Report. 10.0, Concert of Orchestral Music. 10.85 
(approx.), Close Down. 

BRATISLAVA (300 metres) ; 1 kW- 8.80 Agricultural Report. 5.0, Sports Notes. 8.30, Agri-

cultural Report, followed by Talk. 7.15, Programme relayed from Prague. 10.20, Programme relayed from 
Henn. 

ERMLAU (322.8 metres) ; 4 kW.-8.45 a.m., Relay 
of Chimes from Christ Church, Breslau. 11.0 a.m., 
Sacred Morning Recital. 18,0 Noon, Instrumental 
Concert. 2.0, Gardening Talk. 2.10, Agricultural 
Talk. 2.35, Chess Lesson by Adolf Kramer. 8.0. 
Children's Corner, Recital by Friedrich Reinecke, 
3.30, Running Commentary on the Silesian Regatta 
from Breslau-Morgenau. 6.16, Orchestral Concert. 

8.30, Weather Forecast. 0.85, English Reading ez Douglas Yates. 8.45, Programme of Talks. 8. 30,Variety Concert. 10.0 News Bulletin. 10.30, Prob-

able Relay of Dance Music from Berlin. 12.0 Midnight 
(approx.), Close Down. 

BRUNE (441.2 metres) L' 3 hW.-12 Noon (approx,), 
Instrumental Conceit. 4.0 (approx.), Variety Concert. 
5.30, Transmission for Workers relayed from Prams. 
8.0, German Transmission. 7.0, Instrumental Con-
cert. 10.0, Time Signal and News Bulletin followed 
by Selections of Music. 11.0 (approx.), Close Down. 

BRUSSELS (508.6 metres); iL9 hW.--8.0 Relay, Ót 
Dance Music. 8.0, Children's Corner with the Clowns; 
Bonzo and Sylvia in their Repertoire. 8.80. Musical 
Selections. 7.80, Le Rarllo-Chronique-Journal Parlé 
of Radio-Belgique, Programme of Short Topical Talks. 
8.15, Instrumental Concert. 10.16, News Bulletin. 
10.30 (approx.), Close Down. 

BUDAPEST (656.8 metres) • 35 kW.--9.0 a.m., News 
Bulletin. 10.0 .a.m., Divine Service. 12.15, Time . 
Signal, Weather Forecast and Musical Selections. 
8.30 Agricultura/ Talk. 4.0, Chlldren's Comer. 
4.45, Time Signal and Weather Forecast. 5.0. Selec-
tions of Music. 8.80 (approx.), Talk and Sports Note., 
followed by Dramatic Programme. 9.15, Time Signal 
and !ports Notes, followed by Musical Selections. 
12.0 Midnight (approx.), Close Down. 

27 

M5silisg 
Warild. 

Sunday, July 8th. 

AS Times are reduced to British. 

Summer Time and are p.m. except 

where otherwise stated. 

***** 

COLOGNE (283 metres) ; 4kW.-Programme also for 
Laugenberg (468.8 metres), Aix-la-Chapelle (400 
metres), and Munster (260 metres). 9.0 to 10.0 a.m., 
Catholic Morning Recital. 11.0 (approx.), Talk, on 
" The Life and Works of Albrecht Darer," by Fritz 
Worm. 12.25 to 12.55, Literary Programme. 2.80, 
Wireless Literature Talk by Arnold Stecker, 2.50, 
Chess Talk Relayed from Dâneldorf. 5.80, Opéra-
comique by Lortzing. 7.0 (approx.), Programme for 
Workers. 8.0, Programme relayed from Dusseldorf 
(See Langenberg Station) followed by News, Sports 
Notes, Concert and Dance Music, 12.0 Midnight 
(approx.), Close Down. 

CORK, Call 6CK (400 metres),; 1.5 kW.-8.80 to 11.0. 
Concert by the Station Orchestra with Violin, Piano-
forte and Vocal Solos and Michael O'Grada, Amhrain 
sa t-sean nos. 11.0 (approx.), Close Down. 

cRAccriv (666 metres); 1.5 kW.-10.15 a.m. to 
• 

11.55 a.m, Relay of Divine Service from a Church. 
12.0 Noon, Fanfare from the Tower of the Church of 
Notre Dame in Cracow, Time Signal and Weather 
Forecast. 4.0, Agricultural Talk, 4.20, Report for 
Farmers, followed by the " Chronique Agricole," by 
Dr. St. Wasnie-vski. 5.0, Programme relayed from 
Wanaw. kW, Variety Selections. 8.45 (approx.), 
Programme of Talks and Readings. 8.0, Fanfare 
from the Church of Notre Dame, followed by Sports 
Notes. 8.80, Concert of Vocal Music by the Polish 
Wireless Choral Society under the Direction of Mon-
sieur B. Wallek-Walewski. Soloists. Monsieur Stan-
islas Siwik (Singer), Monsieur Casimir Petecki (Piano-
forte). The Sanctus and Benedictus from Schubert's 
Mass in A Major. 10.0, Programme Relayed from 
Warsaw. 10.80, Orchestral Concert Relayed from a 
Restaurant. 11.80 (approx.), Close Down. 

DUBLIN, Call SRN (319.1 metres); 1.5 kW.-8.80 
to 11.0, Orchestral, Instrumental, Solo and •Vocal 
Concert relayed from Cork, Violin Solos by Tressa 
Ni h-Ailpin. 11.0 (approx.), Close Down. 

FRANKFURT (428.8 metres); 4 kW.---8.0 aaL. 
Vocal and Instrumental Morning Recital, followed by 
Talk for Parents. 8.0, Educational Talk arranged by 
the Rhein-Main Society for the Education of the 
People, followed by Concert and Dance Music relayed 

Down. 
from Berlin. 12.60 gun. (approx.) (Monday), Close 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-Programme Relayed by Hanover (297 metres), 
Bremen (272.7 metres), and Kiel (254.2 metres). 
8.80 a.m., Early Morning Recital relayed from Vex-
hang. 8.26 a.m., Time Signal. 8.80 ULM, Weather 
Report and News Bulletin. 8.50 a.m.. Commerce 
Notes. 9.0 a.m., Programme Announcements. 916 
a.m., Morning Recital. 11 am., Programme of Talks, 
1245, Nauen Time Signal, LO, Orchestral Concert. 
3.0, Instrumental Concert. 5.0 (approx.), Programme 
of Talks and Musical Selections. 7.40, Sports Notes 
and Weather Forecast, 8.0. Instrwnental Concert 
followed by News Bulletin and Concert from the Café 
Wallhof. 1.1.0 (approx.), Close Down. 

HILVERSUM (1,071 metree); 8 kW.-1010 a.m. 
Divine Service relayed from a Church. 12.15 (approx.), 
Lunch-time Trio Concert, 2.40, Orchestral and Soloist 
Concert relayed from the Mullane in Scheveningen. 
The Residence Orchestra conducted by Ignaz Neu-
mark. 4.40 (approx.), The Station Orchestra con-
ducted by Nico Treep. 7.40, Time Signal, Weather 
Forecast and News Bulletin. 7.65 (approx.), Concert 
or Opera. 10.30 (approx.), Close Down. 

WITZJIN (840.9 metres) ; Programme on 1,870 metres 
after 6.40 p.m.; 4 kW.-1210. Concert by the Winkels 
Trio of Amsterdam. 1.10, Talk followed by Concert 
of Vocal and Instrumental Music. 7.10, Talks Pro-
gramme followed by Concert or Play. 10.86, Choral Epilogue. 

JITAlf-LEA-Pni• (Radio LL) (248 metres) ; 1.8 kW.-
1.0 to 2.0, Izar Orchestra relayed from the Juan-les-
Pins Municipal Casino. Selections from Les Millions 
d'Arlequin (Drigo). 9.0 to 10.0 Concert and News 
Bulletin. 10,0, Dance Music by the Casino Dance 
Orchestra. 10.30 (approx.), Close Down: 
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KALUNDBORG (1,153 metres) ; 7 kW.-Programrrie 
also for Copenhagen (337 metres). 10.0 a.m., Divine 
Service Relay, Address. 11.30 to 11.40 a.tn., Weather 
Report (for Kalundborg only). 2.0, Divine Service re-
layed from a Copenhagen Church. 4.0 to 5.30. Con-ecert Relay. 8.50 to 7.0, Weather Report (for Kalund-
oet 97.‘0.,C News Breulleilyeeticr. 7.from15, Time Signal. 

penhag Town Hall, 8.2, Instrumental Concert. 9.30. (approx-) 
News Bulletin. 9.45, Orchestral Concert with Slavonic 
Fantasia for Cornet Solo (Hahne), Played by Christian 
Christensen. 10.45, Dance Music Programme. In the 
Interval at 12.0 Mi 

Copen-
bagan Town Hall. 1 .30 am- (approx.) (Monday), Close Down, 

Chimes from the Copen-

%ATOM= (422 metres),* 10 kW.---10.15 &M./ 
Divine Service Relay. 12.0 Noon, Time Signal and 
News Bulletin. 4.0, Religious Address. 4.20,Talk: 
The Silesian Gardener, by W. Wlosik. 4.40, 
Technical Talk by frig. Sows. 5.0, Recital, 6.30, 
Various Announcements. 8.65, A Half Hour of Variety. 
7.15, (approx.), Program rne of Talks. 8.15. Concert 
relayed from Warsaw. 10.0, Time Signal and News 
Bulletin. 10.80, Programme of Dance Music. 11.80 
(approx.), Close Down. 

124KAUNAS (2,000 menu); 7 kW.--12.0 Noon, Chimes. 
, Sacred Music. 12.30, Children's Corner. 5.0, 

Agricultural Programme. 8.0, Programme for Young 
People, 8.30, Sports Talk, 7.15, Selections of Music. 
7.30, Health Talk. 8.30 (approx.), Tim«, Weather and 
News. 9.0, Concert. 

KONIGSBEle(.329.7 metres); 4 kW.-Progratarne 
relayed by Danzig on 272.7 metres. 9.0 a.m.. Re-
ligious Address and Organ Music. 11.0 a m., Weather 
Report (for Kanigsberg only). 11.15 a.m. (approx.), 
Orchestral and Vocal Concert. 12.55, Nauen Time 
Signal, Weather Report. 1.0, Carnival Relay from 
Menstein. LO, Orchestral Concert. 820, Children's 
Corner, 7.0, Programme of Talks. 8.0, Variety Con-
cert. 10.30 (approx.), News Bulletin and Sports Notes 

, followed by Dance Music Programme. 12.0 Midnight (approx.), Close Down. 

LAHTI (1,525 metres); 35 kW.-Programme also for 
Hebingfors (375 metres). 8.0 a.m., Divine Service. 
10.50 a.m., Instrumental Selections. 5.0. Programme 
of Talks and Music. 6.67, Time Signal, Weather 
Report and Press News. 8.10, Orchestral Concert 
directed by Erkki Link°. 7.80, Orchestral Concert, 
Danish and Swedish Songs and Dances followed by 
Finnish Melodhes. 8.45. News in Finnish and Swedish. 
9.15, Restaurant Concert Relay. 10.0 (approx.), Close Down. 

LANGENBERO (488.8 metres) ; 20 kW.-Programme 
also for Aix-la-Chapelle (400 metres), 00logne (283 
metres), and fdunster (290 m etree)!_ 9.0 LIE.. Pro-
gramme from Cologne. 11.0 to 2.60 (approx. 1, Pro-
gramnie from Cologne. 2.50, Chess Talk from D•3801-
clod, " Masters of the Rhine," by Dr. A. van Nuss. 
6.30, Programme from Cologne. 7.0 (approx.), 
Programme for Workers. 8.0, Viennese Programme 
relayed from Düsseldorf, followed by Programme Irons 
Cologne. 12.0 Midnight (approx.), Close Down. 

LAUSANNE um metres); 1.6 kW.- 10.0 LID, 
Divine Service relayed from the Victoria Hall in 
Geneva. 8.30, Special relay of the Lausanne Song 
Festival for 1928. 10.30 (approx.), Close Down. • 

LEIPZIG (365.8 metres) ; 4 kW.--8.30 •./».. Organ 
Recital relayed from the Leipzig University Church. 
9.0 a.m., Vocal and Instrumental Concert. 11.0 Lot. 
Programme of Music and Talks. 1.0 to. 3.0, Programme 
of Agricultural Talks, 3.0, Dresden Wireless Orchestra 
relayed from the Jahresschan in /harden. 5.0, to 9.0, 
Programme of Talks and Music. 9.0, Bitte Ein-
steigen ! Falstaff, Comedy in Three Acts by Franz 
Konrad Hoefert, Music by Verdi. 10.0, Sports Notes. 
mu, Dance Music Programme relayed from Berlin. 
12.80 a.m. (approx.) (Monday), Close Down. 

LILLE, Call PTT (884 metres); 0.5 kW.-12481), Orchestral Concert olanised by the Association de. 

Radiophonie du Nord de la France under the Auspices of the Radio•Club de Lille. 1.35, Marker Prices of 

Motor Oils, followed by Talks and Music. 7.30 (approx.) Orchestral Concert. 

LYONS (Radio-L)'on) (291 metres) ; 1.5 kW.-11.0 
Liu., Orchestral Concert. 11.80 a.m., Sacred Music, 
7.30, First News Bulletin and Weather Forecast, 
followed by Sports Talk by M. Paul Garcia and 
Agricultural Report by M. Francillon Chazallet. 
815, Instrumental Concert, 9.30, Orchestral Conceit 
of Dance Music arranged by " La Maison Rabut." 
10.80 (approx.), Close Down. 

• 
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Programmes from Abroad.-
MADRID (Union Radio), Call EA17 (876 metre.) 

kW.-11.20 a.m., Municipal Band Concert con-
ducted by Senor Villa, relayed from the Parque del 
Retiro, Madrid. 3.0, Hotel Nacional Orchestra. 
8.30 to 7.0. Interval. 7.0, Children's Corner, Selections 
by Luis Medina. 8.0, Dance Music by the Artys 
Orchestra. 10.0, Chimes and Time Signal followed by 

i.4 Vocal and Instrumental Concert. 12.0, Midnight, 
lance Music Programme. 12.30 a.m. %approx.) 
(Monday), Close Down. 

soma (528.8 metres) ; 7 kW.-10.30 to 11.15 a.m.. 
Vocal and Instrumental Concert of Religious Music' 
12.80 Quartet Concert. 1.30 to 8.30, interval. 3.30, 
Opening Signal followed by Quintet and Vocal Con-
cert. 4.45, Children's Corner. 5.15, Dance Music from 
the Coya Restaurant. 8.15 to 8.25, Interval. 8.25, 
Opening Signal and Talks. 8.85, Time Signal and 
History Ta* 9.0, " Schicchi," Opera (Puc-
cini) ; in the 'Intervals, Sports Notes and New. 11.45. 
(approx.), Close Down. 

rigyreyg (1,390 metres) ; 30 kW.-Programme also 
for Steedlem (454.5 metres), 136taborg (416.5 metres), 
iniM05 (260.9 metres), and Sundsvall (545.6 metres).-
Odengand (720 metres), Boden (1,190 metres). 
11.0 am., Divine Service relayed from a Church. 
12.85, Weather Forecast, Stock Exchange Quotations, 
and Time Signal. 8.0, Divine Service relayed from 
the Betelkapellet: Address by the Pastor, the Rev. 
August Larsson. 7.0 (approx.). Concert or Plai, 
followed by Musical Selections: in the interval at 
9.15, News and Weather. 11.0 (approx.), Close Down. 

MUNICH (585.7 metres) ; 4 kW.-Programme relayed 
by &whet" (566 metres), Kaiseriautens (204.1 metres) 
and Moremburg (241.0 metres). 11.0 S.M.. Chimes 
relayed from the Town Hall in Munich. 11.15 0.011.• 
Weather Report. 11.30 a.m., Programme in honour of 
Count Zeppelin, Part I.: Talk on Count Zeppelin 
and his Creations, by Major D. Julius Ernst, followed 
by Concert. LIS, Weather Report and News Bulletin. 
1.10. Programme Announcements for the Day. 8.80. 
Zither Concert followed by Reading. 4.35, Tea-time 
Concert. 7.0, Local Sports Announcements. 7.80, 
Programme in Honour of Count Zeppelin, Part II.: 
Talk, My Memories of Count Zeppelin, by Achim von 
Wintedeld, followed by Various Announcements and 
News Bulletin. 10.80, Concert Relay. 12.0 Midnight 
(approx.), Close Down. 

NAPLES, Call 1NA (833.3 metres) ; 1.5 kW.-1.0.0 
a.m., Concert of Sacred Music. 4.45, Children's 
Corner. 5.0, Concert of Vocal and Instrumental 
Music. 5.80, Time Signal followed by Talks. 9.48, 
Report of the Harbour Authorities of Naples. 8.50, 
Vocal and Instrumental Concert, Selections from the 
Works of Mozart, Donizetti, Auber, Rossini, and 
Ricci. 10.55, Calendar and Programme Announce-
ments. 11.0 %approx.), Close Down. 

• 

y , 

OSLO (481 5 metes) ; 1.5 kW.-Programme relayed 
by Hamer (555.6 metres), Poregmnd (500 metres), 
Predrikestad (434.8 metres), Notodden (411 metres), 
and Metan (44 8metres). 10.84) a.m. (approx.), Chimes 
followed by Divine Service Relay. 7.15, Vocal and 
Instrumental Music. In the Intervals, News Bulletin, 
Weather Forecast and Talks. 10.30 (approx.), Dance 
Music relayed from the Hotel Bristol, Oslo. 12.0 
Midnight (approx.), Close Down. 

PARIS (Ecole Supérieure), Call FPTT (458 metres) ; 
0.5 kW.-Programme relayed at intervals by the 
following stations: Eiffel Tower (2,650 metres), 4900 
PTT (476 metres), 'Marseilles (303 metres), Grenoble 
(416..metres), Tœlonee PIT (200 metres), Bordeaux PTT 
(275 metres), Rennes (280 metres), 3411e PTT (264 
metres), and Limoges (285 metres). 8.0 a.m., News 
Bulletin and Time Signal. 10.25 a.m.. International 
Time Signal, and Weather Forecast. 1.80, Orchestral 
Concert Including Cavalleria Rusticana, Selection 
(Maticagni): 6.0. Le Radio Journal de France. 820, 
Astronomy Talk by M, Georges hibifei. 8.45, Sports 
Notet. 9.0, Concert arranged by the .Asoriation 
Générale des Auditeurs de T.S.F. 11.0 (approx.), 
Close 'Down. 

PARIS (Eiffel Tower), Call FL (2,850 metres) ; 5 kW.--
8.58 Silt, Time Signal on 32.5 metres. 10.28 a.m., 
Time Signal on 2,650 metres. 6.45, Le Journal Parle 
par T.S.F., read by its permanent contributors, Talks 
on Health, Police Anecdotes, Events in the 
World of Sport, etc., by Dr. Pierre Vachet, Detective 
Ashebé, MM. René Cases, Marc Frayssinet, André 
Fouruel, Jean Voivey, Mme. Paule Belles and others. 
IL», Weather Forecast. 8.80, Concert by the Mario 
Cares Orchestra. 8.58, Time Signal on 32.5 metres. 
1128, Time Signal on 2,650 metres. 

PARIS (Radio L.L.) (370 are es metres); 1 kW.--
8.0, Concert of Dance Music arranged by Les Etablisse-
ments Radio L.L. 9.0, Instrumente and Vocal 
Concert. 10.80 (approx.), Close Down. 

PARIS (Petit Parisian) (8402 metres) ; 0.5 kW.-
8.45, Gramophone Records followed by Talk and News 
Bulletin. 9.0, Orchestral Selections. 9.25, News 
Bulletin. 9.30, A SyMphony Half-Hour under the 
direction of Professor Estyle of the Paris Conserva-
toire. 10.0, News Bulletin followed by Continuation 
of Symphony Concert, including March from "The 
Damnation of Faust" (Berlioz). 10.45 (approx.), 
Close Down. 

PAR'S (Radio-Paris), Call CFR (1,750 metres) ; 6 kW. 
-8.0 a.m., News Bulletin, Review of the Press. 12.0 
Noon, Religious Address and Sacred Concert arranged 
by " La Vie Catholique," followed by Choral Recital 
of Religious Music, and News Bulletin. 12.46, Orches-
tral Concert by the Albert Locatelli Orchestra with 
Bilboquet in his Variety Repertoire. 4.80, Dance 
Music Programme by the Grand Vatel Orchestra, 
News in the Interval. 8.15, Agricultural Notes, 
General News Bulletin, and Press News. 8.30, 
Orchestral Concert: The Station Orchestra under 
the direction of M. Eugène Bigot. Selections from 
works of Trémisot, Gluck, Debussy, Massenet, Saint-
Suns, and Duparc; News in the Interval. 10.45, 
Close Down. 

PITTSBURGH, Call KDKA (82 and 27 metres) ; 25 
Telechron Time Signal. 4.0, Divine 

Service Relay. 7.0, Roxy's Stroll relayed from WJZ 
New York. 9.0, Telechron Time Signal and Instru-
mental Concert. 11.0, Telechron Time Signal followed 
by Baseball Scores. 11.80 (approx.), Little Symphony. 
Orchestra. 12.0 Midnight, Telechron Time Signal 
followed by Programme of Music and Variety. 8.0 
a.m., (Monday, approx.), Baseball Scores and Tele-
chron Time Signal. 8.30 am., (approx.), Close Down. 

posag 4844.8 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service Relay from the Basilica in Vilna. 12.0 Noon. 
Time, followed by Agricultural Report. 12.25, Talk 
for Farmers. 12.50, Various Announcements, followed 
by the Bulletin of the Polish League of Youth. 5.0, 
Concert relayed from Warsaw. 8.30, Children's 
Corner. 7.10, Talk by Mr. B. Busiakiewicz, Editor of 
-' l'ydzien Radjowy"; Sylva Rerum. 7.35, Talk 
relayed from Warsaw; Peoples of the Caucasus 
Mountains, by Prof. St. Poniatowski. 8.0, French 
Talk, " France," by Mr. Orner Neveux. 8.15, Evening 
Concert, Vocal Soloists: Monsieur Sismund 
Jablonowski of Berlin (Baritone), Mademoiselle Maria 
Gasiarowska (Soprano), Professor Stanislav Pawlak 
(Violinist), accompanied by Professor Francois 
Lukasiewicz. 10.0, Time Signal followed by Weather 
Forecast and Sports Notes. 10.20, Variety Items 
directed by Mr. J. Warnecld, of the Polish 'Theatre, 
Posen. 10.50, Dance Music Programme from the 
Palais Royal Restaurant. 12.0 Mianight (approx.), 
Close Down. 

PRAGUE (844.8 metres) ; 5 kW. -9.0 a.m., Agricul-
tural Report. 12.0 Noon, Military Band Concert. 
1.5, Commerce and Trade Notes. 1.20, Various 
Announcements. 5.80, Transmission for Workers. 
8.0, German Transmission. 7.0 (approx.), Variety 
Entertainment. 10.0, Time Signal and News Bulletin. 
10.15 (approx.), Concert of Orchestral Music. 11.0 
(approx.), Close Down. 

ROME, Call IRO (450 metres) ; 3 kW.-10.15 to 11.0 
a.m., Opening Signal followed by Sacred Concert of 
Vocal and Instrumental Music. 1.80 to 2.80, Concert 
by the Station Trio. 2.80 to 5.0, Interval. 6.0, Open-
ing Signal. 5.2, Studio Concert. 8.0 to 8.80, Casinetta 
Dance Orchestra. 8.30 to 8.10, Interval. 8.10, 
Opening Signal followed by Talks. 820, Sports Notes, 
News Bulletin and Forestry Report. 8.58, Time 
Signal. 9.0, Instrumental Concert, Charpentier's 
Suite " Impressions d'Italie," with Fashion Talk in the 
interval by Madame Pompadour. 11.5, News Bulletin. 
11.15 (approx.), Close Down. 

SCHENECTADY, Call 2 XAD and 2 XAF (21.98 and 
81.4 metres): 30 kW.-3.30, Protestant Divine 
Service from St. George's Episcopal Church, Schenec-
tady. Address by the Rev. George F. Bambach, 
Rector. 10.80, Concert by the Ballad Singers, relayed 
from New York. 11.0, Stetson Parade, American 
Legion Band from Boston, Mass. 12.0 Midnight, 
Pianoforte Recital by Hands Barth, relayed from 
New York. 12.25 a.m. (Monday), Baseball Scores 
-relayed from New York. 12.30 a.m., Capitol Theatre, 
Programme relayed from New York. 2.0 a.m.. Political 
Talk: Our Government, by David Lawrence, 

Editor of the " United States Dai,- " 
DM. 2.15 a.m., Atwater Km- 
from New York. 2.45 a.m., Time Signal followed by 
Biblical Drama, relayed from New York. 8.12 a.m., 
Television signals. 3.80 (approx.), Close Down. 

STAMBOUL (1,200 metres) ; 5 kW.-4.30, Orchestral 
Concert. 5.80, Market Prices of Cereals. 1115, Pro-
gramme of Turkish Music. 8.15, Time Signal and 
Weather Forecast. 8.30 (approx.), Orchestral Concert. 
10.0, News Bulletin of the Agence Anatolie. 10.30 
(approx.), Close Down. 

STETTIN (238 metres) ; 0.75 kW.-6.30 a.m. to 
9.0 a.m., Instrumental and Vocal Music relayed from 
Voximui. 9.0 a.m., Sacred Morning Recital Choral 
and Organ Music with Address. 11.30 a.m. to 12.0 
Midnight, Programme of Talks, Concerts and Dance 
Music relayed from Voxhaus. 12.0 Midnight (approx.), 
Close Down. 

STUTTGART (379.7 metres) ; 4 kW.-11.15 a.m., 
Vocal and Instrumental Morning Recital, followed by 
Musical Selections and Programme of Talks and Music. 
2.0, Musical Programme for Children, followed by 
Concert. 8.0, Time Signal and Sports Notes, followed 
by Concert of Variety Items and Sketches ; News at 
the end of the Concert. 

TOULOUSE (Radiophonie du Midi) (391 metres) 
3 kW.-10.20 a.m., Market Prices of Vegetables. 
12.80, Orchestral Concert. 1.0, Carillon. 1.45, News 
Bulletin of the " Petit Parisien" and " La Dépêche." 
2.9, Religious Address. 5.80, Exchange Quotations and 
News by the " Petit Marseillais," "I'Eclair" and 
" Le Petit Meridional" Newspapers. 5.40, Agricul-
tural Report of the " journal du Blé et du Vin," and 
the Confederation des Associations agricoles du Sud-
Ouest. 8.0, Carillon, News by the Newspapers, " La 
Dépêche," "L'Express," "Le Midi," "Le Télé-
gramme " •, Exchange Quotations and Commerce 
Notes, followed by Motoring Notes. 8.80, Instru-
mental Concert: Selections from The Damnation of 
Faust (Gounod). 9.15, Instrumental and Accordion 
Concert, arranged by the " Association des Commer-
çants Radio-Electriciens du Midi." 1015, North 
African News. 10.45 (approx.), Forthcoming Pro-
gramme Announcements, Weather, News by the 
" Petit Parisien" and the Fournier Agency. 11.80 
(approx.), Close Down. 

VIENNA (577 and 517.8 metres) 1.5 and 5 kW.--
Programme relayed by Landau* (291.1 metres). 
Klagenfurt (272.7 metres) and Line (254.2 metres).-
10.80 a.m., Musical Selections. 11.0 a.m., Symphony 
Concert by the Vienna Symphony Orchestra. ILO, 
Instrumental Concert, followed by Talks. 7.0 (approx.), 
Chamber Music Selections. 8.5, " The Star of Love," 
Comedy in Three Acts, by Sacha Guitry, translated 
into German by Otto Eiseeschitz. 11.0 (approx.), 
Close Down. 

VILNA (435 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service, relayed from a Church. 1.0, Programme of 
News Bulletins and Talks, relayed from Warsaw, 
followed by Talks and Music. 7.25, Programme of 
Talks, followed by Programme relayed from Warsaw 
News Bulletin and Dance Music. 11.80 (approx.), 
Close Down. 

WARSAW (1,111 metres) ; 10 kW-10.15 to 11.45 
a.m., Divine Service Relay. 12.0 Noon, Time Signal. 
Fanfare from the Tower of the Church of Notre Dame 
in Cracow, Aviation Report and Weather Forecast, 
12.10 to 3.55, interval. 8.55, Weather Forecast. 
4.0 to 5.0, Programme of Agricultural Talks. 5.0, 
Vocal and Orchestral Concert, with Violin Solos from 
the Works of Paderewski. 8.30 to 8.50, Variety Items. 
8.50, History Talk. 7.15 to 7.46, Interval. 7.45, 
Ethnography Talk on the Peoples of the Caucasus 
Mountains, by Professor St. Poniatowski. 8.15, 
Orchestral and Solo Concert. 10.0 to 10.30, Time 
Signal, Aviation -Report, Weather Forecast, News, 
Police Report, Sports Notes. 10.30, Oaza Restaurant 
Dance Band, directed by W. Roszkowski and I. 
Karbowiak. 11.30 (approx.), Close Down. 

ZAGREB (310 autism) ; 0.35 kW.-5.0., Orchestral 
Concert. 7.45 (approx.), Wireless Propaganda Talk. 
8.0 (approx.), Musical Programme and News Bulletin. 
11.15 (approx.), Close Down. 

ZURICH (688 metres); 1 kW.-11.15 a.m., Concert by 
the Station Orchestra. 12.29, Weather Forecast. 
12.30, Instrumental Concert. 8.0, Orchestral Request 
Programme with Baritone Solos from the Works 0, 
Hugo Wolf, by Hermann Achenbach. 10.0, Weatbe` 
Forecast and News Bulletin. 10.15 (approx.), CM r 
Down. se 
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A Review of Manufacturers' Recent 
NEWRY "FOUR-POINT" 

CONDENSER. 

The Xewey condenser, though uncon-
ventional in appearance, has many advan-
tages to offer over the ordinary type. 
not, the least being its extraordinarily 
low minimum. In the condenser sub-
mitted for test this was found to be 
only 3.6 micro-mfds., the maximum being 
0.000295 mfd. (nominal capacity 0.00O3 
f d. ). 

Both sets of square vanes are pivoted 
and rotated by means of toothed sectors 
driven by a common pinion on the main 
spindle. The sectors are of moulded 
bakelite, and both sets of vanes are there-
fore insulated, a feature which renders 
the condenser adaptable to every type of 
circuit. Backlash in the gearing is -effec-
tively overcome by hairpin springs 
attached to each segment.. 

Newey " Four Point" condenser with 
celluloid dust cover. 

The price of the 0.0003 mfd. condenser 
is 15s. and the 0.0005 mfd. 17s. 6d., and 
supplies are available from Messrs. Petti-
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grew and Merriman (1925), Ltd., 2 and 
Bucknall Street, London, W.C.2. 

oocio 

DAVE% ELIMINATOR. 
In the Midland counties some difficulty 

is often expressed in tuning out 5GB 
when listening to ether stations ou 

Day« eliminator for 5GB. 

medium wavelengths, oc even to 5XX 
ou long 55 aves. The Davex wave trap 
has been produced by the St. Mary's 
Motor Company, Market Harborough, 
with the object of eliminating inter-
ference from 5GB, and has proved itself 
entirely satisfactory in the Birmingham 
area. The unit consists of a cylindrical 
coil wound with enamelled wire and 
tuned to the 5GB wavelength by means 
of a compression type mica condenser. • 
Three terminals are provided for con-
necting the eliminator in the aerial lead 
to the set.; the third terminal includes 
only half the total turns in the aerial 
circuit and gives improved selectivity. 
The price of the unit is 10s. 

o ‘s o ,) 

DUBILIER ANTI-INTERFERENCE 
UNIT. 

When it lias been proved that noise 
from electrical machinery is being picked 
up on the aerial and is not due to in-

IQ 

Products. 
adequate screening of the receiver, the 
only remedy is to stop the interference 
at its source. This the Dubilier C.R.1 
unit sets out, to do. It consists of a 
system of smoothing condensers and re-
sistances, and is applicable to both A.C. 
and D.C. motor's and their switch gear. 
Five terminals are provided—one for con-
necting to the frame of the machine and 
the other two pairs for joining across 
the armature and brushes (in the case 
of D.C. motors) and the terminals of the 
starting rheostat. The unit is suitable 
for motors up to 240 volts D.C. and 
powers up to 1 kW., and is of substantial 
design. The moulded case measures 

x. 4in. x2ein., and the terminals arid 
connections are protected by a circular 
moulded cover. 

The Dubilier C.R.I unit for reducing spark— 
ing interference caused by electric motors. 

A test was made on a small h.p 
240-volt D.C. motor, and a marked de 
crease was observed in the noise picked 
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" Wires; World" Laboratory Tests.— . 
tip by a short-wave receiver working in 
an adjacent room. The improvement was 
more marked in the case of the com-
mutator noise, but the sparking in the 
starter was also noticeably reduced. In 
any case, the starter noises occur only 
at wide intervals. 
The price of the unit, which is made 

by the Dubilier Condenser Co. (1926), 
Ltd., Victoria Road, North .1cton, Lon-
don, W.3, is 30s. 

a co 

OLDHAM H.T. mars. 
In addition to the existing 2,500 mil 

hour type H.T. accumulators, Messrs. 
Oldham and Son, Ltd., Denton, Mari-• 
chester, have now entered the market 
with a larger size (type L.H.T.L.), hav-
ing a capacity of 5,500 milliampere-hours. 

Intermediate amplifier unit and oscillator 
which now covers 

The construction is interesting in that a 
separate glass container is used for each 
cell. Each 10-volt unit consists of five 
such cells, connected together with black 
sealing compound to form a solid block 
measuring 6i n. x 2¡in. x 51in. The con-
necting bridges between cells are burnt 
on to the plate lugs, and it is therefore 

• 

Oldham 10-volt H.T. unit; capacity 
5,500 mA hours. 

impracticable to separate the cells. The 
necessity for doing this does not exist, 
however, since each bridge piece is drilled 
to take wander plugs of standard dia-
meter; the H.T. voltage can therefore be 
adjusted in steps of 2 volts. A pair of 
wander plugs with short connecting lead 
is supplied with each unit. The price of 
the new 10-volt unit is 8s., and carrying 
crates for 40 and 60-volt batteries aro 
available at 6s. 4d. and 7s. respectively. • 

°OGG 

• A NEW "LIBERTY" SUPERHET 
The " Liberty " Supersonic units have 

been in production now for several years 
and have proved highly efficient, both 
from the point of view of signal strength 
and selectivity. A test report on one 
of the earlier types of unit was given 
in this journal on November 24th, 1926, 

411» 

coils for the "Liberty" 8-valve Superhet, 
10 to 3,000 metres. 

and even at that date remarkably good 
results were obtained. 
The Radi-Arc Electrical Co., Ltd., 

Bennett Street, Chiswick, London, W.4. 
have always made the superheterodyne 
receiver one of their special studies, and 
the results of recent work is embodied 
in the latest, set of units which now 
cover a wave range of 10 to 3,000 metres. 
The price of the new kit, which includes 
the intermediate amplifier unit and oscil-
lator coils with holder for 10-200, 250-884.) 

mental Wireless, about two years ago 
(May, 1926), has now appeared in new 
guise under the auspices of the Auto-
matic Radio Manufacturing Company, 
Gosford Road, Beccles, Suffolk. The 
principle of construction remains the 
same, and the makers are to be con-
gratulated on the ingenuity displayed in 
winding the heavy gauge tinned wire in 
spiral grooves cut in the ebonite disc 
formers. By means of a new device 
known as a calibrator the turns in circuit 
can be adjusted exactly to the wave-
length of each of several broadcasting 
stations, and by means of a tysteni of 
switches individual stations can be 
selected at will. The device should work 
well in the country under favourable con-
ditions of selectivity, but, as the funda-
mental circuit is the reacting detector 
with L.F. amplifiers, it is doubtful 
whether full use could be made of the 
station-selecting properties of the tuner 
when situated close to a broadcasting 
station. 

TRADE NOTES. 
Changes of Address. 
Brandes, Ltd., to Cray Works, Sideup, 

Kent, from Slough, Bucks. 
0000 

London Electric Wire Co. and Smiths, 
Ltd. (sales, orders and accounts depart-
ments), to Church Road, Leyton, London, 
E.10 (Telephone: Walthamstow 2531). 
from Playhouse Yard. 

CATALOGUES RECEIVED. 
British Thomson-Houston Co., Ltd., 

Crown House, Aldwych, London, W.C.2. 
Illustrated leaflet of the R.K. loud 
speaker moving coil unit now being sold 
separately, price £9 10s. 

c000 
A. H. Hunt, Ltd., Tunstall Road, 

Croydon. Illustrated 16-page catalogue 

Component parts of the tuner de-
veloped by the Automatic Radio 

Manufacturing Company. 

and 750-3,000 metres, is £5 10s. 6d. The 
blue prints supplied with the kit give 
details of additional parts required and 
the instructions are brief and to the 
point, so that the home constructor 
should have no difficulty in putting to-
gether the complete 8-valve receiver. 

0000 

AUTOMATIC TUNER. 
The " Tu mane( er," wIt kit was de-

scribed in our sister journal, Experi-

and price list of Hellesen dry cells and 
batteries. 

0000 
Philips Lamps, Ltd., 145, Charing Cross 

load, London, W.C.2. Illustrated leaflet 
of H.T. supply units for A.C. and D.C. 

0000 
Dubilier Condenser Co. (1925), Ltd., 

Victoria Road, Acton, London, W.3. 
Illustrated folder with complete details 
efeoirvecurstructing the Toreador III re. 
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Secretaries of Local Clubs are invited to send in for publication 
club news of general interest. All photographs published will 

be paid for. 

Portable Sets in Edinburgh Field Day. 
On Saturday next, July 7th, members and 

friends of the Edinburgh and District Radio 
Society will meet in the grounds of Clermiston, 
Corstorphine, for open air testa with portable 
receivers. 
Hon. Secretary: Mr. E. I. Robertson, 10, Rich-

mond Terrace, Edinburgh. 
000 0 

A Mystery Run. 
In the near future, Slade Radio (Birmingham ) 

will hold a "Mystery Run" and Field Day. 
Plans will be discussed at the Society's meeting 
on July 12th. 
Hon. Secretary: Mr. If. Clews, 52, St, Thomas' 

Road, Erdington, Birmingham, 
000 0 

Battery Resistance. 
" Quality in Reproduction" was the subject 

of an interesting lecture demonstration given 
recently by Mr. F. D. Milner, G6FM, at the 
headquarters of the Tottenham Wireless Society, 
10, Bruce Grove. To illustrate his remarks, Mr. 
Milner had a carefully designed three-valve re-
ceiver which was choke coupled to a moving coil 
loud speaker. A Tungar charger across the out-
put terminals, of which a 6-volt accumulator 
was floated, supplied the field current. The re-
ceiver incorporated the anode feed system, and 
Mr. Milner showed how this successfully pre-
vented low frequency oscillation. 
The lecturer explained the causes of " motor-

boating." This is primarily caused by a high 
resistance in the II.T. battery circuit. With 
modern sets, a considerable demand is made upon 
the source of H.T. Even with heavy duty H.T. 
dry batteries, the trouble is experienced, and 
also with poorly designed WT. eliminators. Mr. 
Milner demonstrated the cause by inserting a 
high resistance in the middle of his bank of 
II.T. accumulators. "Motor-boating " was im-
mediately heard In the speaker. 
The meeting concluded with a demonstration 

of broadcast reception. 
Hon. Secretary: Mr. F. E. R. Neale, 10, Bruce 

Grove, Tottenham, N.17. 
• 0000 

An Open Competition, 
Recently the °elders Green and Hendon Radio 

Society, in conjunction with two groups from 
31uswell Hill Radio Society and the very 
valuable assistance of a field transmitter sent 
by Col. Vigers, 0.B.E.. WC., commanding 47th 
Divisional Signal Comnany, held a most interest-
ing direction-finding test in the neighbourhood 
of Rickmansworth. 
The transmitter, consisting of an A Mark V" 

portable transmitter, was under the very able 
charge ot Cpl. C. A. Webb. Its portability may 

HOUNSLOW CALLING. Members of the Hounslow Wireless Society photographed during 
a recent field day, when telephony transmission tests were carried out on Hounslow Heath. 
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be judged by the fact that the station can be 
transmitting three minutes after arrival. Its 
weight is about 130Ibs., and can, if necessary, 
be carried in packs by four men. The high 
tension supply of 1,000 volts Is obtained from 
a Mackie generator run from a 8-volt accumula-
tor. The vertical aerial Is fixed into the ground 
by means of a bayonet. The reception by 

HUNTING A CONCEALED TRANSMITTER. Members of one of the direction—finding 
parties which endeavoured to locate a hidden transmitter in the Rickmansworth district 
on a recent field day organised by the Golders Green and Hendon Radio Society. A 
development of the same scheme is to be attempted on July 15th, when a mobile 

transmitter will be used. 

groups which were located at a distance of 
about 11 miles from the station was found to 
he quite satisfactory. Operations commenced at 
10.16; the winning group arrived at the trans-
mitter at 3.20 and consisted of Mr. F. O. Ingle-
ton, L. Hartley, F. C. Levy, all of the Muswell 
Hill Radio Society, followed only one minute 
later by Messrs. Zwanenbergh, Bird, and Aspen, 
of the Golden' Green and Hendon Radio Society. 
The triangle of the former group was also better. 

and the first prize was, therefore, allotted 
to them. The third prize was given to 
Messrs. Bremner, Samson, and Roth. 
These were presented by Mrs. Ilandsley. 

On Sunday, July 15th, a novelty will be in-
troduced by having a mobile transmitter, with 
semi-mobile receiving groups. Any member of 
any radio society is heartily welcome to send 
representatives of not more than three per 
group. 

Full particulars of the scheme will be sent 
on application to the Hon. Secretary, LL-Col. 

If. Ashley Scarlett, D.S.O., 60, Paterson Road, 
N.W.2. 
Prizes: — 1st, McMichael Super-Ileterodyn,e 

Unit, value £8; 2nd, Value £2 2s.; and a third. 
Judges, LtaCel. W. Vigers, 0.B.E., M.C., Mr. 

H. S. Pocock, and one other. Tea will be 
arranged at the conclusion of the scheme. 

0000 
Attaché-Case Transmitter Tests. 
The Southend and District Radio Society re-

cently held the first field day of the season at 
Rochford, where the Society's transmitter was 
put into operation. Many well-known experi-
menters picked up the signals while a party 
of members equipped with a receiver heard the 
transmission on a loud-speaker. A small sec-
tion of the party took an attaché-case trans-
mitter and receiver to Wickford, working with' 
the main station throughout the day. 
Hon. Secretary: Mr. F. J. Waller, Eastwood 

House, Rochford, Essex. 

FORTHCOMING EVENTS. 

WEDNESDAY. JULY 4th. 
North Middlesex Radio Society.—At 8 p.m. 
At St. Paul's Institute, Winchmore Hill. 
Lecture: "The Care of Accumulators," 
by Mr. L. E. Summer,. 

THURSDAY, JULY 5th. 
Slade Radio (Birmingham).—At 8.15 p.m. 
At Headquarters. Tolle on Moving Coil 
Loud Speakers by Mr. E. F. Handley. 

SATURDAY, JULY 7th. 
Edinburgh and District Radio Society.— 
Outing for members and friends at 
Clermiston, Coretophine. (Meet at 3 p.m. 
at the Lodge Cate, top of Clermiston 
Road). Members with portable ate are 
requested to bring them. 
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NT INVENTION 

The following abstracts are prepared, with the permission of the Comptroller of H.M. Stationery Office, from 
Specifications obtainable al the Patent Office, 25, Southampton Buildings, London. W.0 2, price is. each. 

Variable High Resistances 
(No. 284,770.) 

Application dote: November 3rd, 1926. 
A flexible or telescopic tube B is 

mounted on a suitable baseboard between 
terminals T, T,, the latter being 

A variable resistance employing a liquid 
conductor. (No. 284,770.) 

slidable and provided with an indicator 
or pointer P. The tube is preferably of 
rubber and filled with distilled water. 
As the tube is stretched lengthwise it 
contracts laterally, so that, assuming the 
volume of water remains constant within 
the range of operation, the resistance will 
vary as the square of the length of tube 
in circuit. The tube may be twisted or 
otherwise distorted, or a rigid telescopic 

tube may be used, in which case a 
chamber is provided to accommodate any 
liquid displaced. A similar construction 
may be used in making low-resistance 
elements by substituting a suitable solu-
tion for the distilled water. 
Patent issued to J. L. Baird and Tele-

vision, Ltd. 
0000 

blultiple-unit Valve Sets. 
(No. 274,904 

Convention date (Germany): July 26th, 
1926. 

According to the inventor, the stan-
dard coup1Mg-connections between valves 
of the ordinary three-electrode type can-
not readily be adapted to multiple-unit 
valves of the well-known Loewe type. 
This is mainly due .to the fact that the 
inter-stage couplings in the Loewe valves 
are mounted inside the bulb, and are 
therefore definitely fixed and invariable. 
The difficulty can, however, be overcome 
by inserting a small coupling condenser 
C between the grids of two multiple-unit 
stages as shown. 
The figure illustrates a receiver com-

prising a two-stage B.F. amplifier con-
nected to a three-stage tube enclosing a 
detector and two low-frequency amplify-
ing stages. The condenser C acts as a 
kind of return coupling between the grid 

circuits of the two multiple-unit valves. 

Method o creating coupling between Loewe multiple vales. (No. 274,90l.) 

The inductive coupling between the 
output coil L and the grid coil 1.1. en - 
sums that the fluctuations in voltage on 
the grid Ci are carried back in correct 
phase to the grid G. The condenser C 
has a small value, and may conveniently 
consist of pieces of wire which are made 
to approach or recede from each other. 
Once the correct setting has been deter-
mined it may remain fixed once and for 
all. Patent issued to Dr. S. Loewe. 

0 000 

Battery Chargers. 
(No. 284,308.) 

Convention date (Belgium j: January 
29111, 1927. 
Relates to au arrangement whereby 

full-wave rectification can be utilised for 
a low charging voltage and half-wave 
rectification for a higher charging volt-
age. As shown in the figure, when the 
battery B is connected across the ter-
minals P N rectified current correspond-
ing to one half-wave of the supply will 
flow from the positive terminal P through 
the battery, and then through a variable 
resistance R and secondary coil S to the 

Battery charging scheme in which both 
high and low(Nvoo.it2a8gier3oca6.1 be obtained. 

anode A of the rectifier, and so back 
through the filament F to P. The next 
half-wave flows from P through the bat-
tery, then through variable resistance R, 
and coil S, to the anode A, of the rec-
tifier, and back as before to the ter-
minal P. 
For a higher charging voltage the bat-

tery is connected across terminals P, N„ 
and only alternate half-cycles of the 
supply are utilised, the circuit being from 
P through the battery, terminal N,, 
junction point M, through coil S,, resist-
ances R, and R in series, coil S, anode 
A, and so back through the filament to 
the positive battery terminal. 
Patent issued to the N. V. Phillips' 

Glowlamp Co. 
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News from All Quarters : By Our Special Correspondent. 
Better Studios.—Is 5GB Experimental ?—London's Regional Station.—An Auditions Problem.— 

Noisy Loud Speakers.—Entertainment or Education ? 

"Double-decker" Studios. 
Even the niost grudging critics are 

ready to agree that, in lighting upon the 
lounge of the Grand Hotel, Eastbourne, 
the B.B.C. engineers found a'ready-made 
" studio which was almost acoustically 
perfect. Since that happy choice they 
have found nothing to equal it, and no 
amount of draping or artificial echo effect 
at Savoy Hill has yielded results com-
parable with the transmissions from 
Eastbourne. Next winter, however, if 
my information is correct, the " East-
bourne effect" may again be secured by 
means of the "double-decker" studio. 

0000 

Improved Acoustics. 
The first of these studios will be 

erected at Manchester and will consist 
of a lower floor and a gallery. The per-
formances will be given on the lower 
floor while the audience looks and listens 
from above. Not only will this arrange-
ment give more floor space than is at 
present available to artists, but it will 
also furnish the advantage of a lofty 
ceiling and possibly a concave sound 
board. 

0000 

Talks from the Scullery. 
Manchester's exaople will undoubtedly 

be followed by other stations and it is 
fairly certain that the London double-
decker, which will probably follow next, 
will be provided with a domed roof. 

It is worth mentioning, by the way, 
that further London studios will not be 
erected at Savoy Hill. The headquarters 
staff is beginning to suffer very badly 
from growing pains, and I shall not be 
surprised when the B.B.C. announces its 
intention to seek more cOmmodions 
premises. Every corner of the present 
building has been utilised. One of the 
talks studios is a converted scullery! 

0000 

The "Saveloy." 
Talking of the scullery reminds me of 

the "Saveloy," a happy "house rag" 
which the B.B.C. staff have published 
(privately) for their own edification. 
Like most house organs, the " Saveloy " 
is of a rather intimate character, and 
many of its quips and sallies are lost 
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upon the rude outsider. The editor de-
serves congratulation for a delicious 
piece of foresight. He has omitted to 
give this first issue a date or a number; 
thereby he avoids committing himself in 
regard to future issues, if any ! 

0000 

Is 6013 Experimental? 
The Savoy Hill post-bag is apparently 

a poor guide to the difference of opinion 
existing in various parts of the country 

MUSIC BY BEAM. Mr. G. A. Mathieu 
testing the new Marconi—Mathieu " Multi— 
plex" apparatus, whereby three or four 
telephonic and telegraphic messages can 
be dealt with simultaneously. During a 
recent demonstration at Bridgwater dance 
music was received at Montreal while the 
same aerials and apparatus were operat— 

ing two Morse services. 

over the performance of 5GB. " We 
have had practically no complaints for 
over two months," I was told by a 
B.B.C. official. "We regard this as a 
good sign," he added, "and the ques-
tion has even arisen as to whether we 
should continue to describe 5GB as ex-
perimental.' " 

Test Programmes. 
The station will continue under the 

llame " Daventry Experimental" for two 
reasons. The main reason is one that is 
probably overlooked by many listeners, 
viz., that the programmes from 5GB are 
as experimental as the apparatus. 

For example' there are the Saturday 
night readings from the works of famous 
authors. This series succeeded a series 
of early evening dance progranfmes. The 
dance music was put on at the early hour 
simply to discover whether listeners ap-
proved of this style of entertainment at 
that particular time. Little enthusiasm 
was aroused, so the programme depart-
ment decided on another experiment, 
i.e., the readings. I believe this item 
will shortly be dropped. 

000 a 

Experimental Apparatus. 
The second reason why 5GB is -still 

experimental is, of course, that the ap-
paratus embodies the principle of low-
power modulation and is not in dupli-
cate, as in the other stations of the 
B. B. C. 

0000 

The London Regional Station. 
The B.B.C. Governors will soon be 

considering the tenders submitted for the 
construction of. the station buildings at 
Brookman's Park. I understand that a 
remarkable divergence in price is re-
vealed by some of the contractors' esti-
mates. The usual reservation was in-
cluded in the invitation for tenders, viz., 
that the Corporation did not bind itself 
to accept the lowest tender , but it is a 
safe prophecy that the work will go to 
a certain well-known firm whose tender 
was some thousands of pounds lower 
than that, of its closest competitor. 

coo o 

Sweden Hears 2L0 via America. 
A listener in Vetlanda, Sweden, found 

himself in a sort of mental whirl the 
other evening, when he was attempting to 
pick up Stuttgart. The German station 
had announced its intention of relaying 
2XAS, Schenectady, with the idea of 
getting dells of the East to West 
Atlantic flight. 
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The Swedish 'listener thought, he had 
tuned in Stuttgart, but was surprised to 
hear the announcement, "dance music 
from the Hotel Cecil, London." He 
verified his condenser settings. -Yes, he 
was tuned in to Stuttgart. 
Subsequently he discovered that Stutt-

gart, had indeed been relaying Schenec-
tady, but at the same time Schenectady 
had been relaying London! 

A Lucky Musician. 
The newspapers recently gave us the 

pathetic story of a broken musician, Mr. 
Kenneth Park, who, while playing his 
'cello outside the Albert Hall, was 
patronised by no less a celebrity than the 
great Kreisler, who was about to give 
a performance in the Hall. 
Now, I hear, the B.B.C. has given 

Mr. Park an audition, and it is likely 
that his name will shortly figure in the 
morning programme from 2L0 and 5XX. 

coon 

A Formidable Waiting List. 
The _number of auditions given at 

Savoy Hill has been recently growing at 
a rather alarming rate, with the result 
that on the waiting list there are now 
200 prospective artists, all of whom have 
passed the audition test. How to find 
room in the programmes for all these per-

, formers is a serious problem. 
Unfortunately few, if any, of these 

artists can be numbered in the " star" 
class; there is no waiting list for stars! 
What the Programme Department sighs 
for most is a few clever humorists. 

n o 

Pity the Poor Passer-by. 
Contrary to the traditional notion, 

quite a remarkable percentage of the 
community seem only too anxious to 
prove that it, is more blessed to give than 
to receive. And since the advent of 
broadcasting, a new school has sprung 
into being which acts on the maxim that 
it is still more blessed if you can manage 
to receive and to give simultaneously. 

These, of course, are the owners of 
loud speakers who place their instru-
ments on the window-sill on summer 
evenings, presumably in the belief that 
the passer-by is dying for music, and 
would certainly be at home listening if 
his plaguey business did not take him 
out of doors. 

0000 

Ear-stoppers or Head-holes? 
A few days ago I heard the music of 

the Aldershot Tattoo all the way down 
a suburban street. When I left the 
effective zone of one loud speaker it was 
only to come undir the benign influence 
of the next. This unsolicited entertain-
ment continued for over a quarter of a 
tulle. 

Fortunately I had no aversion for the 
Aldershot music but, if it had been 
otherwise, I wonder what remedy would 
have been available? Shall we find it 
necessary in a year or two to carry ear-
stoppers or will municipalities provide 
small holes at intervals along the 
thotoughfares wherein, ostrich .like, we 
can thrust our heath and win momentary 
oblivion! 

'Wfireeeg, 
WO7lid. 

Entertainment v. Education. 
There was little that scintillated in the 

conference held the other day by the 
B.B C. and the British Institute of 
Adult Education, but a bright spot was 
undoubtedly afforded by a remark of 
Sir John Reith. " The primary respon-
sibility of the B.B.C.," said Sir John, 
" is to entertain their clientèle. What-

FUTURE FEATURES. 
London and Daventry. 

JULY 8TH.—A Concert by the Lon-
don Chamber Orchestra. 

JULY 2rH.—Vandeville Programme. 
JULY 10xte—A Military Band Con-

cert. 
Jute 11TH.—" The Daughter of the 

Regiment," a comic opera in 
two acts by Donizetti. 

JULY 12TH.—Ulster Programme. 
JULY 13TH.—" 011 with the Show of 

1928," the Concert Party En-
tertainment. 

JULY 14rn.—French Programme. 
Daventry Experimental (5GB). 

Jinx 8ru.—A Band Concert. 
JULY 9Tin.—" The Daughter of the 

Regiment," a comic opera in 
two acts by Donizetti. 

JULY 10xn.—A Symphony Concert. 
S.B. from Manchester. 

JULY 11TH.—Ballad Concert. 
JULY 12TH.—The "P.P. and P." 

Concert Party. 
JULY 13111.—" Carmen" (Act II) 

relayed from the Scala Theatre. 
Jinx 111ru.—Chamber Music. 

Cardiff. 
JULY 14TH.—" Recalled to Life," 

from a " Tale of Two Cities" 
played by the Station Radio 
Players. 

Manchester. 
JULY 13TH.—A Composite Pro-

gramme from Sheffield, Leeds, 
Hull and Liverpool. 

Newcastle. 
JULY 10I11.—" Glimpses of the 

Past," a series of dramatic epi-
sodes dealing with the history 
of Newcastle and district. 

Glasgow. 
JULY 12TH.—" Stars," a play in one 

Act by Guy Rawlence. 
Aberdeen. 

Jinx 10TH.—Scottisli Variety Pro-
gramme. 

Belfast. 
JULY 13TH.—" The Bailie's Nomi-

nee," a Scots Comedy in one 
act by David Martin. 

JULY 14m.--A Country Programme. 

JULY. 41h, r928. 
• 

De Groot this Evening. 
De Groot will take part" in 2LO's 

variety programme this evening (Wed-
nesday). 

Listeners will also hear Harry Graham 
giving some hints to lyric writers, while 
another feature of the programme will be 
the appearance of the Irish Players in 
"The Wooing of Julia Elizabeth," by 
James Stephens. 

over we do, therefore, with respect to 
education, must be subject to that 
claim." 

This is surely one of the most invigor-
ating expressions of the B.B.C. Opinion 
that we have heard for many a long day. 
Those who wince at the notion of teach-
ing by wireless will hail the " D.G.'s" 
remark with joy, and even those who 
seek to profit by the educational talks 
will, for the most part, agree that, it is 
possible to have too much of a good 
thing. 

0000 
Three Days' Running Commentary on 

Balloon Race. 
We in Britain have not yet enjoyed a 

running commentary on a balloon race, 
such as that staged by the American 
National Broadcasting . Company ou 
Saturday last, June 30th. The event was 
the International Balloon Race, starting 
from Detroit. 

Special weather reports and news bul-
letins concerning the race were trans-
mitted from the principal stations 
throughout the country. I understand 
that each balloon was equipped with a 
receiving set, so that the navigators were 
able, for the first time in balloon race 
history, to follow the progress of their 
rivals besides obtaining invaluable in-
formation regarding the weather ahead. 
At the time of writing, it is stated 

that broadcast reports may continue until 
Monday, July 2nd, "if any of the 
balloons are still 'aloft." If this was 
done the running commentary must have 
been the longest in the .history of broad-
casting. 

0 000 

The Music of .Spain. 
Spanish items in the broadcasting pro-

grammes draw a singularly late number 
of appreciations. The works of De t'alla, 
Granados and Albeniz being most popu-
lar. Another Spanish composer, poet, 
and critic, Pedro Morales, is visiting 
.Savoy Hill on July 20 to conduct a pro-
gramme of music of his country. The 
soloists are Brosa and Gertrude Johnson. 

0000 

An " Atmospheric " Disturbance. 
5GB listeners will have an " atmo-

spheric disturbance " on July 11, set up 
by Harold Simpson. It is entitled 
" Something in the Air," and is the work 
of a well-known revue writer whose past 
contributions have included the " Nine 
o'clock Revue," trio " Little Revue," and 
" Dover Street to Dixie," 

0 0 0 0 

"Three Months Hard" for Pirate. 
The Soviet Government allows short 

shrift to transgressors under the wireless 
laws, according to a letter I have re-
ceived from a correspondent in Holland. 
It appears that the maximum penalty for 
"clandestine listening" is three years' 
imprisonment. 
The other day an unhappy young man 

in Petrograd was sentenced to three 
months' hard labour for listening with-
out, a licence, the leniency of his judges 
being due to his extreme youth. The 
authorities estimate that the number of 
"pirates" in Petrograd amounts to 15 
per cent. of the total of listeners. After 
such a sentence, however, I imagine this 
number will rapidly decrease. 

A 34 



JULY 4th, 1928. U5ShOg 
WEDE'lld 

I I II rd h • ‘01 I I à ."`kbi. I r.. "I \To d 

'11 11 I I I I %P I II III I I I ..e.4"111\.-1911IP'lh."e ..I I P...v.idboè 

25 

Two=volt Screened Grid Valve for Standard Holders. 

THE P.M. screened grid valve differs very little in appear-
ance from the ordinary thre3-electrode valve; and 
the four-pin base fits into any standard valve holder. The 

bakelite-shrouded terminal on the top of the bulb is connected 
to the anode and the outer screen grid is joined to what 
would norxrkally be the anode pin in the base. Filament and 
working grid connections are taken to the remaining three pins 
in the usual way. 
The M-shaped filament F is carried on two independent sup-

ports, separated by a glass bead insulator. Surrounding the 
filament is the inner or working grid G which has a compara-
tively open mesh. The screen completely envelops the inner 
grid and filament and comprises a flanged metal base, a closely 
wound grid supported on four vertical corner wires, and a 
rectangular top plate. The anode consists of two flat plates 
electrically connected and mounted on each side of the screen 
grid. The anode assembly is supported on the flanged base of 
the screen, the insulation again consisting of glass beads. 
The valve is well " gettered," and a mica disc is fitted to 

the top of the anode support for the purpose of throwing a 
shadow on the glass surrounding the top terminal when the 
magnesium is flashed; this is necessary in the interests of 
insulation. Very little magnesium gets below the flange of 
the screen grid, and its position is clearly defined. When 
mounting the valve its position should be adjusted until the 
partition between the two adjacent compartments of the 
screening box coincides with the flange. 
Generally speaking the electrode construction is sufficiently 

robust for normal use, but care should be exercised, as it is 
probable that the anode could be slightly displaced by an 
accidental jar. 

Electrode construction in the P.M.12. 
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SCREEN POTENT AL 72 SV 
FILAMENT O. 4 AT 2V 

20 40 60 80 100 120 140 160 

ANODE VOLTS 

Average values between 80 and 140 volts 11.1'. A.C. resistance - 
204,000 ohms, amplification factor= 85 mutual conductance - 

0.42 mA volt. 

As is customary in the case of screened grid valves, the 
characteristics taken were of the anode volts, anode current 
variety, each curve representing a fixed value of grid bias. 
It is interesting to note that between A and B, where the 
slope is generally negative, the curves of the specimen tested 
are practically horizontal. For anode pctentials between 
10 arid 60; therefore, the valve has practically infinite ampli- •. 
fication factor and A.C. resistance. The correct working por-
tion of the curve is, however, from 80 to 140 volts H.T., and 
over this range the average amplification factor and A.C. 
resistance work out at 85 and 204,000 ohms respectively. 
These figures are quite good, but the amplification factor of 
the particular valve in question is less than th a maker's rating. " 
The instruction slip gives the maximum anode voltage as 150, 
and on test we found that the anode current became erratic 
abeve this value. 
An attempt was made to measure the residual anode-grid 

capacity by a direct method giving readings down to 0.5 micro-
mfd., but without result. It is reasonable to conclude, there-
fore, that the anode to grid capacity is less If an this value. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 

Correepondence should be addressed to the Editor . "The Wireless World," Dorset Horse, Tudor Street, E.C.4, sal most be accompan.ei by the writer's name and address. 

THE "CONTROL" ROOM. 

Sir,—May I express my hearty agreement with every word 
of Mr. G. B. Hargreaves' letter in the June 20th issue? Since 
we are assured by the highest B.B.C. authorities that the trans-
mission is always perfect, and that it is only the miserable 
inefficiency of our receivers which is to blame, I have only one 
suggestion to offer. 

It seems unfair that the genius who is responsible for this 
perfection should remain anonymous, since he does the major 
part of the work (as we know to our cost). I therefore sug-
gest that the programmes should state, in addition to the name 
of the conductor, that of the " improver" so that we may 
know to whom we are indebted for the perfected renderings of 
the works produced. M. H. ATKINSON. 
Ewell, Surrey. 
June 21st, 1928. 

GRAMOPHONE PICK-UPS. 

Sir,—With reference to Mr. Keylock's letter in your issue of 
June 20th, the following may be of interest. 
The reproducer used by the H.M.V. Co. in the test they told 

me about was their present standard device for the ordinary 
gramophone; it was not their electrical pick-up. I am advised 
that neither the H.M.V. nor the Brunswick electrical pick-up 
- is sold as a separate unit (this may not be correct). 
I think Mr. Keylock's trouble must be that he has got an 

actually defective pick-up, since as far as reproduction is con-
cerned I think I get better results from records than from wire-
less, or, at any rate, I get consistently good* results from the 
former, whilst the latter varies a great deal and is on the 
average, I think, inferior. 
That Mr. Keylock may have a defective pick-up is not im-

probable in the light of my limited experience with these 
devices. The following condensed history may be of interest 
and may encourage Mr. Keylock to try again. 
PICK-UP MADE BY A. Co.—Chattered badly. Returned to 

makers, who said there was nothing wrong with it, kept it 
some time, and sent another one back. This was good but 
destroys records. Volume control fairly good. 
PICK-UP MADE BY B. Co.—This had ideas of its own as to 

what notes should be heard, and suppressed those it did not 
approve of. We disagreed and parted company. No volume 
control supplied. 
PICK-UP MADE BY C. Co.—This was an expensive instrument 

and was fairly good. No volume control supplied. 
PICK-UP MADE BY D. Co.—This was the most extraordinary of 

all. There was a complete absence of low notes. Makers said 
that the instrument must have been damaged since leaving their 
works. Was in sealed carton when bought. Disposed of 'before 
writing makers, so I suggested, in view of their remark, that 
they sent me another against my deposit and if better than my 
present pick-up I would keep it. Did not reply to my letter. 
Volume control good. 
PICK-UP MADE BY A. Co.—This was similar to the first one 

mèntioned, and obtained for a friend. On loud passages it was 
fairly good, but the softer ones it left out altogether. A most 
curious effect. Makers said they never had complaints about 
their apparatus and could not understand it. Replaced with 
another pick-up, which was satisfactory. A new type of volume 
control was supplied with this : potentiometer arrangement, 
whereas the old type was a series resistance. For some obscure 

reason the potentiometer arrangement proved a complete failure 
as an excessive amount of needle scratch came through when it 
was used. The control was altered to the series arrangement 
when the excessive scratch disappeared, though the control 
obtained was very poor. (Incidentally, the best volume control 
I have tried is the ClarostaL) 
Now, in the light of the above experiences, I do not think 

Mr. Keylock should be discouraged. I think he will ultimately 
get a pick-up which will give decent reproduction, and lie will 
then be able to enjoy his gramophone records whilst they last. 
By the way, all the pick-ups mentioned were by well-known 

British makers, and none was a cheap imported article. 
Wolverhampton. C. H. S. 
June 23rd, 1928. 

THE EVERYMAN PORTABLE. 

Sir,—Here, at approximately thirty miles from 5G13, and in 
the evening, I can run a small loud speaker off the Wireless 
World Everyman Portable using tile frame only, and hear speech 
quite comfortably sitting about sixteen feet from the loud 
speaker. 
A Ferranti A.F.4 transformer and a large size 44-volt 

L.T. battery are the only alterations made, otherwise the set 
is the same as described. 

It has travelled over three hundred miles at the bottom of 

The Everyman Portable proves its capabilities. Our corre— 
spondent's letter describes its performance. 

a sidecar and doesn't seem any the worse for the jolting it 
has received. 
On the East Coast, about one hundred and twenty miles from 

Daventry, the tuning was much sharper, but 5GB still came 
in on the headphones using the frame, and by connecting up 
with thirty feet of ET. wire for an aerial loud speaker strength 
was obtained. 
The accompanying photograph illustrates the set in operation 

by the roadside. F. WILSON. 
Bedford. 
June 21st, 1928. 
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" The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interests of readers themselves. A selection of queries of general 
interest is dealt uith below, in some cases at .greater length than would be possible in a letter. 

Indoor Aerials. 
As it is not possible for me to erect an 

outside aerial, I should be obliged for 
your advice as to the best indoor ar-
rangement, bearing in mind the fart 
that I wish to receive distant stations. 

E. H. S. 
From time to time elaborate spiral and 

zig-zag indoor aerials-are put forward, but 
it is more than doubtful that these confer 
any real benefit, and we doubt if you could 
do better than run three parallel wires, 
spaced by at least five feet if possible, 
under the ceiling of one of the upper 
rooms of your house, or in the loft, if 
possible. You may possibly be able to 
obtain a greater length by running the 
wires along an upper corridor or passage-
way. If possible, the conductors should 
be spaced from walls and ceilings. One 
end of each wire is left free, the other 
ends being joined together and connected 
to the down lead, which may be a single 
w ire. 

00 00 

Testing Connections. 
Is there any simple and easy may of test-

ing connections which are suspected 
of having developed a high resistance 
(without using expensive measuring 
Instruments)? I ask this because 1 
have come to the conclusion that the 
poor results I am obtaining are very 
probably due to a fault of this kind, 
and my receiver is 80 constructed that 
there is considerable difficulty in dis. 
mantling it. P. G. W. 

It is possible to check your connections 
for resistance with the help of an inex-
pensive ammeter reading up to some 1 or 
2 amps, an L.T. battery, and a rheostat 
of 5 or 6 ohms. These should be set up 
in the circuit shown in Fig. 1, the test 
leads should be joined together, and the 
rheostat should be adjusted until a con-
venient reading of, say, 1 amp. is indi-
cated on the meter. Now apply the test 
leads across the connection under sus-

picion, and if the reading shows an àppre-
ciable decrease you may assume that ti a' 
is a fault. 

Fig. .—For locating imperfect joints; a 
simple testing circuit. 

RULES. 

(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
-Information Department." 

(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given; under present-
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be sup-
plied or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in The Wireless 
World" or to standard manufacturers' 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart-
ment are invited to submit suggestions regard-
ing subjects to be treated in future articles or 
paragraphs. 

A simple arrangement of this sort will 
indicate a resistance of an ohm or two 
quite clearly. 

0000 

Poor Reaction Control. 
My detector L.F. receiver includes capa-

cit y-controlled reaction, which works 
quite satisfactorily on the normal 
broadcast waveband, but it is a 
failure as far as waves between 1,000 • 
and 2,000 metres are concerned. At 
no part of the long-ware scale can 
control be called good, and at some 
wavelengths the receiver oscillates 
uncontrollably. Can you suggest any 
rem edy? H. R. D. 

We suspect. that choke resonance is - 
responsible for your trouble, and would 
suggest that you should try the effect of 
connecting a high resistance of from 
100,000 ohms to 250,000 across this com-
ponent. You might also observe the effect 
of reducing the number of turns in your 
long-wave reaction coil, and also see if 
the connection of a second choke in series 
makes any improvement. 

If none of our suggestions pros ide a 
complete cure, we think you would be well 
advised to try the throttle method of 
controlling reaction. 

0000 

An A.C. Valve Problem. 
Is it permissible, in the construction of 

an A.C. valve receiver, to use the 
low-voltage winding of the power 
transformer to supply both the heat-
inq elenients of the valves and also 
the filament of the rectifying valve 
which provides high tension? 

J. ,R. R. 
We do not care for this plan, and 

would recommend you not to adopt it. 
The filament of the H.T. rectifying 
valve will be at a high positive potential, 
and if your circuit is- one in which the 
heater is connected to the cathode i any 
way, a short-circuit will be introduced 
across the H.T. supply. 
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A Coincidence. 
I have recently abandoned a dry cell 

H.T. battery in favour of accumu-
lators, and am surprised (and 
annoyed) to find that the receiver 
is not so selective as before. Would 
it improve matters if I were to put 
the battery in an earthed metal 
box? W. C. K. 

We think it is purely a coincidence 
that the falling-off in selectivity of your 
receiver has become apparent after re-
placing the dry battery with accumu-
lators; this change should have no effect 
as far as this quality is concerned. 
At your distance from the nearest 

broadcasting station (we see it is about 
tnirty miles) direct pick-up will be 
almost negligible, and in any çase the in-
creased bulk of the accumulator battery 
should make no difference, as it is at 
low-potential (from the " H.F." point 
of view). 

COCO 

A Quick Change-over. 
In an omplifier with a screened grid 

valve, is it possible to change over the 
tuned anode coils by means of a double-
pole double-throw switch in such a 
way that the coil not required is auto-
matically short-circuited? I/ so, wdll 
you please gire nie the connections.' 

C. M. 
The switching arrangement you require 

can certainly be performed with a. 
D.P.D.T. switch in the manlier shown in 
Fig. 2, limn which you will see that one 

Fig. 2.—Connections of a switch for 
changing tuned anode coils. The idle 

winding is short-circuited. 

blade of the switch changes over the H.F. 
valve anode connection to the coil re-
quired, while the other blade short-circuits 
the idle coil. 

0 0 0 0 

The "New All-Wave Four." 
l ant thinking of modifying my original 

" All- Wave Four" receiver to con-
form with the new arrangement. 
Would it be necessary to rewind the 
H.F transformers? C. R. L. 

No, the criginal coils would do quite 
- well; indeed, there is little to choose 
betweefir them in point of efficiency, par-
ticularly as regards the short-wave 

coupling, although the later designs are 
mechanically more robust. 

0000 
A Corrected L.F. Amplifier. 

My- A.C. calve receiver, on the lines of 
that described in " Wireless 
World " for March 21st, is snore than 
satisfactory for distant reception, but 
quality on my local transmission is 
disappointing; I should describe it 
as " thin " and larking in the lower 
tones. '¡'he station is less than four 
miles away, and, to reduce signals 
sufficiently, it is necessary to deter« 
the circuits. Can you tell me the 
probable eau-se of my trouble? 

P. R. W. 
It, must be realised that the receiver in 

question comprises a " corrected " L.F. 
stage, arranged to compensate for the at-
tenuation of the higher audible frequen-
cies which inevitably takes place in an 
efficient H.F amplifier. By operating 
the set in a detuned condition, you are, 
in effect, removing this attenuation, and 
the L.F. amplifier will not provide suffi-
cient amplification of the lower frequen-
cies. In other words, correction is no 
longer required. We suggest that you 
should try the set with a very short in-
door aerial, and check the correctness of 
our diagnosis by listening to the tuning 
note as at present transmitted by B.B.C. 
stations; the pitch will probably be 
lowered very noticeably when the two 
circuits are brought into exact tune. 

000 o 

Anno Domini P • 
I find that my receiver, which would ori-

ginally oscillate with the reaction and 
aerial coils moking an angle of about 
45 degrees, is now quite insensitive 
until the coupling is increased to 
maximum. Can you suggest a reason 
for this? The general performance of 
'the set emits to have fallen off very 
considerably. T. H. 

The effect you describe might be attri-
butable to a number of causes, but we sug-
gest the most likely one is a run-down 
H. T. battery, or possible loss of emission 
of the detector valve filament. In cases 
of this kind we can do little but suggest 
point to point tests, following a check of 
t he battery. voltages. 

co o 

A Palliative. 
My neutralised receiver gore a good deal 

of trouble on account of insta-
bility until I accidentally disrorered 
that this fault was cured by omitting 
the single bias cell connected to the 
first valve, and joining together the 
leads. -The receiver now appears to 
be working well; do you think that it 
is satisfactory to operate it in this 
manner? N. S. M. 

It seems that such stability as you have 
now attained is partly due to damping by 
grid current in the H.F. valve. We our-
selves would not, rest satisfied with such 
an arrangement, and think you would be 
well advised to look to the construction 
of your H.F. transformer, paying parti-
cular attention to the neutralising winding 
and the connections to it. You should 
also assure yourself that the relative posi-

tions of the coils are as snecified in the 
design. you have for 
screening is adequate" 

o 
Frame Aerh. 

/ couNfrucling a 

aerial, and malt to ph.. 
windings in series or par, 
or short wave reception. 
show me how this may be don.. 
ing in mind the fact that I wi. to 

. keep the centre tapping symmetrical 
on both ranges. D. R. S. 

The connections you require are given 
in Fig. 3. A four-pole change-over switch 
will be required; this should be of a type 

vig. A.—Sectionally wound frame aerial 
with series-parallel switching and centre 

tap. 

in which the insulation has good dielectrie 
properties, and with a reasonably low self-
capacily. 

Testing an L.F. Transformer. 
The wimline of my L.P. transformer 

sertit to be continuous when tested 
by the "phones -and - battery" 
method, but I am inclined to think 
in spite of this that a partial failure 
is responsible for intermittent cress-I.--
ling noises in my loud speaker. Will 
you tell me how a adore conclusive 
test may be made? C. S. G. 

If there is an intermittent connection 
in your transformer, it will probably be 
found in the primary winding, and to 
test this we suggest that this should be 
left in position in the anode circuit of 
the valve, while a pair of telephones 
should be joffied to the secondary ter-
minals after removing the original con-
nections. The remaining valves in the 
set should be withdrawn and the aerial 
disconnected. Now listen carefully, and 
if there are any crackling noises audible 
in the phones, it is probable that the 
transformer is at fault. several valves 
should be tried, and von should assure 
yourself that there is n'ci faulty or doubt-
ful connection. 
You can make a further check by join-

ing the phones and a battery in series 
across each winding in turn, listening 
carefully for some minutes, although it 
should be pointed out that intermittency 
of the kind sometimes encountered iii 
transformer windings is dependent to a 
certain extent on the applied voltage. 

A an 
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I 2 ADVERTISEMENTS. THE WIRELESS WORLD JULY 4TH, 1928. 

MISCELLANEOUS ADVERTISEMENTS. 
NOTWES. 

THE CHARGE FOR ADVERTISEMENTS in theme 
columns : 

12 words or less, 1 - and id. for every 
additional word, e.g., 18 words, 1 6; 24 words 2 -. 
Name and address must be countel. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire "copy" is repeated from the 
previous issue : 13 consecutive insertions, 5". ; 26 con-
secutive, 10,; 52 consecutive, 15".. 

ADVERTISEMENTS for these columns are accepted np 
to FIRST POST on THURSDAY MORNING t 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 Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 260, Deansgate, Man-
chester. 

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. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE 
& SONS Ltd., and crossed   ' Treasury Notes, 
being untraceable if lost_ in transit, should not be 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 conveniet ice of private advertisers, letters may be 

addressed to numbers at " The SVireless World" Office. 
When this is desired, the suns 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 000, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. uno, c/o " The Wireless World." 
• Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No, advertisements are warned against sending 
remittance through the post except in registered envelopes; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

Mr DEPOSIT SYSTEM. 
Readers who hesitate 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 alrowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
:emit the amount to the seller, but, if not, we return the 
amount to the 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 £m, a deposit fee of id- is charged ; on 
transactions over et) and under £50, the fee. is 2/6; over 
¡so, 5/, All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A New Service to our Readers. 
We have made an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 

The person desiring to sell, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, vie., 
in the case of Marconi Patents the amount should be 
calculated at z2/6 per valve holder. 

If the purchaser is satisfied with his purchase, the suns 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patent, 
concerned, and a certificate will be handed on to Mc 
purchaser of the set. 

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 S3 
many enquiries that it it quite impossible to reply to 
each one by post. 

/IF. TRANSFORMEJ18. 
On ekeleton former 

describe.' in Wireless World," May 
both, pe 57/i• 

Complete set B.H.C..45XX with lesesg4.4.0. 

B. & J. WIRELESS CO., 2, Athelstane Mews, N.4.  

uAliTON ALL 
01100-Ià VViroloas 

VVorlal 
PLUG IN Colla 

R & B 
11EAVY ;DUTY 

CHOKES 
Model E I 54 

Effective Inductance on 50m/a 
D.C. Load 22/b Henri?, 
DC Resistance 90 Ohms. 

Weight n lbs 
Price 25 '-

Model E I 66 
Effective Inductance on 100m/a 
D.C. Load 30/32 Hcnrit. 
.D.0 Resistance 150 Ohms 

Weight I 11 lbs. 
Price 38'6 
Manufactured by 

RICH & BUNDY 
Tranel (inner Mantsfact rere, 

New Rood, Ponders End, Middx. 

'Phone: iLnfield 0777. 

LOUDSPEAKER, COMPONENTor SET. 

10% 
DOWN 

13.ilauev iii 10 mont/is, 

Orders of 13 or over see:in 

ANY MAKE 

of 

,lpply at ones for full pa ,e'cula, 

CAWLEY, The Wireless Man, 
14, PETER STREET, ST. HELENS. 

•••••••••• 
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COILS' 
FOR ALL 
CIRCUITS. 
GAMBRELL COILS 

have always been recognised 
for their high efficiency and 
are repeatedly selected and 
used by the contributors of 
constructional articles to the 
technical press for all kinds 
'of circuits. 
Their rigidity allows them 
to stand rough usage and still w irk efficiently. 

Illustration shows the Patented melbod of construction and 
winding which Is responsible for their remarkable effirleney. 

Deserlptiee Booklet on request 

GAMBRELL BROS. LTD., 
76, VICTORIA STREET, LONDON, S.W.1,  

RECEIVER. 
THE AGLP Wireless r 

texeept eabinets; 
with blue prints mid f.. 
" 813114" Market pli. 
DiutsmcipT III Vulve Set, 

royalty. 

J3J3URNDEPT IV Valve Set. Ethoei• 
£12, plus royalty. 

B oni Used tor Deumustratien Only 

A LSO S.H. Marconi Straight Eight, in perfect order, 
wills %elves and extra coil›; £25; royalty paid.-

James Scott and Co., Radio Engineers, Dunfermline. 
[0207 READ and MORRIS, Ltd., for mains sets and eoni-

ponents, the mains pioneers in 1924; 28 London 
hospitals are equipped with Read and Morris mains 
sets. using no batteries; some of these sets have not 
even required their doors unlocking for over two 
Years-lu.t a switch on the wall used, nothing else 
touched,. Single sets supply over 800 pairs 'phones 
and loud speakers. Abroad one of our mains seta 
functions ira a government hospital 600 miles Irons 
the nearest broadcasting station. 
DEAD and MODRIS, Ltd., 2-valve sets for 4).0. 
As, nasille Irma £14, A.C. sets from £18. 

DEAD and MORRIS, Ltd.-11.T, eliminators! tot 
-alb D.C. mains, £4; for A.C. mains, £7/10; elimi• 
'later transiormers from 16/6; full wave rectifying 
valves, lei-. 

R EA D and 310111118, Ltd.-Why use neentinalators 
if A.C. mains are available? The Longton L.T. 

unit is a complete substitute at negligible cost, always 
ready, vulve rectifier, no batteries, gives 1.2 amps; 
at 2, 4or 6 volts, and operates any set. 

DEAD and MORRIS, Ltd., for moving coil loud 
-11-4 speakers; delivery from stork; also ma ins-operated 
receivers and amplifiers for same. Demme:tut ions con-
tinually, service always. 

ItEA]) and MORRIS, Ltd., und, rtak., the de-age 
and construction of any type of radio apparatus. 

We make for the individual anti guarantee results. It 
will pay you well to consult us before buying else-

where, and MORRIS, Ltd., have 'a...rind-hand sets. 
best makers only, Burndept, Marconi, etc., at 

Junh prices. 

14E-1D and MORRIS, Ltd., 31, Eastenstle St. (facing 
Leek of Waring and Oxford St., W. 

CRNDEPT 7-valve Set (2 indoor aerials for[rœr a. g 
- and short wave), absolutely unscratched, list 
£75, accept £35 to clear; also  • 5-vulve Etliophone 
Grand, in Bmadwood cabinet, £22/10 to clear; your 
present set accepted in part payment; send particu-
lars for best otter. -Rodwell, 14, Railway Approach, 
London Bridge. 

volt Sale, 7-valve Superheterodyne, eom with 
[0 i2t 11, 

6-volt, valves and Amplion 5-guinea loud speaker, 
but without frame aerial, fil. current consumptior 
.75 amp., H.T. consumption 21 ma.; price £25, 
royalties paid; use " Wireless World" deposit system 
- Box 6,959, c/u The Wireless World. 9152 

mAncom Straight Eight, never used ; price £35, of 
offer.-A.J.W., 26, Lamb's Passage, E.C.1. [9204 

Rice Kelogg Speaker Outfit, D.C. equipment 
BI2, valves, mahogany cabinet, brand new, cost 

£45; what offers-Write Box 7016, ciu The Wire:es: 

QTROAIBERG-CARLSON Neutrodyne 5-valve 

World, (9211 

i Re 'cirer, with valves, in mahogany cabinet, recent', 
; a sacrifice, £1 6/10; splendid instrument; 

-Hogg, 51, Wilmslow Rd., Wilkington, Alanehester. 

Q PE(' IALLY Built Every Three, B. and .1. 1c9o2i4ls/ 
KY Ferranti transformer, cost £12, set only £8, in 
eluding Royalty, brand new, deposit system; Ferrant 
A.F.5 25 to 1 output transformers, ditto push-pull 
£1 each; 100-volt. 8-amp. Westinghouse generate' 
£4; 111.p. Gardner gas engine, £6.-How, Wireles 
Dealer. Cheshant. 24 
-VALV Neutrodyn M e Set, T., I), an 1,1 d 2 19 

E 1screened Colvern 6 pin, aerial, awl detector milt 
slow motion condensers, Ferranti transformers, house 
in large handsome panelled oak ca bi net with aerie 
in cabinet, also arranged for outside aerial, Royaltit 
paid, complete with 4 valves and 6-volt accumulate: 
England, 11, Kinnerton St., S.W.1. [924 

REVNOR'S Magie V, 2 H.F. anode bend, 2 L.F 
Cameo cabinet, 6 screened coils, Cayldon col 

densers, Mullard resistance unit, R.I. transforme 
phone tacks, 3 D.E.5B, 2 D.E.5, 100-volt Exide ace, 
initiators, seen by appointment • £14 or offer.-Pon 
roV, 30, Lavender Gardens, S.*. [924 

¡ 1 ECOPHONE II.F.-Det, 2 Valves Receiver, i 
11. mahogany cabinet, with all heads and 6-re 

a:cut:mister, I pair headphones, Daventry coils, ar 
sterling Amplivox, 1-valve amplifier, complete wit 
loud speaker; £6/10 the lot, or nearest offer.-14 
Itavenshurst Av., Hendon, N.W.4. [92? 

LV ; Transportable 1;031E8i; Fis e. i op re. le rill", a ens? If'°eye; 

[92; 
usure prompt attention. A40 Mention of "The Wireless World," when writing to advertisers, will e 
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Receivers for Sale.-Contd. 

1.128 Solodyne in Oak Cabinet, condensers, copper 
At, high and low wave coils, 
by designer, 2 new screened 

and super power valves, all i and set n perfect working 
, Royalties extra.-Mullen, "Glen-

„airisbury Green, Southampton. [9219 
-DECEIVERS Constructed to any Published Design; 
-at best materials and guaranteed workmanship.-
Slmmonds Bros.. Shireland Rd.. Smetbwick. (8628 

WHAT Offers?-Elstree Six to specification, with one 
complete set of coils and polished mahogany cabinet, 

6 volt 120 amp. L.T. and 120 volt H.T. accumulators, 
Amplion speaker.-W. Headlam, Stakesby Rd., Whitby. 

[9279 nIIRNDEPT Ethophone De Luxe 4-valve Receiver, 
.11, new, or complete set with cone speaker.-F. J. L.. 
65, Lyndhurst Rd., Chichester. [9273 

E VERYMAN Font' Official Specification 6v. Valves, 
what offers? Also pedestal cabinet for same, 

sacrifice.-Rhind, 21, Highbury Quadrant, N.5. [9276 

BATTERIES. 

60-visomit ateiru.rn expBeraimteeriiirirs 5utellliave ;otunà'aaki"-laAs 
a battery in the cheaper ranges which is really u-
nable. We have gladly taken up the agency for this 
battery, knowing that all our customers will be satis-
fied-Dept. W, Parry's Radio, Littleborough, Lancs. 

[9163 
ig[TET H.T. Batteries.-Parts per dozen: Jars, 2%x 
77 1% square. 1/3; zincs, 11d.; sacs, 1/2 dozen: 

dozen cells (18 volts), complete with bands and 
electrolyte, 4/3, post 9d.,• high efficiency, long life, 
self-charging, upkeep small; send 6d. for sample unit: 
illustrated booklet free; carriage free orders 10/-; 
write for free list wireless bargains; trade supplied,..... 
W. Taylor, 57, Studley Rd., Stockwell, London. [0039 

rl.D.E.S. Accumulator Charging Service.-Collection 
V and delivery in 5 mile radius of Croydon.-.Send 
for particulars to Croydon an.1 District Electric Ser-
vice, 98. Cherry Orchard Road, East Croydon. [9198 

EXIDE 180 v. W.H. 5,000 M.A. size, in crates, 
.1s filled new; £5, lowest-Cole, 24, Mons Way, Bickley,lient. [9247 

6n-VOLT Exide Acctun.clator, about 3 weeks old ; 
If what offers?-0. Fletcher, 12, Bathurst Rd.. 

Ilford, Essex. [9222 

WET H.T. Replacements.-Sacs (capped or un-
"  capped), highest grade, No. 1 10d, per doz., 

%I.o. 2 1/9 per doz.-See below. 

71X08.-Rest quality (wired), No. 1 8d. per doz., 
1.1 No. 2 9d. per doz.; orders valued 5/. carriage 
said, otherwise 6d. for postage.-British Battery CA.. 
;.larendon Rd., Watford, Herts. [9284 

CHARGERS AND ELIMINATORS. 
rANTALUM and Lionium for A.C. Rectifiers; make 
a. up your own inexpensive chargers; blue prints for 
LT. and L.T. Lipnuim electrodes fitted with terminals. 
.4 amps. and 8-10 amps.-131ackwell's Metallurgical 
kirks, Ltd., Liverpool. [7423 

ilJNBAKEN II.T. and L.T. Chargers for A.C. and 
1 D.C., you may try 14 days.-Ardwick, Manches. 

and 39, Victoria St., London. 8.W.1. [0222 

-1 1.1h1INATOR Trouble f-Complete diagram, giving 1 
.3 lull details, values and prices of all components 
quired, sent on receipt of particulars of your re-
1yer and 1%d. stamp; power transformers, 50 ma., 
11 wave, any voltage, 25/-; 20-25 henry choke,. 
i/-; condensers with terminals, lmfd. 2/9, 2 3/9, 
mfd. 5/6; power transformers, all types; prices on 
Iplication.-Mannering Electric Co., 1, The Grove. 
ciders Green, •N.W.11. [9217 

T.T. Trickle Charger Parts.-Make your own and 
1 save charging costs! Transformer, 10/6; limiting 
visLanco, 100-1,200 ohms, 12/6; rheostat, 2/6; or 
mplete with valve holder, 2 cut-outs, mounting 
ard, etc., and diagrams with instructions, 30/-, post 
a); write for particulars; state mains voltage.-
aidwood, High St., Barnet. [9230 

.C.-D.C. Battery Charger, by France Mfg. Co., 
new, 220 volt A.C. to 6 volt D.C.. 6 amps. 

arging rate; sacrifice, £2.-11086, 51, Wilmslow Rd.. 
lkington, Manchester. [9246 

rARCONIPHONE D.C. H.T. Unit, as new, corn-
plete, 100-250 volt; 55/- or nearest offer.-

61:t., " Cants Muir," Berrow Rd., Burnham-on-Sea. 
[9244 

IRANSFORMERS, chokes, etc., guaranteed, wound 
to any specification; 'phone for quotation.-

'by (Wimbledon), Ltd., 72, Merton Rd.. Wimble 
i, S.W. Tel.: Wimbledon 2814. [8987 

ANNOY Eliminator for 200-volt A.C., 50 period, 
new; 82/5.-Hambly, 61, Avonmore Rd., West 

isington, W.14. 
[9265 

CABINETS. 
aBINETK-High class jobs turned out nt reason-
able prices; trade enquiries solicited. 

OVINO Coil Speakers-Get results with this, 
speaker by using s baffle cabinet specially de-

ed for your requirements.-F. W. Ramsey, 63, 
aesbury St, London, N.1. 'Phone: Clerkenwell 
I. 

[8318 
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"LAKER" 
STEEL MAST 
for 1 0/-

For this very small outlay 
you can instal an efficient 
and handsome LAKER 
STEEL MAST in pre-
ference to an untidy 
wooden pole. 
The mast is complete with 
all fittings as illustrated. 
There are no extras to buy 
nor holes to dig as the mast 
rests in a solid metal foot-
plate. 
LAKER Masts are 

made from best British 
Tubular Steel and they are 
a distinct ornament in 
your garden. They can be 
erected in a few minutes 
and occupy a small ground 
area. 
Always remember that an 
efficient aerial is the most 
important factor for good 
radio reception, so do not 
handicap your set by har-
nessing it to an inefficient 
aerial. All Broadcasting 
stations use steel masts 
because of their greater 
efficiency. 
Steel masts are 

protection 
against light- 1, a '- 
fling and reduce ;It. 
static and other t3" 
atmospheric disturbances. 
We manufacture several types of steel masts, 
which are sent out painted with rustproof paint, 
ready for erection, viz.: 

"Laker" Junior Masts, 
25 ft., 15/- ; 30 ft., 18/6 

(carriage 1/8 extra). 
"Laker" Popular Masts, 
20 ft., 10/-; 30 ft., 22/6 

(carriage la; extra). 

"Laker" Standard Masts (2- tubing), 
35 ft., 42/- ; 40 ft., 50/-

(carriage 31- extra). 
We use varying thicknesses of tubing according to 
height. The higher the mut, the thicker the tubing. 
Masts above 30 ft. require to be made from tubing at 
least 2 in. diameter. Tall masts vf thinner tubing 
are very difficult to raise and are unstable when 
erected. Before purchasing • 35 ft. or 40 ft. steel 
mast ask the manufacturen to tell you the diameter 
of the tubing. 
"LAker" Steel Masts have a reputation extending 
-ever several years, and we are supp liers to N.M. 
Government, The British Broadcasting Corporation, 
The Marconi Co., and to Colonist stations through-
out the Empire. ; 

Send your order to-day to 

- 7 

-7 

7a. 
10. 

-8 

• is 

JOHN & JAMES LAKER Co., Ltd„ 
ENGINEERS, KENT HOUSE RD., 

BECKENHAM, KENT. 
Manufacturers of Steel Masts and everything outdoor 
for wireless, such as Aerial Insulators, Shock Absorb-

Pulleys, Halyards, Earth Tubes. Lead-ins, Wire 
Strainers, Mast Bands, Cleats, Shackles, Hold-offs, 
etc. Write for list. 
Summer time is when you should overhaul your 
aerial equipment. You can erect a "Laker •• Steel 
Mast in an evening. Do not wait until the winter. 

ll'ar/d are 

ADVEMSEMENIS. 73 

Cabinets.-Contd. 
ri1GBYS Cabinets.-Table models in solid oak and 
A5  mahogany; from 11/6 to 71/, 
D I G BY 'S Cabinets, fitted with Radion or Resist» 

ebonite if required. DTOBY'S Cabinets.-Pedestal model, w ith separate 
battery compartment; from 56/. to £12. 

-n Milers Cabinets Made to Customers' own De-
signo. 

ll:BY'S Cabinets.-Write for new 16-page art 
catalogue.-F. Digby, 9, The Oval, Hackney Rd., 

1•:.2. 'Phone: Clissol1 5458. [0128 

RTCRAFT Radio Cabinets are Britain's Best' 
1 Value; satisfaction guaranteed. 
A RTCRAFT Cabinets, made in oak and mahogany; 
`a. from 8/- to dii• 

t RTCRAFT Cabinets can be made to customers' 
£1 special designs and sizes; estimates free. 
4.11TCRAFT Illustrated Catalogue, post free; write 

t ItTeRAFT Co,, 156. Cherry Orchard Rd., Croydon. 
-1 'Phone: 1981 Croydon (0040 

.1 11INET8.-Cnetom ers own ideas and deigns 
ried out in oak or mahogany, cabinets for sets 

moving coil, etc.; low prices and good werk.-H. Hall, 
Cabinet Works, Nevis:Mon St., 1ValsalL [MI 

QINIMONDS BROS.-Best quality cabinets to your 
KY own requirements: estimates free.-Shirelaud Rd. 
smethwick, fasvi 

rrHE Adams Baffle Cabinet is the only possible 
-1 cabinet for your moving coil speaker. 

1HE " Wireless World ' says:-A cabinet of unique 
design. It possesses all the merits of the open 

baffle board without being unsightly. . . . Can be 
used as an enclosed cabinet or open baffle. . . . 
THE Adams Patent Folding Sided Cabinet entirely 

obviates the distortion effects arising when the 
bark of the loud speaker opens into a restricted space. 
TILE Design is an entirely new departure, and is 
1  likely to te, 'nie Popular. 

W E shall be plelised to quote for special cabi nets 
for wireless or other purposes. 

SEND for Particulars of our Baffle Cabinet, or any 
other requirement, to F. Adams and Co., 66, 

Finsbury Pavement, E.C.2. [9286 

A m., Jacobean oak, 85/5; pedestal cabinet for 
Everyman Four, etc., sets, £3/10.-Rhind,21 

Ilighbury Quadrant, N.5. [927e 

COILS, TRANSFORMERS, ETC, 

EVERVNIAN Coils, Four. Three, " W.W." Five, 15/. 
each; or wound with D.C.C. wire instead uf 

Lftz, 10/-.-Jennens. 

2 H.F. Everyman, 3 with bases, 39/6; high wave, 
24/- 3.-Jennens. 

SELECTION Four, 2 with bases, 27/-; high wave, 
161- pair.-Jennens. 4 

T ITZ Wire (genuine). 27/42, 70 turns, 4/8.; tubes, 
Mikapac, 3in.x31,/,sin. 1/4, 3in.x4in. 1/6, 7in.x4in. 

2/...-Jennens. 
"LIVERYMAN Coil Ebonite Bases, 1/6 each; screens, 

4/-; spacers, grooved, with screws, aerial or anode, 
1:-.-Jennens Radio, 30, Chapel St., Birmingham. 

[0075 
B . and J.-All Wireless World - coils from stock. 

B and J.-Everyman Four coils; 301. pair. 

B and J.-Everyman Four., plug-in type, Ilea. 
ifs 36/6; 5X.K. 361.; bases. 3/6 pair; your coils con-
eerted for 7/6. 
•84 and J.-Everyman Four, ping in type on Skeleton 

formers, as described in " %Viceless World," May 
30th, page 578, complete set with bases; £414. 
B . and J.-Regional and Standard Four, 7718 set; 

Selection Four, 42/6 set; 211.F. Ever:man, bue-
yet. 

B and 3.-D.C. Mains Three, 72/- set ; A.C. valve • 
13 receiver, 25/. pair. 
pp. and J. Coils carry our Usual Money Back Gnats 

antee; see also displayed advertisement at bead 
vi Miscellaneous columns. 
B and J. WIRELESS (So., 2, Athelstane Mews 

London, N.4 Mountview 1695. • woad 
'MEW All-Wave POUT roils, complete set (4), with 
-LI bases; 65/-: guaranteed to specification; other 
¡pals for W.W. sets at moderate prioes.-Latigrieki .76, 
Victoria Grove, East End Park, Leeds. 19192 

p Transformerst-Complete eliminator dia,. 
1 gram, giving full details, values and prices of 
all componente required, sent on receipt of particulars 
of your receiver and HA. stamp; power transformers, 
30 ma., lull wave, 150 volts, 20/-; zo-25 henry chokes, 
25f-; condensers with terminals, 1 mid. 2/9, 2 3/9, 
4 mid. 5/6; power transformers, all types; prices on 
application.-Mannering Electric CO., 1, The Grove, 
Golders Green, N.W.11. [9218 

SUPER Seven Intermediates, each, 12/6, or com-
plete amplifier in copper box, as specified. 

E3/15; screeued grid I.F. amplifiers, 3 stage, 83/10; 
astonishing results.-Morley, 18. Orangemill Rd., Cat 
lord. [925a 

only ocrréted from firms we believe to be thoroughly reliable. 
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INSIST UPON SEEING AN 

EPOCH 
MOVING COIL SPEAKER 

ASSEMBLY 
BEFORE PURCHASING A KIT. 

The latest model is the last word in perfection. 

£301000 
ALMOST COMPLETELY ASSEMBLED 

(Final assembly is a simple half an hour's joW 

Send for leaflet explaining 
Points of Superiority 
over all other makes. 

— FROM ALL DEALERS AN!) FROM — 

EPOCH ELECTRICAL SOCIETY LTD., 
53, Gracechurch St., London, E.C.3, 

Coils, Transformers, Etc.—Contd. 

DERCL1F Coils for all " Wireless World " Receivers. 
dozens of types in regular production; any type 

quoted for. 
RERCLIF Coils for A.C. Valve Receiver, as specie 

fled, 26/- pair; interchangeable long and short 
wave, 73/3 set. 
DERCLIF Coils for D.C. Mains Three, as specified, 

interchangeable; 83 / 6 set. 

BERCL1F Cils for Super Seven, 3 L.F. transformers, 
complete, 50/-; copper box, 17;6. 

BERCLIF Coils for Everyman Four, still the stan-
dard of excellence; 33/- Pair-

ERCLIF Coils for Cascade 11.F. Amplifier; 10/. each.. 

BERC1.1F Cods for Screened Valve Everyntan; 33/- 
pais. 

BERCLIF Coils sor Standard Four; 77,9 set of 4 

B ERCLIF Coils for All-Wave Four; 42/6 pair. 

B F.RCLIF Coils for 2 11.F. Everyman; 79¡3 set of 6. 
BERCLIF Coils for Selection Four; 51/6 vet of 4. 

B ERCLLF Coils for all Modern Circuits. 

UERCLIF Coils for Unapproached Quality and 
Reputation 

DERCLIF Cons for all Special Purposes; above is 
only a selection, we quote LO your requirements. 

BEROLIF, the six year old trade mark of the 
makers of the best coils, the people who never let 

you down; send for our free lists before you decide, 
trade supplied anywhere.—Simmonds Bros.. Shireland 
Rd., Smethwick Tel.; Smethwick 751. [8870 

ERFECTA Products for Every Person, purse and 
purpose. 

-DERFECTA Coils, transformers, chokes and screens 
constructed to specification; quotation by return. 

PERFECTA Coils for New All Wave Four: short 
wave, with bases, 30/-; long wave, 23/, 

PERFECTA Coils for the Valve Crystal Receiver, 
27/6 pair; Cascade H.F. amplifier, 10/- each. 

PERFECTA Coils for the A.C. Receiver, 17/6 pair; 
screen box, 7/6; D.C. mains receiver, long or 

short wave, 16/6 each; 2 bases, 4/6; screen, 3/-. 
PERFECTA Coils for the Everyman Four or Three, 

25/- pair; Selection Four. short 24/-, long 16/-, 
bases 3/; Alternate Programme, 12/6. 
PERFECTA Cossor Melody Maker Coil, with ter-

mines, wound wills green silk wire on M.I.C. 
paxolin, the finest coil yet produced, 6/9 only; wound 
with 27/425 Litz, 11/6. 
PERFECTA Parts for the Constructor.—Litz 27/425 

Lewcos green ld. II.. 50 vds 11/6; Everyman 
spacers, 1/. doz.; M.I.C. paxolin, 3in.x4V2in. 1/6, 
3in. x it. 1 / 3, 7in. x 4in. 2 / 9; everything supplied 
for the constructor. 
PERFECTA Products are faultlessly constructed to 

specification for you by H. Harker and Sons, 
25, High St., Maidenhead. [9282 

The " Wireless World" says: 
nws hove fist other dry battery makers will follow Messrs. 

f,id and come out into the open with details of 
ebe average life which may be expected from their cells." 
—flee page 478. May 2nd issue. 

FACTS AND FIGURES. 
The ilgures shown 01 the table below in respect of a " Highs 
class Ordinary Battery" are as a matter of fact identical 
those which recently appeared in a Trade Organ, and from 
the figures Quoted it will be seen that 
RIPAIILTIPSELF-REGENERATIVE H.T. DRY BATTERIES 
have very nearly double the lite of an ordinary high-cless 

battery. 

nnuTlictiT :ITsdrhitartgi"  

Mandan' Capacity 
Discharged at 5 ma. 
DOOM Capacity 
Discharged at 10 ma. 
:cable Capacity 
Discharged at 1:r m.o. 

Standard .. BO v., 10/6 ; 99 v.. 1611. 
Double .. 50 s., 15/5 ; 90 v.. Set 
Treble .. 80 v., 19/5; 90 y., 29/6. 

RIPAULTS LEAD IN LIFE, EFFICIENCY AND VALUE. 
Write for " Life 'hart" and Right Choice" table MIT.0.) 
with full range in voltages and prices, also complete coPier 
of technical Press " teat " reports. 
Obtainable front all Dealers. If any dilieulty Decay «cite to 

Useful Life 
Ripaults' Any iligh-
rielf-Res elsas 

generative Ordinary 
Battery Battery 

550 hrs. 

475 bra  

500 hrs. 

320 hrs. 

260 hrs. 

240 Inv. 

Extra LiM 
Given by 
Ripault+' 
Battery 

PRO bra. 

215 bes.  

220 lira. 

7 1 - tad 
LC 

EKING 'S ROAD. • LONDON, N 

DYNAMOS, ETC. 

m-L Generator, output, II.T. 450.*. 150 ma., L.T. 
10v. 10 amps., direct coupled to 200v. A.C. motor 

on strong iron frame, complete with smoothing equip-
ment and automatic cut-out; cost £45 2 months ago, 
accept £30.—Moreton, 171, Gipsy Rd., W. Norwood, 
S.E.27. [9272 

LOUD•SPEAKEDS. 

GOODMNS Can Give Prompt Delivery rlf Moving 
 ACoil Units; the lowest prices consistent with 

highest possible grads workmanship; list MC3 on re-
quest.—Goodinaus, 27, Farringdon St., E.C.4 [0089 

BAKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil /speaker outfit. 

Irons £3/10.—See advert., page 15. [0144 

IF You are in London Call and See floodinans' 
Coil Drive and Reett Units before purduising else-

where.—Goodinans. 27, Farrinettou St., E.C.4 [0090 

AIR-CHROME Tyne Speaker Parts to Imild the 
speaker that has taken America by storm can 

be obtained from Components Production Co., Henley, 
Huddersfield. Send for list. [0130 

1DliARER'S SELHURST RADIO for Best Possible 
m; let, moving roil speaker outfits 

from £3/10.- See advert., page 15. [0145 

PEED Movernents.—Double acting reed movements 
Alb specially designed to operate cone and other large 
diaphragms extremely sensitive on small input, yet 
capable of enormous volume with sufficient input; 
will work up to a 311. cone with ease; no rattle or 
distortion; 27/6 each; lair allowance on Brown A 
earpieces, or Lissenolas and other units in part ex• 
change;' send stamp for illustrated lists of these and 
seamless eones.—Goodmans, 27, Farringdon St., E.C.4. 

AKER'S SELHURST RADIO for Best Po[rsib616 
e eResults; complete moving coil speaker outfit , 

from £3/10.—See advert., page 15. [0147 

C011. Drive Units from Stock; the usual high 
standard of workmanship associated with the 

name of Goodinans, 27, Farringdon St., E.C.4. [0091 

THE lurtv 1 
ALL-WAVI • 

The exceptionr;e4Pct , 

BERCLIF STAN DAR Q04 
40,0  

following their use and specification for this wonQs..° 
new receiver, is being met by greatly incree. 
production. Meanwhile please order as early as possible 
to assist us in maintaining good service. Thank you. 

TRADE SUPPLIED. QUICK DELIVERY. 

BERCLIF STANDARD COILS at 779 the set. 
(As specified for the NEW ALL-WAVE FOUR.) 

BERCLIF COILS FOR ALL "WIRELESS 
WORLD" RECEIVERS. First in the field: first in 
quality; first in results. Lists post free. See " small " 
advertisements weekly for details and new coils. 

SIMMONDS SHIRELAND ROAD, 
BROS., SMETHWICK, Staffs. 

••• •••••••••••• ...... •••• ...... •••••••• ....... 
•• 

Sold within 
an Hour! 

"The FERRANTI was 
sold within an hour of the 
publishing of the paper, 
and I have had to refuse 
several offers since. This 
speaks worlds for 'The 
Wireless World." 

D. H. TETLEY. 

2, Palace Gate. 

Kensington, W.8. 

Later: 
"1 have had most satis-
factory results every time 
I have used your paper 
for advertisements." 
w.w.69 

Mention of " The Wireless World," when Writing to advertisers, will ensure prompt attention. A42 
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Loucl•apeakers.-C,ontd. 

B AKER'S SELHURST RADIO for Best Possible 
Remits; compfete moving coil speaker cutlets 

11 ,002 £3/ 11.11.-43ess auvert., page 15. [0101 

W OOD Horns for Every Gramophone Unit ; wood 
horns fitted to goose necks, etc.; Illustrated list. 

-Maddison, 1, Chapel St.. Marylebone lid.. N.W.1. 
[8557 

AIR-CHROME Type Loud Speaker Parts, na de-
-A scribed in the June 6th issue of this paper, can 
le obtained from Components Production Co., Henley, 
Iludderefield. Send for list [0129 

RAKERS SELHURST RADIO for Best Possible 
AP Results; complete .moving coil speaker outfits 
hem £3/10.-See advert.. page 15. [0102 

ryllIE New Goodman Junior Reed Movement; 14/6; 
-8. the finest unit, at anywhere near the price, for 
:hiving cone and other large disc type speakers; this 
unit should not be conf used with converted earpieces 
w gramophone attachments' second only in efficiency 
inci performance to our double acting reed movement; 
'ull description in our illustrated lists, free on re-
mest.-Goodmans, 27, Farringdon St., E.C.4. [0092 

RAKER'S SELHURST RADIO for Best Possible 
1--•Rs suits; complete moving coil speaker outnte 
rom £3/10.-See advert., pago 15. [0103 

A IR-CHROME Type Loud Speakers Give Wonderful 
CM. Results, • and, with the assistance of a screw. 
river and hammer, can be easily built from parts 
upplieil by Components Production Co.. Henley, Hutt-
lersfield. Send for list. [0151 

pq AKER'S SELIIICRST RADIO for Best Possible 
L. Results; complete moving coil speaker outfits 
'om £3/10.-See advert., page 15. [0104 

j(WING Coil Loud Speaker Parts of Quality arc 
Xmade and fully guaranteed by Components Pro. 
nction Cu., Henley, Iludelerefield.• Send for lists. 

10149 pleAKER Moving Coil Loud-speaker, 230 velt mains, 
Li' Perfect condition; what, offers:,-O. Fletcher, 12, 
athurst Rd., Ilford, Essex. [9221 

AKER'S SELHURST RADIO for Best Possible 
Result's; complete moving coil speaker outfits 

ont £3/10.-See advert., page 15. [0105 

1ELESTION (1927j. £5/10 model, in perfect con-
dition; £3.-Langley, 99, Douglas Rd., Toi. 

arth, Surbiton. [9235 

`I.A.V. Horn Speaker; cost £5, accept 351-; money 
returned il dissatisfied.-Watson, 24, Harvard 
Gunnersbury, W.4. [9234 

AKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker outflte 
£3/10.-See advert., page 15. (0106 

jIPOCII MOVING COIL PARTS. 

VHOI.ESAI.E Only. 

WHOLESALE Only. 

WHOLESALE Only. 

[THOLESALE Only.-Trade enquiries for Epoch 
V moving coil parts must be addressed to Epoch 
dio Manufacturing Co., 53, Gracechurch St., E.C.3 
oom 10). [9288 

>AKER'S SELIIIIRST RADIO for Best Possible 
e Results; complete moving coil speaker outfits 
in £3/10.-See advert., page 15. [0107 

TESTERN ELECTRIC Kone (Ethocone), as 
brand new. £2/17/6; pot magnet, 5in. diameter; 

in. Pole. Visin. gap, 15/-, or wound 4v. 1%-anti,., 
ing 1,650-amp. turns, 35/e-Beesley, Moorgate 
•k, Retfortl, Notts. [9228 

AKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker 00 ,1, , 

n £3/10.-See advert., page 15. [0108 

DWERFUL Magnets for Moving Coll Loud 
Speakers, 51/4in. x 37/xi and 5;"•,,in.x 3,4in., 2/ 

1, post free; lots of 12, 2/- earls. carriage forward. 
. J. Shaw, Auctioneer, 129, Newington Causeway. 
.1. [9227 

AKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker outfits 
£3/10.-See advert., page 15. [0110 

"ESTERN ELECTRIC Ken% with transformer, 
£3/10 Amplion Cone A.C.3, £2/5; G.E.C., cabi-

type. £1/10.-Box 7037, c/o The Wireless World. 
(9224 

)RTEXION Moving Coil Speaker Parts, any voit 
age, pots supplied, wound or unwound, guaran. 

.-Kirby (Wimbledon). Ltd. 72. Merton Rd. 
ibledon, S.W Tel.: Wimbledon 2814. (8986 

%JEER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker outfits 
£3/10.-See advert., page 15. (0136 

3VINO Coil Loud-speaker.-We manufacture the 
complete assembly for the Haynes Moving Coil 

ter, including high or low resistance moving coil, 
tied on Bristol board cone, together with ply-
rings and cradle, for 6 volts 1 amp., £415; 6 
% amp., £4110; for 200-250-volt mains, £4/15; 
be assembled in a few minutes, end will give 
volume on one L.F. stage; call and hear one.-

title Development Co.. 51. Finbergate. Preston 
1564. [0120 

43 Advertisements for " The Wireless World " 

"OF PROVED 
EFFICIENCY" 
MOVING-COIL 
LOUDSPEAKERS 

Permanent 
Magnet Models. 

Require no 
accumulator. 

£6 - 5 - 
WRITE FOR 
NEW LISTS. 

Electro 
Magnet 
Models 

to suit Re-
quirements. 

£3-10-0 
and 

£4 - 7 - 
The Wireless Press and 
Public agree that com-
ponents manufactured by 

BAKER'S 
" SELH UR S T " 

RADIO 
GIVE THE BEST 

POSSIBLE RESULTS. 

SERVICE Immediate e y. 

QUALITY Acknowledged to be 
the best obtainable. 

If you require advice, write to the Query 
Department 

BAKER'S " SELHURST " RADIO 
Office: 89, Selhurst Rd., S. Norwood, S.E.25. 
Works (always open): 
42, Cherry Orchard Rd., E. Croydon Station. 

(20 minutes non-step frs. Victoria. or London Bridge) 

Telephone: - - - - CROYDON '618. 

,All parts can be obtained on 
Deferred Terms from the London 
Radio Supply Co., 11, Oat Lane, E.C. 

INSIST ON GENUINE PARTS 
MADE BY BAKER'S "SELHURST" 

RADIO. 

Loud.apeakers.-C.ontd. 
IQ AKER'S SELHURST RADIO for Best Possible 
-1-0 Results; complete, moving coil speaker outfits 
from £3/10.-See advert., page 15. [0111 
EPOCH MOVING COIL PARTS are now obtainable' 

from stock; no more waiting. 
17POCH MOVING COIL PARTS are Guaranteed 

without exception to be the finest mechanically 
and the most efficient electrically. 
-1-:u POCEI MOVING COIL PARTS are Guaranteed 

to Give the Finest Performance yet possible on 
any speaker. 

Epm' MOVING COIL PARTS are Instruments of 
Precision; every part interchangeable. EPOCH MOVING COIL PARTS are the M ost 
Beautifully Finished. 

E POCH MOVING COIL PARTS are Made to à 
Reputation, not t., a price. 

EPOCH MOVING COIL PARTS are Sold ems on 
Approval; buyer is sole judge. 

EPOCH MOVING COIL PARTS.-Money retunded 
Within 10 days if purchaser is not highly de-

lighted. 

EPOCH MOVING COIL PARTS.-Examine every 
make, but compare with an Epoch before parting 

with money. 
El'OCH MOVING COIL PARTS.-Windinge for 

every requirement, but one model only-the best. 

"Lv POCK MOVING COIL PARTS.-One prfce only-a 
reasonable price; £3/10; accumulator type. 

VPOCII MOVING COIL.-Have you seen the wonder-
-8:4 ful Epoch Moving Coil/ Made for Epoch and 
every other make of speaker; all resistances; 5/- and 

TePOCH MOVING COIL.-Try an Epoch Moving Coil 
.1.11 in your existing sleeker; you will be astonished 
at the improvements. 

'LIPOCH ELECTRICAL SOCIETY, Ltd., 53, Grace-
church St., E.C.3. Royal 8570. [9287 

BAKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker outfits 

from £3/10.--See advert., page 15. [0140 

SUPERLATIVE-Noth:ng less !-Performance is 
the true test of perfection, a Webson loud speaker 

gives perfect performance. 

S UPERIORITY.-36 years of specialised experience 
in the manufacture of high grade instruments 

stand behind the engineers who designed, developed. 
and produced Webson nmving coil loud speaker parts. 

W ESSON Parts are Manufactured Only by Star 
Engineering, the first firm to manufacture mov-

ing coil loud speaker parts for the home constructor; 
use only Webston parts and avoid disappoiutment. 

STAR ENGINEERING, Didsbury, Manchester.- 
'Phone: Dielsbury 1785. Send for lists. [9283 

RAKER'S SELHURST RADIO for Best Possible 
-a•-• Results; complete moving coil speaker outfits 
from £3/10.-See advert., page 15. [0141 

RICE-KELLOG Coil Driven Loud Speaker, £9 '10 
model, working off 6-volt accumulator. unused, 

ewner purchasing main's voltage type; will accept 
17/7.-19, Bernard Gardens, Wimbledon, London, 
S.W.19. [9278 

BAKER'S SELHURST RADIO for Best Possible 
Results; complete moving coil speaker outfits 

front £3/10.--See advert., page 15. [0142 

T AKEN for Debt, 1 220-volt and 1 6-volt moving 
coil speakers, by W. M. C. Co., Birmingham. 

guaranteed new and mimed; £4 each.-Bramhall, 53, 
Branston St., Birmingham. [9277 

AKER'S SELHURST RADIO for Best Possible 
Results; romplete moving coil speaker outfits 

from £3/10.-See advert., page 15. [0164 

-MOVING Coil Loud Speaker, 230v., perfect; £4110. 
-29, Railway St., York. [9274 

CELESTION, as new, perfect, mahegany finish, cost 
£7/10, demonstration by appointment; accept 

£5.-Matthews, 208, Castellani Mansions, W.9. [9271 

BAKER'S SELHURST RADIO for Beet Possible 
Results; complete moving coil speaker outfits 

from £3/10.-See advert., page 15. [0186 

rr HE Cheapest Moving Coil Speakers, unassembled 
M.C.26 £2/18/6; 111.0.16. £3/8/6; M.C.2 mains, 

£31716; M.C.1 mains. £3 18/6; assembled and tested, 
£3/12/6, £4/2/6, £412, £4/12/6; finished diaphragm. 
2/11; diaphragm on surround, 5/6; diaphragm on 
surround and moving coil, 14/6; diaphragm surround 
moving coil on plywood ring, tested and guaranteed, 
16/6; magnet pot and lid, machined, 16/6; aluminium 
frame, machined, 14 6.-A ppleby'e, Electrical and 
itadio Engineers, Nursery Rd., llockley, Birmingham. 

[9268 • BAKER'S SELIIURST RADIO for Best Possible 
Results; complete moving coil speaker outfits 

from £3/10.-See advert.. page 15. [0166 

MAGNAVOX 1117K. also Amplion senior gramophone 
IAA allas-binent attached, scientific horn, ran be heaid 
working any time; offers.-69, Allen Rd., Beckenham. 

[9260 
are only accepted from firms we believe to be thoroughly reliable 
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THE WORLD'S FINEST 
MOVING COIL SPEAKER 
DEVELOPED TO PERFECTION and used for 
DEMONSTRATION purposes at the BRITISH 
INDUSTRIES FAIR by the M-L Magneto Co. 

6 Volt Winding 
Complete Kit 

£6-15-0 

110-220 Volts 
Complete Kit 

£7-0-0 
"0".neliniing Battle Board. 

Far in Advance 
of all other 
Speakers 

Precision 
Construction 
Perfect Finish 

Let as send you particulars. Please slate souses or 
seill advise you. 

THE NEW ERA WIRELESS&ELECTRICAL CO. 
ilisperimental Station STD.) 

Sole Aeents for st-t, magneto co.'s Anode Converter 
Birmingham Area. 

Hohmoor Road, Small Heath, di 2, Turner Bt., Sparkbrook, 
BIRMINGHAM. Tel : Vle. 744. 

Maport. Agents Ptiesiley di Ford, Carea nine, 131-122,1ING HA NI 

SPECIFIED 
IN THE COSSOR 
SCREENED GRID 

H.F. UNIT 
FARADEX uza 
RESISTOR 6, 15, 30 ohms 
High quality finish, all metal parts nick.,! 
plated wire wound on hard fibre strip. 
rerminal Connections. Price I/. cacti. 

Postage 3.d. 

ROOKE BROS. LTD., 
55, Cardington Street, London, N.W.I. 

VALVES. 
rrWO Unused Annoy Products. 4-electrode valves: 

20/-.—}lepworth, Moorings, Dovercourt. [9248 

L.8.5 A' practically new, in use fortnight only 17/6. 
—Hooke, Innisfallen, Harefleld Rd., Sunbury-on-

Thames. 'Phone; 268. [9285 

COMPONENTS ETC., FOR SALE. 

BELLING-LEE Panel Fittings are designed to give 
an expert finish to ally home-constructed set; 

catalogue post free.—Belling and Lee, Ltd.. Queeusway 
Works, Ponders End. Middlesex. [0018 

BAKER'S SELIIURST RADIO Sel eco Moving Coil is 
the Best Yet Made. For best possible results 

purchase parts manufactured by Baker's Selhurst 
Itadio.—Sce advertisement, page 15. [0174 

LAKER 30ft. Handsome Steel Mast; 22/6.— See 
descriptive advertisement, page 13. Easily 

erected. [0037 

-r, VERYMAN Four Coils, complete with base; aerial. 
LA 15/-; transformers, 15/-; 28/s set.—Below. 
e)II.F. Everyman Four Coils: B.B.C., set of three, 

36/9; 5XX, set of three, 24/-; set of three 
Inanes, 3/9; copper screening boxes, highly polished, 
30/..--Below. 
ClOSSOR Melody Maker Coils, 7/6 each: all above ex• 

stork.—Obtainable all dealers or Stone Manufac-
turing Co., 108-9. Great Saffron Hill. London, EIC0.016.8 

BAKER'S SELIIURST RADIO Seleco Moving Coil is 
the Best Yet Made. For best possible results 

purchase parts manufactured by Baker's Sit% 
Itedio.—See advertisement, page 15. 

BEFORF. Erecting Your Aerial ask your dealer for 
pamphlet of Laker special outdcor accessories. 

See advertisement page 13. (0165 

COTT SESSIONS and Co (See under Miscellaneous 
and Repairs).—Any Britislà set or component sent 

leturst. c.o.d.—IIalliwick Parade, Buswell Hill, N.10. 
[8433 

AS Tour ;Buelawlegrnafluierd13,,,at l tliiti3 A,tti.mlcrophonic Valve 

it.. Gothic Elect deal Supplie, Ltd.. 5-9. Severn 
at.. Birmingham. [8740 

B
AKER'S SELIIURST RADIO Seleco Moving Coil Is 
the Best Yet Made. For best possible results 

purchase parts manufactured by Baker's Set burst 
Radio.—See advertisement, page 15 [0176 
'WSW Government Surplus Voltmeters, 0-40v., 
11 tinnin' coil, li‘eritt Edgceoulhe,' 8.6. 80/---
Borne, emits:elm, St Th(111111J'd St.. l'olt.mouth. 

[9079 

T AKER 30ft. Handsome Steel Mast: 22/6.— See 
AA descriptive advertisement, page 13. Easily 
erected. [0046 

IMPORTANT Notiee to Builders of Melody Maker, 
Mollard Master Three. Radiant) Three, etc.. sets. 

We have a really new Hi,. lanel to add in front of 
your set that will bring distant stations at tremendous 
strength without forcing reaction; stops interfering 
with neighbours, more selectivity, makes many a set 
into a 30 station getter, no coils to change, switches 
over to long wavelength by simple push-pull switch, 
does not alter existing set, which can be used as be-
hoe; send p.o. for 2/- for complete instructions how to 
build; complete kite of parts all ready drilled and 
ready for assembly, 30/- (kit sent c.o.d. on receipt of 
postcard); hundreds of testimonials.—Liverpool Radio 
Supplies. Unifiex Works. Myrtle St.. Liverpool. [9027 

R AKERS SELIIURST RADIO Sofoco Moving Coil is 
the Best Yet Made. For best possible results 

1,..rcliase parts manufact ured by Baker's Benin rst 
li.,dio.—See advertisement, page 15 [0177 

BURNPEPT New Goods (deleted from catalogue) : 
Micrometer crystal detectors, 1/6; hot wire 

ammeters, 0-1.5 amps., 8/11; super vernier dials, 
tatio 7 to 1, 4/11; geared 2-way and 3-way coil 
holders, 4/11; Burndept telephone transformers, 5/11; 
Iturndept rheostats, 1.4 ohms., for 1 to 3 valves, 1/3: 
low loss .0002 anode condensers, 2/11 each; dual ditto, 

11.; concert coils (set of four), 5/6; short, wave 
-tin (set of four), 5/6; separate coils: SI, 9d.; 3.2, 
I ; S.3, 1/6; sizes 300, 400, 500, 2:6; postage paid 
,, I1 5/. orders.—Rodwell, 14, Railway Approach, Lon-
don Bridge. a [0208 

-"IMPORT: Erecting Your Aclial ask your dealer for 
_La pamphlet of Laker Cirial otilduor accessories. 
Soo advertisement page 13. [0156 

BAKER'S SELHURST RADIO Supply the Most 
Efficient Parts for Moving Coil Loud-speakers at 

Reasotiable Prices. Call at our works at Croydon. 
See our advertisement, page 15. [0133 
fltFFERS Wanted for the following apparatus, con-

dition as new:— 
TRANSFER by Foster 200v. 50 cycles 600 watts, 

full wave rectification at 500, 750, 1,000, 1,500; 
transformer, 200v. 60 cycles 120 watts, 6, 8, 10, 12 
volts, 3,000v. A.O. insulation; 1 Amnad 8 tube and 
socket; 2 Osram U6 rectifiers, companion D.E.T.1; 1 
Western Electric 211D 60-watt valve; 1 Olt short 
wave wavemeter, less box; 2 2 mid. 2,000 volts con-
densers, T.C.C.; 4 1 mfd. 2,000 volts condensers, 
French Dubilier; 1 .005 1,000 volts condenser, Dubiller 
31/2  amps. R.F. 10-metre; 1 Igranie transmitting var!. 
able .0002 mill.; 2 Weston surface pattern Bakelite 
milliameters, 300 ma., 100 ma.; 1 Sterling micro-
, phone nod transformer; 2 (»Mill L.S.5 B valves.— 
' A. E. Walker. Glen Born, Ashleigh Rd., Leicester. 

[9238 

Cheaper than a f 
dry battery • 

rf1 A .SS A.C. MAINS 

H. T. SUPPLY UNIT 
Costs less than a large capacity are 
battery. 
THINK OF IT—ONE SMALL 

OUTLAY—THAT'S ALL. 
No valve, No trouble. No ex-
pensive replacementa. 
Components also 4 7/6 
.upplied from 

Send far! sill details 
Talsemere Manubicturing Co. 
Talsemere R41.. West Norwood, 52.27 

'Phone. :Streatham 6731. 

Mention of 

The World's Finest H.F. Choke 
Specially recommended for 
all receivers with 2 or more 
stages of H.F. because the 
Climax binocular method 
of winding gives no field 
effects. 
1 he only effective H.F. 
Choke for both long and 
short wave work. 
Hi gh self inductance. 
Low self capacity. 
One hole fixing. 
Ideal as anode or reaction 
choke in any circuit. 

From all dealers. 

Traders Catalogue. 
Cabinets, Ebonite,Components, Speakers. 
Keen prices, quick service. Send for illustrated list 
Bona—Fide Traders only. Dept. W.W. 

Perseus Radio, Burton-on-Trent. 

THE STORAN AERIAL TUNER for your 

MULLARD MASTER 3! ros, 
2501600-1000,2500 METRE. 

‘Vithout changing Coils—just push a Switch 7/1 
to change over to 5XX. No alteration to 
your present set. FREE. 

Trade Invited. Send for Lists. 
STOREY BROS. & CO., CHURCH STREET, RUMOR 

The little cells that satisfy. 
Eton Primary KT. Battery. Pl. Porous Pot 
Cells. SI and S2 Sac Cells. All complete. 

I-cell 6-cell 12-cell 30-cell 
Pl 6Id. •. 33 •. 59 •. 14 • 
SI 6d. 3 - 5.3 12 - 
S2 ed.. 26 310 • 9 6 

Send lid, stamp for booklet giving full 
particulars to:— 

• THE ETON GLASS BATTERY CO. 3 
46 St. Mary's Road, LETTON, E.10. 

—  

r REPAIRS '1 
Any make of L.F. Transformer; Loudspeaker 
or licarlphoncs repaired and dispatched within 
48 HOURS--TWELVE MONTHS . GUARANTEE 
until cacti repair. Post free. 

'terms to Trade. 

TRANSFORMER REPAIR CO.. 
Dept. \V. h. 214, High Street, Colliers Wood, London. S.W.194 

jRELES he WIRELESS ENGINE!! 

Alonth.y 

2s. 6d. 
net. 

The Wireless World," when writing to advertisers, will ensure prompt attention. *44 



JUT Y 4Tfi, 1928. 

"ZAMPA" 

Moving 
Coil 

LOUD SPEAKER 
The " Zampa " is an entirely British Instru-
ment, scientifically and soundly constructed, 
mequalled in its quality of reproduction. 
lost economical to use as it only consumes 
5 amp. at 6 volts. The Moving Coil is 
wound to 1,500 ohms. Overall measurements 
ire: Height or, Width 8, Depth 9°. 

temember the "Zampa" is a complete 
tssembled unit. It gives absolutely natural, 
lean and crisp reproduction and yet is sold 
.t the following low prices: 

To work off 6-volt accumulator or 
Trickle Charger from A.C. Mains £6 10 0 
To work off D.C. Mains - - - V 0 0 

Obtainable through all Dealers. 

If any difEctiity locally, write to Sole Manufacturers: 

WC WIRELESS CO., 
Vhite Horse Place, Market Street, 

WELLINGBOROUGH. 
London rade Sales Office: 

5.?, Craven House, Kingsway, W.C.2. 

376 
wttil circuit diagram. 

Popplled with lermi nee 

on receipt, output eida 

or rite. loose wirer and 
nere, oeketed platform 

ready to mount and reins 

op. Stale trellage aede n 
ordering. 

D.F.M. RADIO, 14, 
now, 

Ite 
.01111ELODY 

motile s 

SCREENED 

A.C. MAINS 
TRANSFORMER 

for making your own Full Was., 
Eliminator, with ertra L.T. 
winding for heating A.C. re-
ceiving valva such as Caemos 
A.C. 

Standard Input 200-220, and 
230-240 v., 40-100 cycle, Recti-
fied A.C. output ming U3 valve 
1O m., St 100v. approx. Rea. 

III. output 15v. 2 amps. L.T. 
A.C. for A.C. receiving valve% 
b amps. 4v. 

Lacy Rd., Putney, S.W.15 
Putney 4700. 

SETs Wi 
COILS FOR EVEFtlf SET. 

Wound with Litz mire, xactly to •=pecieerition. 
tented and Cuanintood. lligic4 Selectivity. 
Everyman 4. per pal, (including Hamea). 30f All Wave 4 

fitting),(Palr) Sam. 2 a ea. Regionals, includin; BARI. A, net 23 17 0. Bullard 3, (an verted to Short Wave, 7'. 

ItoceptIon, Short, Wave, ef.. Melody Baker, 0'; 
Is, st.. intern. 1/4. ('hoke,. or 100. 1000, 6000 nirtrcn. 4 13: 

Desire, mrlto for term+. 

Lawrence & Hull, 
29, Park HouseStreet, 
Camberwell, S.E.5. 

Full Lists free by return post. 

Advertisements for " 

THE WIRELESS WORLD 

Components, Etc., for Sale.—Contd. 
L AKER 30ft, Handsome Steel Mast : 22/6.—See 

descriptive advertisement, page 13. Easil erected. y [0047 

.0191AKER'S SELHURST RADIO Select) Moving Coll Is 
the Best Yet Made. For best possible moults 

purchase parts manufactured by Baker's Selhurst 
Radio.—See advertisement page 15. . [0178 

Ecost:nut:in-on good material—by 'part exchange, 

is so good. 

TV) What You Will, how you will, the meutnomical way of buying is part exchange. ec 

APPLEBYS.—Part exchange. 

J3 EAT It! You Cannot beat it; you obtain ¡nut of 
what you want for something you do not and 

when the deal is over—it is over; it is not like the 
proverbial bad penny. 
T HE Best in this Time—new. 

I F You are not yet a Regular Customer, try part 
-a. exchange for your next set, loud speaker, or 
components; you will save money I There is no need 
to repeat this to your friends; they know I And there 
are many hundreds of them. 
IT Will Satisfy You, too. 

VOU are Safe with it at Appleby's. the Senior 
Service. 

You are not Aware of Our ystem, here is a 
brief outline; simple, straightforward, fair. 

WE Supply all the Leading Lines of Radio Appara-
tus at Current, List Prices, and make no car-

riage charge; except on accumulators and batteries, 
and exceptionally bulky articles. 
TN l'art Exchange we w ill take any Component or 
-I. Loud Speaker, for which you have no further use. 
Pro Make Fair Offers we must see the Material—must 

—as it is essential, co send your gear to us to 
value; in the unlikely event of no agreement being 
reached we will return your material carriage paid; 
you need entertain little fear, for our returns in this 
respect are under one per cent., mostly due to a dis-
regard of the following terme, which are absolutely 
essential to lair offer. 

Cannot Accept in Part Exchange Old Bright 
Tv Emitter Valves, burnt-out valves. transformers 

etc., for economical reasons, and to allow fair o ffer , 
we cannot execute part exchange orders of less than 
10/. nett cash value; also any offer made is as allow-
ance from an order of not less than twice the allow-
ance—but it is fair. 
SO Send Your Parcel Along, please pack well to 

avoid breakage, including in it a list of contents, 
and a list of new requirements; we will do our best 
to give you satisfaction. 

A PPLEBY'S, specialists in and originators of. square 
-cm. deal part exchange by mail.—Applebys, The 
Croft. Willesden, London, N.W.10. [9231 

B AKER'S SELHURST RADIO Seleeo Moving Coil is 
the Best Yet Made. For best possible results 

ureliabe parts manufactured by Baker'. Sellitirst 
badio.—See advertisement, page 15. 

BEFORE Erecting Your Aerial ask your dealer for   pamphlet of Laker special outdcor accessories. 

See advertisement page 13. [0157 

VXPERIMENTER has for Disposal 2 Magnavox 
-u4 Moving Coil Loud Speakers, type R4, £5 each: 
4 Tannic pick-upe, £1 each; 6 P.M.255 valves (na-
med.), 12/- each; 6 P.M.5B valves, 5/- each; 6 
P.M.1 11.11'. valves, 5/- each' 1 6-valve Neutrodyne, 
totally shielded single control. American make, coat 
£45, sell £15.—Box 7089, c/o The Wireless World. 

AKER 8 SELHURST RADIO Salem Moving Co[9i215is5 .£.0  the Best Yet Made. For best possible results 
purchase parts manufactured by Baker's fislhorst 
Radio.--See advertisement page 15. [0180 

A MATEUR'S Surplus.—Celestion 012 speaker, oak, 
centre tapped for push-pull, handles tremendous 

volume, new Xmas, £5; Liasen pick-up and adapter, 
nearly new, 10/-; B12 B.T..II. (Panatrope) valve, 
scarcely used, -£1; P.M.256, 10/-; A.F.3 transformer, 
12/6; Marconi Ideal 6 to 1, 12/6; set short wave 
Igranic coils, 6, 9, 12 tu,rns, 5/- (as new); deposit 
system willingly, or c.o.d.—Lane, Hippodrome, Shildon, Durham. 

[9252 
°MICHAEL Supersonic Unit with B.B.C. and 
5XX Oscillators; best offer.—Box 7057, c/o The 

Mess World. [9240 
L AKER 30ft. Handsome Steel Mast; 22/6.—See 

descriptive advert isement, page 13. Easily 
erected. 

[0061 
BAKER'S SELHITRST RADIO Selects Moving Coll is 

the Best Yet Made. For best possible results 
purchase parts manufactured by Baker's Selhurst 
Radio.—See advertisement, page 15. [0181 

-VIT Your New Panel with a Pair of our Cast Alit. 
minium adjustable inclined angle brackets, they 

can be used in the normal way as right angle 
brackets, but if you want to make a set with a slop-
ing panel you can at once lock your brackets at ally 
desired angle; they are fully described on pago 7 of 
our catalogue (free on request), and cost 2/3 per pair. 
—A. F. Bulgin and Co., 9-11, Cursitor St., London, 
E.C.4. 

9 
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A J)VERTISENIENTS. 

COMPONENTf 

Valuable Assets 
to your own Set. 
No components a..e more accu-
rate and reliable and more 
moderately priced than "' 
They are guaranteed against 
defect and show an unvarying 
standard of quality. Refuse 
substitutes—if your local dealer 
does not stock "Utility" you 
may have a Catalogue by return 
post. 

"Utility W.181 

MICRO-DIAL 
This new Micro-Dial is mechanically similar 
to our plain model (W.17o) but is equipped 
with aluminium dial and hair-line eursor 
which simplifies reading in either a clockwise 
or anti-clockwise direction (the latter is a 
necessity when the dial is used with S.L.F. 
Condensers), Price 7/6. 

"Utility" 
LOGARITHMIC 
CONDENSERS 
uy providing very light thimble insulators 
with walls only 1/and inch thick we have 
minimised the solid dielectric of this 
condenser. Its action is perfectly rigid 
and smooth--it has a ball-bearing spindle 
arid is one hole fixing. Can be supplied 
with either Brass or Aluminium Vanes hi 
three capacities, with or without Vernier, 
at prices from 7/6 up. 

"Utility" Components also include 
No-Capacity Change-over Switches, 
Low Loss Condensers, Neutrodyne 
Condensers, etc. 

WILKINS &WRIGHT LT° 
HOLYHEAD R. Slide—  BIRMINGHAM El 
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11'6Dow 

"SECURITE" 
Insulated Connecting Wire 

I. Perfectly simple to use 
and gives 

Simply • Perfect results. 

7ci. per 10 ft. Coil .. i.. SWG. 
9ca• es 16 SWG. 

Made In E distinctive bright colours. 
aritish Mode throughout. 

No more untidy joints. 
Easily bared with a ken for soldering, 

leaving no ragged edges. 
Flame, oil, and acid proof. 
Stocked by all good dealers. 

See r,port is" Wirele« World" terse May :SW.. 

Manufactured by 
BRASSE Ltd., Manor Wks., High St., Homey, 5.8 

You simply must call at 

ELECTRADIX 
HOUSE 

for bargains in everything Radio-
Electrical and fine apparatus. 

ELECkRADIX RADIOS, 
216, Upper 1 homes Street, E.C.4. 

Telephone: City 0111. 

"IN DISPENSO 
CHARGER IMPROVED 

1 8 8 8 
MODEL 

!! 

(WITS POLARITY INDICATOR) 
l'ar charging High and Low Tension 

Accumulators front 
DIRECT CURRENT MAINS. 
Thousands in use giving every 

satisfaction. 

From all first-class Radio Stores. 
Price complete 6/m each. 

Partieulm of full rases of 
ClIARGERS for sae ois A.C. sod 

D.C. Mains on reqseat. 

"moo 103 el° sua 

EASY PAYMENTS 
BAKER'S MOVING 

COIL SPEAKER PARTS. 
New Permanent Magnet TYPO. 
(Cash ES 5 0.) Delivered for 
WS and xi monthly payments. 

Elect» Magnet Type. 
(Cash £4 7 8.) Delivered for 
8/- and r; monthly payments. 
All wireless seta accessories and 
components on 10% and 11 monthly 
payments. No references required. 
Prompt service. 
Send for requirements to? 

LONDON RADIO 
SUPPLY CO., 

11, Oat Lane, London, E 
Telephone : City 1977. 

Components, Etc., lot Sale. -Contd. 

AMATEUR, giving up, has components for sale, 
enough for 4-5-valve set, first class condli1i2o3o9, 

including Llenen pick-up; £7.-Box 7056, c/o The 
Wircfess World. 9 

BAKER'S SEJ.IMRST RADIO Seleco Moving Coll is 
the Best Yet. Made. For best possible results 

purchase part s miter I o nol ht Bakers Sent.,s, 
Itailio.-See advertisement, peg, 15. 

WIRELESS Soldereups (patented, tee "The NIlire': 
TY less World" Review, page 670, June 20th issue). 
a perfect join assured; 1/6 dozen, post 2d.-F W. 
Lomb, 28, Wilson st., Moukwearmouth, 1Sundcriand. 

HATEUR'S Surplus.-Junior Me. loud spe(aker,9229   6-volt, 47/6; chi ke-filter unit, 1216; Pete-Scott 

binocular coil and base, 8/-•, 8.8. II.F. transformer 
base and copper screen, 10/-; Igranic Lie. trans-
former, 3 to 1, 10/-; Mallard 100,000 resistance and 
base, 4/6; Neat. condensers, atm., 3/-; Polar, 2/-; 
Form° .0003 S.L.F., 4/-; 2 Burndept vernier dials, 
3/- each; Dubilier .002, 1/-; 2 .015,. 1/6 each; T.C.F. 
.5, 2/-•, Cossor II.F. 2-volt, 71.; cods 300. 250, 150, 
100. 85, 75. 30, also 60, 50, 25 unmounted, 121- lot; 
accept £5/15; postage under 10/-.-IledieV. 88, high 

St., Fletton, Peterborough. [9251 

ri,p AKER'S SELHURST RADIO Select, Moving Coll is 
the Best Yet Made. For heat possible results 

purchase parts manufactured ht Baker's Milord 
Radio.-See advertisement, page 15. [0183 

BEFORE Ereetieg Your Aerial ask your dealer for 
-LP pamphlet of Laker special ouldcor accessories. 
See advertisement page 13. [0158 

B
ALTIC Cral Tuning Unit, all wavelengths, with 
fine reaction, fully screened, direct, aperiodte, 

shortened aerial. 

B
ALTIC UV Amplifier for 3 Valves, best amplifica-
tion over *longest frequency range.-Particulars 

these latest and finest units, Radio and Electrical 
Accessories, 25a, Paradise St., Birmingham. [9281 

B
AKER'S SELHURST RADIO Supply the Most 

Efficient Parts for Moving Coil Loud-sneakers at 
Reasonable Prices. Call ut our works ut Croydon 
See our advertisement, pago 15. 
MARCONIPHONE (0134Transformers, 6: 1 15/, fiat, 

3: 1 10/-; R.I. multi-ratio, 15/-; Ampliou loud-
speaker, A.R.39, 15/-; Lissenola complete, 12/ . 
Green, Ninhams Wood, Farnborough, Rent. [9264 

30f t. 
Handsome Steel Mast: 22/6.-Sce 

AA descriptive advertisement, page 13. Easily 
erected. [0062 

I*, AKER S SELHURST RADIO Sobeo Moving Coll is 
ebe Best Vet Made. For best. possible results 

purchase part s manufactured by Baker's Selhurst 
18adio.-See advertisement, page 15. [0184 

UNTERPRISE RADIO STORES, 53, Chesterfield Rd., 
Heeley, Sheffield.-Enterprise slow motion dials, 

beautiful action; 3/6. 
NTERPRISE Log-lino Condensers, .0005. 3 / 6; 

x:4 Enterprise Cossor Melody coils, 4/11. 
leNTF.RPRISE Oilers Polar Vernier 2-coil Holders, 
X:4 2111; orders over 5/- post free. [9256 

R
ADIO House, Huddersfield, issues the Reliability 
Wireless Guide.-Write to J. H. Taylor and Co., 

Radio House. Macaulay St., Huddersfield, for [c000p2y8, 

sent post free. 

B
AKER'S SELHURST RADIO Sobeo Moving Coil is 
the Best Vet. Made. For best possible results 

purchase yarts manufactured ht Baker's S81110178.51 
Radio.-See advertisement, page 15. 

T1ORTABLES.-Sets of parts for 4-valve portable The 
J. Chummy Four, using screened grid 11.F., polished 
cabinet fitted f rame aerial and loud speaker, easy to 
make. £7/15; another type. 3-valve frame aerial and 
loud speaker fitted, 84/U.-Morley, 18, Brengel:ell Rd., 
Cation!. [9257 

BOOKS on WIRELESS 
Write for complete hat to 

'LIPPE Lk SONS LTD., 
Dorset House, Tudor St., London, E.C.4. No. T. 

MISCELLANEOUS. 

E
ASY payments-We supply, by easy payments, 
components, accessories and sets, any make; 10% 

down, balance spread over 10 months-Send list 01 
requirements to London Radio Supply Co., 11. Oat 
Lane, London, E.C.2. [0097 

LAKER 30ft. Handsome Steel Mast: 22/6.- See 
descriptive advertisement, page 13. Easily 

erected. [0021. 

A LEXANDER BLACK, The Wireless Doctor. will 
£3 . call (London and Home Counties) and cure your 
>et; sets installed, maintained, and brought up to 
ilate; moving coil speaker, gramophone pick-ups, and 
MT. eliminators demonstrated by appoantment.-2a, 
Woodville Grove, N.16. Sloane 5105, or Clissold 3687. 

[7891 
1L)EFORE Erecting Your Aerial ask your dealer for 
1-8 pamphlet of Laker special outdoor accessories. 
See advertisement page 13. [0153 

A
SUMMER Hobby.-Re-stringing Tennis Racquets, 
frames, gut, tools. Lists and instructions, damn 

-Morris, 143, Lonsdnle St., Bradford. [8413 

The YOUNG ENTHUSIAST. By Mrs. Steed. 

(From the Deginners' Competition.; 

Use your 
camera. 
OW is the time of year 
when you can take 

pictures out - of - doors. If 
you would learn how to get 
the best results from your 
exposures and the greatest 
pleasure from your hobby 
- read " The Amateur 
Photographer" every week. 
It contains a mass of helpful 
and interesting information, 
together with art reproduc-
tions of pictorial photographs 
and free criticism of readers' 
prints. 
EVERY WEDNESDAY 3d. 

heAMATEU R 
.Q1Qq,8A,ETIER-

SONS LIMITED. 

Dorset House, Tudor Street. 

LONDON, E C.4 m w.37 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. Adel 
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Miscellaneous.— Contd. 
r AKER Handsome Steel Mast: 2216.-See 
U -descriptive advertisement, page 13. Easily 
reeled. (0022 

-,1001T SESSIONS and Co., Great Britain's Radio 
-7 ' Doctors (Approved R.S.G.B., W.L.).-Stall of ex-
erts at your service! Send your set, quotation by 'e-
mu, for express repairs and modernisations of every 
leseription; visits arranged, London area-Phone: 
doubtriew 8424. Bailiwick Parade, Muswell Bill, N.10. 

[8432 

LAKER- 30ft. Handsome Steel Mast; 22/6.-See 
descriptive advertisement, page 13. Easily 

rected. [0023 

r1001) Opportunity of Making Money ln Wireless 
,-.‘" without, outlay or work: genuine offer.-Particu-
an. , U. A. Ryall, 182, Kennington Rd., London. 
1.E.1.. ,f‘ 19078 

BEFORE Erecting Your Aerial ask your dealer for 
pamphlet of I.aker special outdoor accessories. 

lee advertisement page 13. [0154 

4ILVER-PLATING at Horne.-With my invention, 
7 Spaho, you can •really silver-plate brass articles. 
[sedate, brooches, cutlery, cycle fittings. etc.. trial will 
onvince: liberal outfit. 1/6.-Sales Service (W). 2. 
iydney Tarr., Lancaster. [9233 

r AXER 30ft. Handsome Steel Mast; 2216.-See 
LA descriptive advertisement, page 13. Easily 
reefed. [C035 

D'ROWN Microphone Amplifier, input 2,000. output 
11-e 120, 30/-; 4 tropalormers, £1.-Box 7039, c/o 
'he -Wireless World. [9226 

I' AKER 30ft. Handsome Steel Mast; 22:6.-See 
U tlescriptive advertisement. page 13. Easily 
reeled. [0036 

n-ITEEL Wireless Masts, 20ft. 8/9, 28ft. 11/9; 36ft. 
7 .171.; made of tubular steel. stand any gale; sent 
ut teady to put up with full instructions; send for 
st-s or call.-SeInsor, 29, Paternoster Row, P,.C.4. 
ity 3112. [9261 

PATENT AGENTS. 

rhATENTS and Trade Marks, British and foreign.-
- Gee and Co. (IL T. P. Gee, Member R.S.G.B. 
ad A.M.I.R.E.). 51-52, Chancery Laue, London, W.C.2. 
'hone : _Holborn 1525. (0001 

REPAIRS. 
PWELVE Months' Cuarasitee Accompanies All Our 
L Repairs: any make of L.F. transformer, head' 
iones, or loud-speaker repaired and despatched within 
3 hours; 4/-, post free; don't discard if burnt ont; 
Irma to trade.-Transformer Repair Co. (Dept. W.), 
14, High St., Colliers Wood, SW.19. [0011 

LICOTT SESSIONS and Co., (tr..... Britain's Radio 
7 Doctors.-Loud-speak.s 'phones repaired; 3/-; 

free.-IIalliwick Muswell Hill, N.10. [8431 

PRANSEnnsERS, all types repaired, tested and 
L :eturned; post free 4/-.-G. Tucker, 43. Victoria 
d.. Blandford. Dorset. [9026 
EPAIRS Returned Post Free, and to ensure sells-

-lb faction send remittance after approval of same.-
eeds Wireless Repair Service 
' OUD-SPEAKERS, headphones, rewound to any re 

sistance end romagnetised, 3/-: trandormers re-
ound, 41.; nets constructed and overhauled, work 
,ssanteed.-Leeds Wireless Repel: Service, 5, Bo-ton 
lace. :::reen Rd.. Leeds. [9036 

OUD-SPEA KERS, headphones. guaranteed repairs, 
J any snake or type, rewound, remagnetised and 
llusted by experts, best materials only used; post 
:e. 4/-.- Howell, 42, Fotheringham Rd., Enfield, 
iddiese\ [9237 

EXCHANGE. . 

SCIENCE Museum—Type 3 stage amplifier, 3 valves in parallel in last stage, plugs and jacks for 
gramophone or wireless, complete with pick-up and 
valves, suitable for moving coil speaker short-wave set 
to precede same, 15-60 metres, WGY on speaker any 
night; exchange motor cycle, or offers.-Forrester, 40, 
Chamberlain St., Shelton, Stoke-on-Trent, [9249 
MIXCHANGES Our Speciality, best allowances.-Send 
,r.1 your enquiries to Radio Exchanges Co., 29, llar-
row Rd., W.2. [9263 
VXCHANGE Western /Cone Balanced Armature 
-1-A Loud Speaker, for prismatic binoculars.-For-
rester, 40, Chamberlain St., Shelton, Stoke-on-Trent. 

(9250 

BUSINESSES & PROPERTY FOR SAI.E, 
TO BE LET, OR WANTED. 

ELECTRICAL and Wireless Business for Sale In 
Channel Islands, established five years, good con-

nection, and reason for disposing of same; full par-
ticulars on applicatiun.-Box 7087, c/o The Wireless 
World. [9253 

SITUATIONS WANTED. 

PITBLIC Schoolboy (19) Requires Temporary or Per-
manent Situation, in suitable capacity, first class 

P.M .G. cert. proficiency in WIT, etc.-Apply Hill, 
"Upcett," Greenclose, Ilfracombe. [9223 

W IRELESS Engineer Requires Situation, South 
London or suburban town, well experienced with 

all parts of the trade. and also electrical work, able 
to take charge of small business.-Box 7093, do The 
Wireless World. [9266 

ADVERTISER (23), thorough technical knowledge, 
amateur transmitter, requires situation, able to 

undertake any design, test, or repair work, sales and 
service experience. London district.-Box 7094, c/o 
The Wireless World. [9267 

VOUNG Man, age 22, good education, first class 
A P.M.G., three years marine operator, experience 

all modern transmitters and receivers, disengaged, 
wishes to start in any position, salary not so im-
portant as prospects.-W. S., 14, Marefair, Northamp-
ton. [9269 
VOUNG Man, expert knowledge of wireless, requires 

situation research or testing, willing to go 
abroad; small salary with good prospects.-Box 7088. 
c/o The Wireless World. • [9254 

KEEN Young Man (23). tall, expert knowledge 
wireless, design, construction, overhauls, three 

years with leading firm as salesman demonstrator, 15 
months' travelling experience, also good knowledge 
cycles and acressories, seeks situation, moderate salary. 
- It.. 105, Lane. Totionham, f 9262 

Situations Wanted.—Contd. 

ADVERT1SER (27) Requires Position in Wireless 
trade, 10 years' engineer. 3 years' overhauls, re-

pairs, and speciality selling, fully conversant modern 
radio practice, could manage shop, sales or production. 
-115, Laycock Mansions, N.1. [9259 

BOOKS, INSTRUCTION, ETC. 

STEP by Step Wireless, a complete course of the 
theory of electricity in relation to the practical 

design of wireless apparatus, eliminators, circuits, etc., 
with extracts from a designer's notebook giving up-to-
date practical applications; issued weekly. send 1/- p.o. 
for first 4 weeks.-Clifford Pressland, Eng.. 
Dept. W.W.. Hampton-on-Thames. (0195 
" THE A.B.C. of the Superhet," by Mr. Claude 1.. 

Lyons, M.1.R.E., 88 pages, 17 explanatory dia-
grams or photographs; • and including complete 
schematic and point-to-point wiring plan of the famous 
" Evening Chronicle" 8-valve superheterodyne re-
ceiver. The only book- of its kind at present in 
existence; recently described by the Editor of " The 
Wireless World" as "A fascinating booklet. . . . 
A lucid description of the operation of the superhet 
receiver. . . With constructional details and useful 
hints and for the home constructor."-Only 8d. com-
plete, post free, from Claude Lyons, Ltd. (G.R. Quality 
Parts), 76, Oldhall St., 'Avert:scot. [0159 

" ,M5y theed. 1.11.:tittn:l ^. 
utc2 catalogue, 17116trrgae-

Hons, guide to receiver maintenance, all about super-
hats, all about H.T. eliminators, components tor 
reception and transmission, something really new 
and worth while for everybody, including the ad-
vanced research worker; includes a guide to litera-
ture and the best circuits; no enthusiast should be 
without it, and it will save you money in the end: 
owing to heavy cost of printing and preparation 
(blocks alone cost 'Ter £150) we cannot give these 
away; price of this . nique art catalogue-76 pages 
crammed full cf loteras -1/- Post free; we will se. 
fund the 1/- as a rebate- -cutt• fret order value 
5/- or more.-Claude Lyons, Lita,, °WWI St., 
Liverpool, Lancs. [0160 
MITET UT. Batteries are now a pieverrItt.. 
EN write for new illustrated booklet, giving cost 
and method of building and maintaining, free; men-
tion paper.-Taylor, 57, Studley Rd., Stockwell, Lon-
don. [0077 
THE R.S.G.B. Annual and Log Book, a directory 

of call signs and addresses of all leading British 
and foreign transmitters, invaluable to all interested 
in amateur radio; price 4/-,_ Post free, from the Incor-
porated Radio Society of Great Britain, 53, Victoria 
St.. London, S.W.1. [9146 

FOR, Disposal.-Back Nos. " Wireless World," as 
new. 1923-1927; abet offers in volumes?-BM/ 

.THW, London, W.('.1. [9270 

ACCUMULATORS "ELITE" THE ELITE OF ALL 

-7 otimrinuriíí, :ill-11.11 • 

• 

H amp. 
0 hMourU ACCUMULATORS. pesse. .60 .1 ve-

'1; 22/6 111.8 • merged Complete as nillruseltratuet • 

DOUBLE CAPACITY TYPE. 60 volts, 6 amp. 30 
The World's Best High Tension Accumulator and ol British 
Manufacture. The Unique Semi-oil Submerged featuse of the 
Elite absolutely prevents surface leakage losses. The battery last* 
a life-time. Write for lists. SOLD ON APPROVAL SYSTEM. 

ACCUMULATORS ELITE, BEDFORD St., HALIFAX, Telephone: 4304. Telegrams: Elite. Halifax 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON. W.1 

11111WIMialamair 

In Four Qualities. Matt, Semi-Polished 
Mahogany. Hand-Polished 

Sels Manu! ociaseis :-
H. B. POTTER & CO.. LTD., Station 
Buildings. ROCHDALE. 'Phone: 1485 

THE PERFECT 
EBONITE 

THE VALVE HOLDER THAT IS PERFECT!! 
WORLD PATENT INTERRUPTED MESH SUSPENSION. NO SPRINGS. 

NO RUBBER USED. 
We GUARANTEE these holders to be a revelation 
both in regard to performance and quality, and ask 
you to test them against any other. If you are not 
satisfied we will refund your money, less postage. 
OUR DIRECT TO THE PUBLIC POLICY enables us to 
sell ai 2/3 each POST FREE with P.O. remittance or C.O.D. 
charge estra. 

-ARt ICJ 
FUiE &ELECTRICAL MFG LTD 

BIRTLEY 

A47 Advertisements for " The Wireles.: World " are only accepted from firms we believe to be thoroughly reliable. 
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Post this coupon now 
for full details and list 
of Cameo Cabinets.  

Accumulators Elite 
A.F.A. Accumulators, Ltd.   
Artie Fuse & Electrical Mfg. Co., Ltd.   
B. & J. Wireless Co.   
Bakers " Selhurst" Radio   
Bird, Sydney S., & Sons, Ltd.   
Bowyer Lowe Co., Ltd.   
Brasse, Ltd. .   
Brown, S. G., Ltd.   
ESA. Radio, Ltd.   
Burndept Wireless, Ltd.   
Burton, C. F. & H.   
Carrington Mant. Co., Ltd.   
Cawley, W   
Climax Radio Electric, Ltd.   
Cole, It K. Ltd.   
Cossor, A. C., Ltd.   
Cutters di Tools, Ltd. 

- D.F.M. Radio   
Mobilier Condenser Co. (19251, Ltd  
D.X. Coils, Ltd.   
Eastick, J. J., & Sons   
Electradix Radios   
Electron Co., Ltd.   

INDEX TO ADVERTISEMENTS. 
PAGE PACE 
  19 Epoch Electrical Society, Ltd.   14 
2 Eton Glass Battery Co.   16 

19 Ever Ready Co. (G.B.), Ltd.   11 
12 Ferranti, Ltd.    Cover i. and p. 5 
15 1.tiller Accumulator Co. (19261, Ltd. .... Cover ii. 
20 Gambrel] Bros., Ltd.   12 

Garnett, Whiteley di Co., Ltd.   4 
18 G . . General Electric Co.. Ltd. 7 
6 Hart Bros. Electrical Manufacturing Co  

Ltd.   Cover III. 
10 Holzman, L. 

lgranic Electric Coe Ltd.   Cover i. 
20 Laker, J. & .1., Co., Ltd.     13 
12 Langliarn Bailin   . .... .... . ..... 2 
16 Lang & Squire, Ltd.   20 
10 Lawrence & Hull   17 
8 Loewe Radio Co., Ltd.   6 

20 London Radio Supply Co. 
17 Lyons, Clatule, Ltd.   Cover ii. 

Cover iii. Marconiphone Co., Ltd.. The .......   Cover iv. 
Cuver iii. Metro-Vick Supplies, Ltd. .   3 
• 16 Mic Wireless Co.     17 

18 Mullard Wireless Service Co., Ltd. Cover i. and p. 1 
New Era Wireless di Electrical Co.  ... 16 

TUB 
Partridge & Mee, Ltd.   4 
.Perseus Radio    16 
Philips Lampa, Ltd   9 
Potter, II. B., & Co.. Ltd.   19 
Radi-Arc Electrical Co. (1927), Ltd.   
Rich & Bundy   12 
Itipaults, Ltd. .......... .......... ...... ......,   14 
Rook(' Bros., Ltd.   16 
Itothermel Corpn.., Ltd.   
Sankey. J., la Sons, Ltd.   

4 Simmonda Bros.     14 
Storey Bros. & Co.    16 
Telegraph Condenser Co., Ltd.   7 
Transformer Repair Co.  . 
Trelleborg Ebonite Works, Ltd.   Coy 
Tulsemere Mani. Co.   lé 
Ward & Goldstone, Ltd.     18 

18 Wetted Wireless Co., Ltd.   Coy., ii. 
Weston Electrical Instrument Co., Ltd.   
Wet II.T. Battery Co.   
Whiteley, Boneham & Co., Ltd.   6 
Williams & Moffat, Ltd.   20 
Wilkins & Wright   17 

1 

ROER improre,1 
centering derioe. 

NOTE «rem adptettnerd 
pot • n relation to moving coil. 

IMPROVED 

COIL DRIVEN 
ii..01LID SPEAKER 
Porchseent delighted at magnificent two trl 
Astonishingly natural reproduction. .A 
really well built speaker containing many , 
improvements and refinemente, e.g., the ''",,'e "e  
Improved centering device and screw adman- Cruiering 
ment of pot magnet, which maker assembly D-et. 
extremely simple. 
Supplied with all parts ready to assemble. including moving 
Coil, Cone. aad 21t. Defeo Board. Long £6100 
or short stand sa required. . . 

Demonstrations daily after 4 p.m. 
Furl Particular, from the manufacturer, 

CUTTERS It TOOLS Ltd. e..„ for 

43/45, Pembroke Place, LIVERPOOL. Lint 

et teat . o 
cieet9.3-exXxxv3 

WITH 

SIMPLICON CONDENSERS 
Logarithmic (Mid-Line) or Square Law Tuning Characteristics. 
Integral Ball Reduction Gear. Treble Ball Bearing Spindle. 

Guaranteed Performance and Workmanship. 

Price from 11/6 complete, post free 
Full particulars from the manufacturers. 

WILLIAMS & MOFFAT, LTD., "aneeleiti, •:Irkuook• 

MOVING-COIL CABINETS, 
BAFFLE-BOARDS, TABLE 
MODELS, &c. 

from 30/— 
To CARRINGTON Allege Co., Ltd., 

CANCO WORKS. SANDEMEAD ROAD. SOUTH CROYDON. 
Telephone: Croydon 0623 (2 haw°. 

Please send me lull details of Me" Mooing Coil" and other Cameo 
Cabinets. 

NAME  

ADDRESS  ...... • • • 

Building the 1928 Solodynes? 
5-VALVE MODEL 

We claim outetanding advantage. for the 
'pedal "Cyldon" 3 Condenser Aseembly. 
Greater selectivity, earrier tuning, better 
control, finer adjustment, and no extra drum 
to buy. Built ea one unit on aluminium 
chassie. ran*: £3 12 6, «complete with 
&amen. £4 10 0. 
Drilled AlumiMum Base, 7/6. 
Drilled Copper Base, 12/6. 

IMMEDIATE 

DELIVERY 

AVAILABLE. 

3- VALVE MODEL 
This circuit speceies the "Cylclon" 
Twin Thumb Control Condenser. 

Price, complete with drums (*cram), 

£2 7 0 

Bébé Condenser for the 1928 Solo. 

dynes. Price (eacsor) 7/6 

LBC/Z. 
SYDNEY S. 131RD 8c SONS, Ltd., Cyldon Works, 

SARNESFIELD ROAD, ENFIELD TOWN, MIDDLESEX. 
'Phone: Enfidd 2071-2. 'Crams: "Capacity. Enfield." 

Write for FREE Souk. 
let.. Cone min, Vari-
able Condeneera," and 
booklet of li ¡elected 
circuit. 
Pod FREE on re. 
quad. 

Made hi an hour il 
£4- 3 — 6 

A perfeeted unit designed to bolt to the 
hartle direct, eliminating vibratory die. 
torUon. Perfect coil centring device. 
Reception unequalled, making lietenlmg 
luxuriom. 

PAIGE:9 OF "ARTS 
Pot Magnet complete wound for 
6 volt accumulator 1 amp, or 
volt accumulator 1 tuna. .. 

Aluminium diaphragm holder and magnet cradle 
complete with terminal» 

Lew ntaletance moving coil complete and wound with 
36 wire Its ho used with a 23-1 transformer, 

Special paper marked for cutting out diaphragm 
Special diaphragm suspension and aluminium 

clamping en; 
Total 

Pot Magnet wmmol for fusing voltage 100-230 volts D.C.10i.extra. 
Illeh cedetance n,ovIn. coil wound with 2.500 turn. of db win, 
6/6 'mitre. High medance centre tapped moving colt 91- estes. 

LANG & SQUIRE, Ltd., Wales Farm Rd., Aeton,W.3. Phone • Chiswick 0493 

• ei• ) 

• 

1 3.2 6 

• 6 
1 J 

SO 
et 8 d 

" The Wireless World" 

EVERYMAN FOUR 
32—page BOOKLET. By W. JAMES 

This booklet contains full constructional 
details for a remarkably efficient " Two-
Control " Receiver, for long or short waves. 
The " Everyman Four" is very sensitive, and 
has a high degree of selectivity. The set is 
easily built and very simple in operation. 

Price 1/2 post free. 
Frost the offices of "THE WIRELESS WORLD," 

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

Mention of " The Wi.eless World " when torah e to advertisers, will ensure prompt attention. 
A48 
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THE OUTPUT STAGE AND THE PENTODE \-/ 

T e g wr a 
W ee 

1 

t AN R DICIIREVIE 
The PaperfrEv 

Wednesday, 

FOR ELECTRICA 
MECHANICAL EF 
Write for our FREE Booklet 

" Concerning Variable Condensers" 
Post Free on Request. 

SYDNEY S. BIRD & SONS. ma. -cr..00N" WORKS, ENFIELD rEt  

J 11th, 19 . 

USE A 'VANTA "—IT WILL LAST, GIVE 
SILENT, UNCOMPLAINING SERVICE, 
AND SAVE YOU THE EXPENSE OF 
YEARLY RENEWALS. BANISH ALL L.T. 
TROUBLES WITH A " VARTA." WRITE 
FOR LIST TO: A.F.A. ACCUMULATORS 
LTD., 120, TOTTENHAM COURT ROAD, 

LONDON, W.1. 

No. 463. Vol. XXIII. No. 2. 

.' ,11 11111 

Send for 
Price List 

lo the 
actual 

Manufac-
turers. 

IAH Clarke & Co. (M CR) Ltd. 
Atlas Works, Old Trafford 
MANCHESTER 

PIRTOID 
TUBING 
Unrivalled for 
RE Transformers, 
Special Aerial 
Coils, etc., etc. 

There's a Cossor 
Valve to suit 
every socket in 
your Receiver. 

rove an _Al Set 
.1dct. A. C. Censor, Lid., llighbury Grove, N.5. GS:1512yo/ 

Cevright. Registered as a Newspaber 
for tr:Insrntsstan in ate United Kingdom 
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This big Oldham H.T. 
puts life into your set 

POWER and yet more power! This 
is the key of good reception. Faulty 
H.T. means loss of power, distortion, 

huskiness and a hundred and one ills. 

Give your set the power it deserves. 
Build up your H.T. with these New Old-
ham 10-Volt Blocks, capacity 5500 m/a. 
You will be amazed at the improve-
ment they will make. Neat, compact, 
with sturdy plates made under the 
Oldham Special Activation Process, 
they give a smooth, even flow of cur-
rent day after day which will bring 
back all those distant stations and give 
you back your early enthusiasm for 
your set. Ask your Dealer to show 
you these wonderful Oldham 10-Volt 
Blocks. 

PRICE 8P. EACH 
Capacity 5500 milliamps. 

Complete with two plugs and 
length of connecting cable. 

OLDHAM & SON LTD., Denton, Manchester. 1 elephone : Denton rot. 
London Depot: 40, Wicklow Street. King's Cross, W.I. 

telephone: Terminus 4446. 
Telephone: Central 4or5. Glasgow 75, Robertson Street, C.2.. 

Insist on 
its being a 
DUESILIER 
WAINSBRIDGE 
CONIp E WES ER 

Supreme in perform-
ance because, like all 
Dubilier products, its 
efficiency is steadfast— 
the original Dubilier 
Mansbridge Condenser 

Type BB 
0.5 1.0 2.0 

2/6 2/6 316 
ein o,tctea ,I)1 II dealer 'Lend 

t eral o ro , nil: on iflq "1,, deal' ,' • "."" 
e,” el addre,, 

nUBILIEP 
IV CONDENSERS Ai% 

REFUSE TO ACCEPTA 
MAIMSBRIDGE TYPE 

CONDENSER 

Buy British and be safe 
IŒ 5131 

Mention of " The !Viceless World," when writing 

Add. cf Dubiller Condenser Co. (1925) Ltd., Ducon Works, North A rton, W.3. 

to advertisers, will ensure prompt attention. 
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IM talking .of radio valves. Mul-
1 lard P.M. Radio Valves with the 
wonderful P.M. Filament. The wife 
and the children think the same, 
and you know kids, as a rule, have 
very keen ears  It was a long 
time ago, shortly after people first 
started talking about these Mullard 
P.M. Filament valves, that I bought 
one as a try-out, since all valves they 
said were pretty much of a much-
ness. Well, believe me! The im-
provement that Mullard valve made 
in my set plainly showed that there 
was only one thing to do—fit Mul-
lard all through   I wouldn't 
be without them now and so many 
others think the same, it kind of gets 
you interested in the reason why. 

Anyway, the secret of the whole business 
lies in the Mullard P.M. Filament. First 
of all it has a greater emission surface, in 
other words there's more of it. The re-
markable length and thickness of the 
Mullard P.M. Filament is really amazing, 
and it results in a greater flow of electrons 
from the filament to the specially con-
structed plate. This increased flow is 
perfectly controlled by a grid designed in 
keeping with the Mullard Matched Elec-
trode System of valve construction. 

There are many other interesting points 
about this filament. It operates at such 
low temperature that there is no question 
of the filament losing its original nature, 
it remains tough. Why! ... You can tie 
it in a knot long after a thousand hours 
of life, and again its low current consump-
tion (.075 amps) is very, very easy on the 
L.T. Accumulator. 

I'd advise you to put a Mullard P.M. Valve 
in every valve holder on your set. How-
ever, try a couple and you'll realise the 
truth of what I've told you. They are the 
easiest valves to buy—every radio dealer 
in the country sells MULLARD. 

Mullar 
THE • MASTER• VALVE 

A I Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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BRITISH MADE 

E 
REGEt 

COLOURED CONNECTING WIRE 

Ratio 3 to I. 

Here is the transformer that marks an epoch! 
There have been transformers before that 
have been good; they have been expensive. 
There have been transformers before that 
have been cheap; they have not always been 
good. There has never before been a trans-
former so good and yet so inexpensive as the 
D.X.; it is one which we can thoroughly 
recommend if you want reproduction of 
really high quality. We do not wish to 
worry you with curves and scientific data, 
we want you to listen to a D.X. trans-
former in action; that's all we ask. 

Write to us also for literature on the 
famous D.X. Coils. 

D.X. COILS LTD., 542, Kingsland Rd., London, E.8. 
'Phone: eliàsold 35oo. 

Mention ol 

COLOURED 
COTTON 
COVERING 

( 
WHITE 
COTTON 
COVERING 

JULY 11TH, 1928. 

M.C. 
COPPER 
WIRE 

HEAVY 
TINNING 

GLAZITE coloured connecting 
wire is famous for the smart 

finish its bright colours give. But appearance is 
not the only reason for its popularity. Unravel 
an end and you will see why it is used by all the 
leading experts. The finest quality covering, 
heavy tinning and double cotton covering, ensures 
maximum efficiency. 
All genuine GLAZITE bears the LEW label. Insist upon 
seeing it. Obtainable in black, white, red, blue, yellow, 
green, from all good Radio dealers. 

THE LONDON ELECTRIC WIRE COMPANY & SMITHS LTD. 
(hut h Road, L. yton, Rio 

eiefent in 
'every- way 

That's because they are sealed in a vacuum, 
free from any disturbing influences. 

Loewe Radio Await/owes never vary. The 
liminate crackling noises and " false fading.'' 

Current up to *to watt carried without appreci-
able heating or change of resistance value. 
El, tricots independent of applied voltage. 
Perfectly homogeneous. Values available from 
to,oco ohms to ro megoluns. Retail price, 2;8. 
Loewe Radio Condenser, safeguard against 
losses. Dielectric value 20,000 megohms. 
Tested under potential of goo volts A.C. 
Values available from '0002 M.F. to mo5 MX. 
Retail Price, moos to mot M.F., 1e. 

ïlgti ‘e  '002 to mo5 MF., 1/6. 

LOEWEUDIO 
e 

in every respect 

HIGH VACUUM 
RESISTANCES Fr CONDENSERS. 

TRE LOEWE RADIO COMPANY LIMITED, 
4, FoonMene Road, Tottenham, London, N.Li. 

'Phone, Tottrta,am 2076. 
to advertisers, will ensure prompt attention. The Wireless World,' when writing 
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"WIRELESS WORLD" says :— 
*• A special cabinet for moving coil loud-speaker construction is 
available from Peto Scott Co., Ltd., 77, City Road, Loidon, 
E.C.1, of reasonable front panel size, yet not too d.ep to create 
marked 'box ' resonance. It is well finished, the panels and 
edges being suitably framed with beading. The Interior pro-
vides sufficient space for including the output stage, together 
with a mains rectifier for energising the field magnet.' 

These handsome cabinets are well made 
and beautifully finidied in Golden Oak, 
Dark Oak and Mahogany. Every one is 
a fine example of the cabinet maker's art 
and by reason of its fine appearance is fit 

to take its place in the most elegantly 
furnished room. Complete with Baffle 
Board 

Cash Pries e4 -10-0 
or 12 monthly payments of 8/3 

The Wonderful Tone MAGNOVOX 176 
Coil Driven Loud Speaker 
(Balance in 11 monthly payments of 17/6) DOWN 

biAGNOVOE 
TYPE RI Rice Kellogg Coil Driven Loud 

Speaker supplied on same terms 

ADVERTISEMENTS 3 

R.K. Loul Speaker and Cabinet, as R.K. Loud Sp2aker and 6-volt 40/80 
Illustrated, with Baffle Board. uncharged Accumulator and Baffle Board. 

Cash Price, £14-o-o, Cash Price, £12-4-0, 
or 12 monthly payments of 25 8. or 12 monthly payments of 2 2 /3. 

Send for List No. 21, which contains full details of Coil Driven Loud Speakers, 
Cabinets, Amplifiers, and particulars of our Easy Terms. 

PETO -SCOTT 
77, CITY ROAD, LONDON, E.C.1. 

Branches: 62, High Holborn, London, W.C. 4, Manchester Street, Liverpoel. 

5 79 

..F. Coupling 
iteS e  

just look at this curve. It is the amplification-
frequency curve of a three stage amplifier embodying 
the Igranic Dual Impedance Coupling Unit—the latest 
and most perfect low frequency coupling produced. 
The curve shows absolutely distortionless amplification 
between 30 and Io,000 cycles—practically the whole 
audible range. Nothing could be nearer perfection 
than this. 

CGRAÀNIC ELECTRIC  

ITW 
149, Queen Victoria Street, 

LONDON, E.C.4. 
Works: Bedford. 

Brant-he:: Manchester, Birmingham, Leeds, Cardiff, 
Newcastle, Bristol, Glasgow. Particulars of the principle of this new coupling will be sent on a request for List No. U26I. 

E 

lulliflhl Ii 
° 
I 

g gun 
III 

8 3 8 88888à § tn § Hint 

Fre9uency in cycles per second --

The Igranie 
DUAL IMPEDANCE COUPLING UNIT 

Price 30/-

'\Al\A '\ifitAAAAkkAAkkili\ilkîÍdiakiiikilii\"tall&à•AkA/\\AAAA• 
A3 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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he 
LANG HAM 

Selective 
TURNTABLE 

yOU can double the pleasure and the convenience 
of your Portable Radio Set by standing it on 
this Turntable. A light touch of the finger 

swings your set into the exact alignment for the 
station you want to hear. Naturally this cuts out 
the stations you don't want to hear and your 
Turntable is therefore as good as an extra selective 
control. It is solidly made—you can stand on it— 
it is attractively finished in grained gold, and the 
ball-bearing movement gives all the necessary 
freedom without allowing the set to swing too easily 

Price 8/6 each of all good dealers or COD. from 

LANGHAVI RADIO, 
ROSSLYN HOUSE, 941, Regent Street, W 1. 

Telephone: Gerrard 9676. 

11111ins ttttt 

it IM 

TRANSFORMER 
Low Frequency 

POPULAR SHROUDED 
MODEL 

/HE FORMO COMPANY 
Crown WoMot, Cricklewood, N.W.. 

'Phone: Romp. 1787 

hull ii IIlti. tai al a 

HOWEVER BAD THE STORM your wirelese set Is fully protected when ar, "EDDY-
STONE " safety LEAD.IN lo in use. Just push in the knob and everything ie safe. 

6 1. — 3 6 

£100 FREE INSURANCE n':;"vtià1:7:`,1à!.::vcrie:‘11:r.17it"L!,;?..-apPlrertu 
and can be [ousted in place of the ordinary tube. 

Make sure that the lead-In carrier, our Trade Mark 
Obtainable from all frading wireless stores. 

Bole Mannfaeturre : London Rorie. Depot: 
STRATTON & CO., LTD. WEBB'S RADIO ELECTRIC STORES 
Bromsgrove St.. Sham. 184 Charing er091 Road, W.C. 

Enjoy Perfect Radio 
Out-of-doors 

See our 

STAND 
No. 1 
at the 

National Radio 
Exhibition, 

OLYMPIA, 
SEPT. 22-29. 

" GODWINEX " Portable 
are strongly made, compact and 
to carry as a suitcase, and per-
fectly simple to operate. They 
will give you a wide range of 
perfect loud-speaker reception wherever 
you are. Their highly polished piano finish 
makes them equally suitable for drawing. 
room use. Supplied in Oak or Mahogany. 
Illustrated is the 5-Valve "Godwinex" 
Portable with built-in Cone Loud-speaker. 

Price inclusive all accessories 4E25. 
Marconi Royalty ex tra £3 — 2— 6. 

self-contained. 

Sets 
As easy 

SEND A POSTCARD 
for leaflet illustrating and deecrib-
lug " Oodwinex." Airmas " atoll 
"Microttine " ('omponeohi for 
Getter Radio. If your dealer can-
not eupply, rend hio name and 
addrem. 

J. OYSON & CO., I.T1). 
London: 2, Coleman St., E.C.2. 
Bradford: 5 & 7, Godwin St. 
Hull: 38, Beverley Road. 

Something new—s Kabilok 
Moving Coll Tolle Cabinet. 
Attractive lase, ornamental 
grill of unique design Or 
diem, retained by moulded 
ring: back open to avoid 
box resonance. 
Overall size - 17i high. 18' 
wide. 111" deep. Interior sue 
15' high. 14' wide, 11' deep. 
In Oak, 38:6. Mahogany, 42 - 
Complete with platform suit-
able mounting "Magnavox" 
or "H.S. " Units. 

Write for illustrated list. 
Trade terms on segued. 
W. & T. LOCH LTD., 

St. Peter's Works - BATH. 

keettt*eeeet*ttteeeeeeeee.teeteeee.eee.eee e 

11111 
0AiPONE 

Anti-fiticrophonie Low Lou Valve 
Socket. 

(Palen: applied for.) 
dei Thie Valve Socket is the tut word in 
a. valve-holder construction. Not only 

is it efficiently non-microphonic, but 
Is co designed that the leakage of 

.81 II.P. current, between valve legs is 
e practically eliminated. 
e A great feature of the eocket le that 
4S from the valve pinconnectionthrough 
uo the spring to the soldering tag ther, 
;-„¡ Is no Joint of any kind—In fact, one 
"..„. solid connection from end to end. 
WI 
2Î Price 2/6 Each. .1 
WWWeie4eW4444%;44444—  

WRIGHT & 
WEAIRE, Ltd. 

740, HIGH ROAD, 
TOTTENHAM, N.17. 

4 

4 

b1. 

* 

I. 

444i-44444441s 
Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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A DVERTISEMENTS-

THE NEW 

STRAIGHT LINE 

4 TERMINAL 
TRANSFORMER 

Whilst our Straight Line Super Tiansformer still 
ranks foremost among present day Transformers. 
there is a certain section of wireless enthusiasts who 
do not show much interest in the numerous appli-
cations of our existing 6-Terminal model. They 
know that for efficiency and reliability it is unsur-
passed, but they want it only as a Transformer. 
To satisfy this need we have produced a new 
4-Terminal model on exactly the same lines and 
possessing precisely the same characteristics as our 
Straight Line Super Transformer. 
The National Physical Laboratory Curves of 
both are identical—that is your best, nay more, 
that is your only real guarantee. 

Oar Straight Line Super Transformer (25I-)—more 
popular to-day than ever—will, of course, be continued. 

THE 'MARK OF Valey) BETTER RADIO 

BAbKITE 

amazin 
device 
keeps it 
silently automatically 

charged 

In theory it's a trickle-charger 

hut not in nasty habits! It's 

so silent you can even in While While charging. And there's 

no valve—yet no creeping of 
electrolyte. As for overloads 

it smiles Just lit il—then 
let it keep your L.T. accumu-
lator always fully charged (oft 
A.C. mains), automatically, 
from that day 
on. Ask your 
dealer now. 
LOOK AT TUC PRICE 

37 
COMPLETE 

SCIENCE SA IS 
that it is a trickle-charger 
with electrolytic rectifier, us-
ing special electrolyte (that's 

the secret) and(anti unaltackable 4444 eketrodes. A true 

transformer is fitted. Charg-
ing raie, Ch6 amps. for 4 v., 
ami 0'4 amps. for 6, Tested 
exhaustively for five years. 

VE 34 El 'Er C‘r 
FULLER ACCUMULATOR CO. (1926) LTD. 
GROVE ROAD, CITADIVELL HEATH, ESSEX. 

Kin,swau Howe. I 03. Kingsway. W.C.2. Teleyhons : Holborn 5303. 

A5 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliabie. 
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COSSOR Valves bring in distant 
stations with amazing ease and 

volume. They bring you melody 
from seven countries on the famous 
Cossor " Melody Maker" — strong, 
clear music which delights the ear. 
Add more stations to your log and 
make a big improvement to your Set. 
Use Cossor Valves. 

e,,, 
eee •re.72 

4' 4 e4,"_ee 
, Q dÇ6 e 

o 
• -3'o, °./ 

• c.,..1,04). 4 
0, A 
4 15qe dee e4,27  

..7e 
Q4e, 

cossor 

le I 

1 1f/ 
cossoR 

improve a„ rest 
Set 

At A C. Comm'. Ltd.. Highbury Gram London. N.s 
Mentton ol " The IVireless World," when writing to advertisers, will ensure prompt attention. 
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AN ELECTRICITY SUPPLY RAMP. 

AFEW days ago we received from the Secretary of 
the Institution of Electrical Engineers a copy of 
the regulations in regard to radio apparatus con-

nected to electric supply mains, which have just been 
issued by that body in the form of a supplement to 
the Ninth Edition of the Institution's Regulations for 
the Electrical Equipment of Buildings. 

These Regulations, we are told, have been prepared 
by a Sub-Committee on which the Radio Manufac-
turers' Association and other interested bodies were 
represented. 

Another Notice to Consumers. 

Almost at the saine time we receive from a reader a 
copy of a circular notice issued by the Westminster 
Electric Supply Corporation, Ltd., informing its con-
sumers that " no authorisation has been given for the 
use of its lighting or power circuits in connection with 
wireless sets. 
" In the event of the Corporation desiring to change 

the supply to any premises from direct current to alter-

VOL. XXIII. No. 2. 

nating current, it will not pay the cost of making any 
necessary changes to wireless sets so connected." 

In our issue of April Ifith, in referring to the subject 
of mains units and electric supply, we commented on 
the action of the Bangor (North Wales) Electric Supply 
Corporation, which had made a decision to the same 
effect, and we said that it seemed to us that the Bangor 
Corporation had decided on the pursuit of a policy 
which it had no legal authority to enforce. On enquiry 
of the Electricity Commission, it was explained to us 
then that it is customary for a supply company to 
make good any such changes in consumers' electrical 
equipment as may be rendered necessary with a change 
in the nature of the supply. 

An Ordinary Domestic Use. 

We feel that users of mains units for wireless receivers 
are entitled to ask by what authority electric supply 
corporations are issuing such notices to consumers. As 
we understand it, an electric supply corporation is not 
entitled to pick and choose between its consumers, and 
is under an obligation to give a satisfactory service, and 
supply electricity for all ordinary domestic purposes. 
The use of the mains for supplying wireless sets has now 
become quite definitely an ordinary domestic purpose. 
There are thousands of such equipments already in-
stalled, and their manufacture forms quite an important 
section of the wireless industry. The Institution of Elec-
trical Engineers has, as we see, gone to the trouble 
of drawing up special regulations to guide manufacturers 
in the precautions and general regulations which they 
think it necessary to recommend for the design of such 
sets and their installation. 

Is it a Ramp ? 
How, then, in the face of all this, can an electric 

supply corporation adopt the ridiculous attitude of sug-
gesting that their authority is necessary before such in-
stallations shall be connected to their supply mains? It 
would seem to us that it is little less than a ramp on 
their part in the endeavour to slide out of the obliga-
tions to which they would be put if the supply is 
changed from D.C. to A.C. We have the opinion of 
the Electricity Commission to support us in our belief 
that it not a question of choice, but of obligation, for 
electricity supply corporations to replace or make what 
alterations are necessary to electrical apparatus used by 
the consumer if the corporation decides to change over 
from direct to alternating current, provided, of course, 
that prompt notice is given to the corporation by the 
consumer as to what apparatus he has in use as soon 
as notice that a change is likely to come about is given 
him by the supply company. 

A 7 
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S its name implies, the 
pentode is a thermionic 
device associated with 

WilFASOO 
WORtÉ 

JULY 1Ith, 1928. 

The Principles Underlying the Use of a High Resistance 
Pentode Valve in the Output Stage (Part 1). 

Will the pentode replace its three-electrode predecessors 
as a loud speaker valve? Although this new valve 
will not be available for embodying in receiver design 
for about two months, its merits are arousing a 
widespread interest. 

An article in last week's issue briefly explained its prin-
ciples, and the present article clearly shows its possible 
advantages when used as an output stage amplifier. 

the number " five." The ob-
ject under consideration is a valve with five elec-
trodes, illustrated in this article. Its main purpose in 
life is to provide us with a power valve capable of rela-
tively large output, when the voltage on the grid is rela-
tively small. In other words, it is a valve whose mag-
nification factor is large, and whose anode current is 
copious. Readers are now familiar with the tetrode, or 
screened grid valve—at least, they ought to be by this 
time—which is to all intents and purposes a triode 
having an electrostatic screen between the control grid 
and the anode. This valve has a magnification factor, 
m=200, and an internal resistance, p = 250,000 ohms. 
The normal anode current is from i to 2 mA., and the 
permissible grid swing about half a volt. Viewed in the 
light of present-day practice, this tetrode is useless as a 
power valve, because it is not customary to build loud 
speakers to work from currents of only i mA. Now, I 
have always contended in this journal that the power 
valve should be of fairly low internal resistance—say 
2,500 to 4,000 ohms. Since the pentode has. an internal 
resistance of 30,000 ohms or more, the reader will say, 
" Ah ! there you are—just like the Vicar of Bray, preach-
ing and singing to suit the changing times!" But I am 
not to be caught so easily as that. Moreover, it behoves 
me to explain the altered circumstances. 

Greater Output than the Triode. 

In the first place, contemporary loud speakers require 
a good many milliamperes to operate them properly. To 
secure this condition, the steady anode feed to the valve 
must be 15 mA. or upwards. Also, it must be possible 
for the signal to vary the current substantially from 15 
to 3 and 15 to 27—i.e., 12 mA. each way. What type 
of triode fulfils this condition? The answer is, of course, 
a triode of low internal resistance. If you don't believe 
this, consult the makers' characteristic curves. 

In the second place, it is a fact, owing to physical 
limitations in valve design, that a triode of low internal 

...... 
valve, we are faced with a con-

dition where low internal resistance is accompanied by 
low amplification factor. In the pentode the feed current 
is comparatively large. For a given signal voltage 
applied to the control grid, the change in anode current is 
several times greater than that in the triode. 
The pentode is to all intents and purposes a screened 

By N. W. McLACHLAN, 

D.Sc., M.I.E.E. 

resistance has a small magni-
fication factor. Thus, when 
using the triode as a power 
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Fig. 1.—Typical curves for a screened grid tetrode. It will be 
seen that the screened grid current increases at the expense of the 

anode current and that negative resistance occurs at AB. 
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The Output Stage and the Pentode.— 
valve with an additional earthed screen between the 
screening grid and the anode. This screen eliminates the 
negative resistance portion found in the S625 type, and 
increases the electron flow to the anode, by preventing 
emission of secondary electrons from the anode back to 
the auxiliary grid. Moreover, in the S625 the screen 
current increases at the expense of the anode current. 
These remarks are illustrated by the screened grid valve 
curves of Fig. 1. Moreover, like the screened grid valve, 
it has high " m " and " p " values. But the ratio of 

CURVE I 1,/ =150. =150 

CURVE  =Ç,=120, V.g= 150 

CURVE 3 = 1//, = to. V.,. =150 

= 1.8 X 10 .- AMP PER VOLT 

VOLTS p -3X 10 OF1145 

60 

11 / 

i 
20 

I. 

-30 -20 -lO 

VOLTAGE ON CONTROL GRID 

0 

2.—Grid volts-anode current curves or "conductance" 
curves of a two-volt pentode (P.M.2 ). The dotted curve (4) 
represents the charecteristic when the anode voltage is higher 

than the screened grid voltage. 

magnification factor to internal resistance is much higher 
than that for a triode, as the following examples will 
clearly show. 
The internal resistance of an LS5A is about 2,700 ohms, 

and its magnification factor 2.2. On the other hand, the 
corresponding data for an LS5B are respectively 25,000 

ohms and w. The ratio —m in the first case is  2.2 • 
2.700 

20  
800 IAA, and in the second   = 800 A. Thus 

25,000 
the ratio for a triode of the LS5 class seems to be more 
or less constant.' Now this ratio is extremely important. 
The reader has dropped across it before under the guise 
of " mutual conductance." It is usually designated by 

the letter g. Symbolically we have —= g or nt =gp. If 

' It varies according to the valve design. 

A 
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the reader will only adopt the auto-suggestion scheme 
here, and say to himself m=gp, m=gp, etc., he will 
soon know all there is to be known about the business. 
I fail to see why one should go on talking about 
" mutual " conductance. " Conductance " by itself is 
to my mind quite sufficient, and I intend therefore to 
give the " mutual " part of the title its notice to quit. 

The Pentode and the Moving Coil Loud speaker. 

The conductance of a valve is the change in anode 
current when the grid voltage is increased or decreased 
by z volt. Turning to Fig. 2, we have curves showing 
the relation between anode current and grid voltage, for 
various anode potentials. These are in reality con-
ductance curves. If for any given value of anode volt-
age, say, we draw a horizontal line equal to one volt, 'an 
equivalent vertical line is the change in anode current for 
a change in grid volts of unity. Thus the change in anode 
current per grid volt is. 1.8 milliampere, and' this is the 
" conductance." The value we have just found applies 
to the pentode, and is much higher than that for a triode. 
Examples of the latter were cited above, when for the 
LS 5 class of valve we obtained a value of 800, this being 
microamperes. Converting to milliamperes, this becomes 
o.8, which is about half that found for the pentode. 

Fig. 3.—Diagram Illustrating variation in anode current with 
grid voltage for a P.M.22. The screened grid voltage is 150 
and the anode voltage ISO. Note that g in Fig. 4 is for different 

screen and anode voltages. 

- 30 - 20 -10 

VOLTAGE ON CONTROL GRID 

From Fig. 2 we see that the pentode characteristics 
are substantially linear for a grid swing from o to 12 or 
15 volts. At the mid-point, the anode feed current is 
about 27 mA when the screening grid and the H.T. are 
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The Output Stage and the Pentode.— 
both 150 volts. This is quite high, and is comparable 
with triodes of the LS5A class. The internal resistance 
is 33,000 ohms, which is high for a power valve, but this 
is immaterial, since it is clear from Fig. 3 that for a grid 
swing of ± 7.5 volts the change in anode current amounts 
to 26 ( ± 13) milliamperes. Such a current variation is 
ample for average loud speaker purposes. Taking the 
case of a coil-drive loud speaker, we can assume its 
maximum impedance to be 4,000 ohms. This is small 

SCREEN GRID =. 120 VOLTS 

FILAMENT CURRENT p 28 AMP 

VOLTAeE 

CONDUCTANCE y .« T -5- = i&vA PER VOLT 

/1 ba.000 OHMS 

Fig. 4.— Anode volts—anode current curves for the P.M.32. Note 
that there are no kinks in the curves when the anode voltage Is 

less than that on the screen. Compare Fig. 1. 

compared with the internal resistance of the valve, i.e., 
33,000 ohms. Since the coil impedance is negligible 
compared with the internal valve resistance, the presence 
of the coil does not affect the variation in ahode current 
due to the signals on the grid. Thus the valve perform-
ance is portrayed by the curves of Fig. 2. For example, 
suppose the screening grid and the H.T. are both 150 
volts, and_ the grid swing on each side of the bias point 
is 7.5 volts, then from Fig. 3 it is clear that the maximum 
current change in the coil will be 13 mA. Another 
method of finding the current through the coil is by aid 
of the conductance. This, as I said before, is the change 
in anode current per volt change on the grid. For our 
pentode g = 1.73 mA. per volt. But the grid swing is 
7.5 volts, so that the maximum coil current (A.C.) is 
erg, =1.73 x 7.5 =13 milliamps, which is the value 
from Fig. 3. The reader should bear this in mind, 
because if the grid swing and the conductance are known 
the coil current can immediately be determined. He 

WilF@11@g,0 
Wout(91 

should remember, 
however, that this 
method of comput-
ing the coil current 
is only permissible 
when the valve re-
sistance is large 
compared with the 
coil impedance. It 
is not true in the 
case of an ordinary 
reed-drive speaker 
of 2,000 ohms 
nominal resistance, 
because its imped-
ance at the higher 
audio-frequencies is 
comparable with 
the internal valve 
resistance. 
A second series of 

curves for the pen-
tode is given in Fig. 
4. These corre-
spond with the 
screened grid curves 
of Fig. r. The in-
fluence of the 
earthed grid be-
tween screen and 

The Mullard pentode power output 
valve. The four-volt type illustrated 
above (P.M.24) has a filament con-
sumption of 0.15 amp. The max. 
anode potential is 150 volts at which 
the makers claim that a total grid 
swing of about 21 volts (110.5) can be 
accommodated and that the mutual 

conductance is 2.3 mA per volt. 

Fig. 5.—Grid volts—screen current curves for different anode 
voltages. The screen current rises slightly as the anode voltage 

falls but the effect is not marked. 

A IO 
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The Output Stage and the Pentode.— 
anode is to modify the electronic phenomena so 
that there is no negative resistance portion as shown 
at AB of Fig. 1. To the left of the line DE the anode 
is at a lower potential than the screen, but the screen 
does not drain away the anode current as in Fig. I. 
Moreover, the anode current is substantially unaffected. 
The screen current is illustrated in Fig. 5, from which 
it is clear that at the lower anode voltages it is a much 
smaller proportion of the total electron emission than in 
the case of Fig. 1. 
A further interesting feature of the pentode is the com-

parative closeness of the curves of Fig. 2 for any par-
ticular value of screen ¡potential. Although the anode 
voltage is varied from 150 to 6o, there is a comparatively 
small change in anode current. This is quite distinct 

-AO 

CONDUCTANCE CURVE 
MuLLARc, PENT004, 
-14A.1t2 USEE1 AI TRIODE 

0.28 AMR Yé •• 2 VOLTS 

CURVE' /a AND Li FOR _ , ecN9DE AND 
i.URVE 2 ax -J.va feu imixtumey_ cale 

• (WHERE .4 ItEFERS TO AM(TLIRRY commECTED , 
IGRID CURRENT) - Ht + 

EQDPIALENT OONOUDTANCE g PAS onk PEE VOLT 

MAGNIFICATION FACTOR M ee..S•4 

ISITERKAL RESISTANCE p 2900 °HMI 

- - 30 -PO 

VOLTS ON GRID 

-10 
eet 

10 

Fig. 6.—By connecting the screen and anode together the pentode 
can be made to function as a triode. The above curves represent 

the equivalent triode characteristics of a P.M.22. 

Fig. 7.—Anode and screen grid voltage plotted agsinst current 
for a P.M. 22 connected to function as a triode. 

CHARACTiERIOTICE Of . 

MULLART PENTODE L. 
, 

P.M. 22  

011A1 

f 1.8fitedi PERIL 

EQUIVALENT 1 In S. 4' 
PARAMETERS 1. - 2900 OHMS 

HI 7Vce} 

1 

FD.AMENT CURRENT 028 AMR 

1 VOLTACIE  

.50 100 ISO 

VOLTS ON ANODE AND AUXILIARY GRID  

from the triode where the separation of the lines is appre-
ciable. In practice this is important, since it means that 
for the pentode, although the anode voltage varies con-
siderably, the anode current is maintained. The argu-
ment can be crystallised by saying that the pentode has 
not only a high internal resistance p but a companion-
ately high magnification factor m. The closeness of the 
curves depends upon a high value of p. 
As a side issue, curves have been taken with the screen 

and anode connected together, thereby converting the 
valve into a form of triode. The results are illustrated 
in Figs. 6 and 7. The equivalent values are m=5.4, 
g=1.86 mA. per volt, p= 2,900 ohms. Note that g is 
substantially the same as that when the pentode is used 
in the normal manner. 

(To be continued.) 

A NOVEL BATTERY 
-nriE existence of a large number 
.4- of battery leads straggling down 
from the back of the receiver to the 
various batteries usually situated on 
the floor presents a very untidy ap-
pearance. 

It is a very simple matter, 
however, to remedy this without 
going to the expense of buying 
special battery cords. All that is A tidy multiple battery lead. 

LEAD. 
needed is a mohair bootlace. If 
the metal tabs of the lace are cut 
off, it will be found that we have 
a flexible mohair tube of such a dia-
meter that several ordinary single 
flexible leads can be threaded 
through it as shown in the drawing. 
On the whole, the arrangement 
presents a singularly neat appear-
ance. D. C. 

A 11 
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SPECIAL precautions must be taken in fitting the con-
densers, and it is essential that the vanes should be 
insulated from the metal panel in order to avoid a 

short-circuit of the grid bias batteries. As the Burndept 
condensers actually used in the receiver as described and 
illustrated are fitted with a spindle of insulating material 
the addition of a bush is not necessary as with ordinary 
patterns. 

In the matter of the cabinet, it should be pointed 
out that, as the panel is not of standard dimensions, a 

. specially made container must either be made or pur-
chased. That illustrated is a simple affair with a fixed 
back, made to the writer's specification, and measuring 
14in. by 14in. by 8136-in. deep inside. The panel is 
screwed to fillets fitted to top, bottom, and sides, with 
two runners arranged to act as supports to each end of 
the horizontal platform. 
If ready access to the 
interior of the receiver 
is required, it would be 
preferable to fit a hori-
zontal central batten across 
the back to carry two 
hinged doors. 

It is considered unneces-
sary to describe in detail 
the short-wave coils, as 
they are of a kind used in 
a number of Wireless 
World receivers. The 
aerial-grid inductance con-
sists of a single layer 
winding with 7o turns of 27/42 Litz, having a tap-
ping at the 12th turn from the earthed end for con-
nection to aerial, while the H.F. coupling is a 
standard " Everyman Four" transformer, preferably 
modified by disposing the terminal screws in the manner 
to be shown in the practical wiring plan. 
The transformer should be mounted with primary and 

neutralising windings nearest to the base; it must not be 
inverted. 

Fig. 4.—Construction of the sect 
showing relative positions 
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Coil Winding and Further 
Constructional Details. 

By H. F. SMITH. 

(Concluded from lasi week's issue.) 

The long-wave aerial-grid coil is wound on a 
ribbed " Becol " former, slotted as shown in Fig. 
4; in each rib there are io slots, approximately 
-11;/•,in. deep and n. wide. As the thickness of 
covering in different makes of wire varies slightly, 
it is recommended that the exact size should be 
found by trial ; the slots should be large enough 

comfortably to accommodate 25 turns of No. 28 D.C.C. 
wire. There is thus a total of 250 turns, with a spacing 
of tin. between each of the ten sections. The slots may 
be cut out with a hacksaw and finished off with a warding 
file, or they may be turned in a lathe. The tapping for 
connection to aerial is made at the 6oth turn from the 
low potential end of the coil; assuming the winding to 
be started at this end it will be at the tenth turn in the 
third section. In order that the finished coil may coincide 
with the corresponding short-wave inductance, the • 
standard 4m, former is reduced in length to 3¡in., al-
though this is not strictly necessary provided the relative 
position of the winding with respect to vertical screen 
and platform is unchanged. 
For the long-wave intervalve transformer a similar 

method of construction is adopted; in fact, thè secondary 
winding is the same, but 
the slots are cut in the in. 
former in the manner 
shown in the second draw-
ing in Fig. 4. Over the low 
potential end of the second-
ary is the primary wind-
ing, having so turns of 
No. 38 D.C.C. wire in a 
single layer, separated 
from the secondary by six 
strips of Paxolin or similar 
insulating material, hin. 
thick, and measuring 'kid 
long by ¿in. wide. These 
should be deeply scored 

longitudinally with any sharp instrument, and then bent 
to the form of a widely-opened " V " in order that 
they may fit snugly over the ribs. One of the strips 
should be fitted with a No. 8 or 'co B.A. screw at each 
end for anchoring the ends of the winding, and also to 
serve as junction points for external connections. If 
no special attempt is made to wind the turns closely it 
will be found that they occupy a winding length of about 
¿in., which is correct. 

lonally-wound long-wave coils, 
of the various windings. 

A 12 
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Switch-over Three.--

The neutralising winding, also having so turns of No. 
38 D.C.C., is wound immediately over the primary, 
from which it is separated by six more Paxolin strips, 
again h in. thick, one of which carries two screws for 
the ends of the coil. The ultimate connections of all 
these terminal points is shown in Fig. 4, the lettering of 
which corresponds with that in Figs. I and 5. 

In wiring the receiver it is recommended that as many 
leads as possible should be put on before mounting the 
coils in position, care being taken, however, that no wires 
cross the position they are to occupy. Moreover, it is 
suggested that the leads between the switch and H.F. 

35 . 

small ebonite packing disc was used to compensate for 
its lack of thickness as compared with ordinary panel 
material. 

For the high-frequency amplifying stage it is intended 
that an " H.F." valve of some 20,000 to 30,000 ohms 
should be used in,the socket marked V,. For V2 the 
detector, an " RC." valve of some 50,000 to 70,000 
ohms is suitable, although one of lower impedance gives 
good results but less sensitivity; it is quite adequate for 
work at short range, but its use will necessitate the addi-
, tion of a third cell to the bias battery G.B. 2. A power 
\ alve, or preferably, one of the " super-power " variety, 
should be used as V2 in the output stage. 

 H-0  

-G.B.3I +H.T COM1 I +LT 

s, 
 10.B.2 

o 

O o. 

I 

II I 
I I I 

1j1 

11 
Cg 

II 

o 

 a— 

POTS 

5.—The practical wiring plan. Connections to the screen are marked S. Lettering corresponds with that in Figs. I and 4. 

transformer should be soldered to the switch contacts 
before the coils are finally secured. If the less accessible 
connections are put on first the set will be found no more 
difficult to wire than one built on more convent:anal 
lines. Components are so arranged that only two high 
potential H.F. leads (those joined to the grid of V, and 

• plate of V,) pass through the screening partitions. 
The practical wiring plan is given in Fig. 5, which is 

drawn in such a way that the components are shown in 
as nearly as possible their actual relative positions with-
out unduly complicating matters. The various connec-
tions to the screen (and consequently to negative L.T., 
negative H.T., and G.B. positive) are indicated by the 
letter " S." It will be observed that the frame of the 
jack is in metallic contact with the panel, although a 

A 13 

Provision for separate H.T. voltages for the different 
valves is not considered as being necessary for a receiver 
of this kind, particularly if the usual maximum of 120 
volts is not exceeded to any extent. If it is, an .extra 
terminal may be added for the H.F. valve, or, if trans-
former L.F. coupling is adopted, for the last stage. 

Initial tests should be carried out on the medium broad-
cast waveband with the switch levers in the " down " 
position. The potentiometer slider should be set near 
the negative end of its resistance winding, being adjusted 
for loudest signals as soon as anything is heard. The 
next step is to neutralise; this is carried out in the manner 
described on many occasions in this journal, particular 
care being taken to balance as accurately as possible. 
We now come to a matter which may conceivably give 
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Switch-over Three.— 

rise to a little trouble. As the neutralising condenser is 
not duplicated it is necegsary that the same capacity 
should balance both medium and long-wave sides of the 
receiver. In practice it was found the same setting held 
good, as was intended, on changing over. If for any 
reason it fails to do so, it should be observed whether 
an increased or decreased neutralising capacity is re-
quired to give stability on the long waves. If the former, 
two or three turns should be added to the neutralising 
winding; if the latter, a simffar number of turns should 
be removed. A still easier way out of the difficulty 
(which, it should be emphasised, is unlikely to arise) is 
to fit separate neutralising condensers for each circuit; 
to do this the grid of V, should be joined directly to the 
left-hand blade of the switch S2 instead of through the 
balancing capacity. The individual condensers are now 
interposed in the leads joining the coil terminal points 
marked N.C. and the switch contacts. 
As the operation of the controls is essentially similar 

to that of any modern receiver, it need not be described. 
Except for the points already discussed, no special pit-
falls are likely to be encountered. Experiments may be 
tried with different aerial tappings on the coils L„ 
particularly if requirements in the way of selectivity are 
exceptional, or if the dimensions of the aerial differ 
widely from the usual standard. 
When dealing with possible sources of trouble, the 

writer should have drawn attention to the need for avoid-
ing possible short-circuits when fitting filament resist-
ances to a metal panel. In this matter, our choice of 
suitable components is strictly limited, but no trouble 
will be experienced with Igranic rheostats, provided the 
precaution is taken of drilling an oversize hole through 
both indicating disc and panel to preclude the possibility 
of accidental contact between spindle and metalwork. 
The same applies, of course, to the potentiometer. 

Finally, a suggestion may be offered as to simplifying 
This receiver is available for inspection by readers at the Edito 

Queen's Park Wireless Club. 
Among interesting events in recent pro-

grammes of the Queen's Park Radio Society 
have been a demonstration by the Celestion 
Loud Speaker Co. and a talk by Mr. Biddle on 
short-wave reception. In the loud speaker 
demonstration gramophone records were repro-
duced with a seven-valve amplifier, which gave 
excellent tone and volume on two large cone. 
type loud speakers. 
The club is at present engaged on the con-

struction of an amplifier. 
Hon. secretary, Mr. F. Bath°, 37, Enbrook 

Street, Queen's Park, W.10. 
0000 

" All Wave Four" Demonstrated. 
The IVirelesa IVerlil " All Wave Four" re-

ceiver was demonstrated by Mr. Reuben Heaton 
at time last meeting of Slade Radio, Birmingham, 
with excellent results. The society's II.T. 
eliminator was employed. All interesting feature 
of the evening was a test of a number of loud 
speakers concealed behind a screen, members 
voting on the respective merits of the different 
instruments. The results were, in many cases, 
very enlightening. 
Hon. secretary, Mr. Il. Clews, 52, St. Thomas 

Road, Erdington, Birmingham, 
0000 

Meter Economy. 
" Getting the most from your meters" was 

the subject of an entertaining talk given by 
Mr. 11. A. Brown at the last meeting of the 
Tottenham Wireless Society. While voltmeters 
are usually supplied in two ranges, one suitable 
for L.T. readings and the other for MT., 

r5 

the building of the metal " chassis." Instead of making 
the horizontal platform in one piece, with apertures cut 
out for the variable condensers, the form of construc-
tion shown in Fig. 6 may be found more convenient. As 
will be seen, the vertical screen is a single sheet of metal, 

Fig. 6.—A suggestion for simplifying construction of the metal 
chassis. 

while the platform is made in two parts, supported at 
their outer extremities by metal brackets, and at their 
inner ends by flanges screwed to the vertical screen. The 
width of these platforms should be just sufficient to 
afford a clearance for the variable condensers; if neces-
sary, they may be set slightly above or below the centre 
line, in order that allowance need not be made for a 
projecting spindle extension. 

rial Offices of this journal, 1161117 Fleet Street, London E.C.4. 
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milliammeters, said Mr. Brown, were not avail-
able in multi-range varieties, and time demands 
upon one's purse often preclude the luxury of 
several instruments. The speaker advised the 
purchase in the first place of a really good 
meter having a low scale. This could be 
brought up to any required reading by the use 
of external shunts. Shunt resistances could be 
easily made front old filament resistances; when 
made the resistance should be embedded in 
sealing wax. 
On Saturday, June 30th, a party of members 

visited Croydon Aerodrome, where they were 
able to study the arrangements for the arrival 
and despate of 'planes. 
Hon. secretary, Mr. F. E. R. Neale, 10, Bruce 

Grove, Tottenham, 5.17. 
0000 

Tracking an Oscillator! 
Something new in field days was attempted 

by the Bradford Radio Society on Saturday, 
June 30th, when four parties of members, each 
provided with a small portable receiver and 
frame aerial, endeavoured to track a wily oscil-
lator, who was known to be concealed in au 
area of approximately two miles square. No 

party was successful in running him to eartn. 
although Mr. Carter's party came within a 
hundred yards of the offender. 
Some amusing incidents occurred. Accidental 

short circuits considerably overheated several 
valves, while one metnber, forgetting that his 
telephone leads were attached to the set, gave 
chase to a rabbit! 
Owing to the success of this event, another 

°senator hunt will probably be held in Sep-
tember. 
Hon. secretary, Mr. E. A. Cowling, 1145, Leeds 

Road, Bradford 
0000 

A Visit to Trafford Park. 
A visit to the wireless Department of Messrs. 

Metropolitan Vickers, Trafford Park, Manchester, 
on June 16th was an attractive fixture In the 
programme of the Wigan and District Technical 
College Radio Society. Forty members of the 
society were conducted over the sitops by Mr. 
N. P. Minton, the chief engineer, and three 
assistants. The greater part of the work in 
hand was concentrated on sets working entirely 
off the mains and employing valves with separ-
ately heatert cathodes. The entire process of 
manufacture of coils, condensers, and other 
components was carefully examined, and not the 
least interesting part of the afternoon was a 
visit to the testing laboratory. By the kindness 
of the directors, the party was entertained to 
luncheon. 
On Saturday last, July 7th, the Society held a 

test of portable sets nt Rivington Pike. 
Hon. secreary, Mr. M. M. Das, B.Sc., Library 

Street, Wigan. 
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'USEFUL DATA CLARIS. (No. I.) 
A New Series of Abacs for Solving Practical Problems. 

By R. T. BEATTY, M.A., B.E., D.Sc. 

1928. 

The chart on the facing page is arranged to readily reveal the relationship between frequency and wavelength. Continuing 
from this simple scale a series of abaes for solving practical problems relating to receiver design are to be included in future 

issues. They will include scales relating to resistance, capacity, inductance and wavelength ddermincdions. 

ULTIPLICATION, division, and similar exer-
cises in arithmetic are fatiguing operations, and 
attention has been drawn by an unknown poet to 

their vexatious nature and to the disturbance of mental 
equilibrium produced by fractions in particular. In 
many cases, however, where the same type of sum has 
to be done over and over again the answer can be found 
very simply by merely laying a straight-edge across three 
lines and reading off the number required. 
The abac (Latin abacus) was originally a framework 

carrying a number of parallel wires on which beads were 
strung, and was used to teach arithmetic to the children 
of ancient Rome; children in this country used a similar 
device till quite recently. The introduction of the 
modem abac in 1884 was due to M. d'Ocagne, a French 
engineer, and his methods were taken up with enthusiasm 
by engineers throughout the world. 

• What la an Abac ? 

A simple abac is made by drawing three parallel 
uniform scales. If we put a ruler across the diagram 

3 -- 3-

2 - 

3 

" - 2 

o o o 

- 1- - 1 - - - 1 

-2- -2- --2 

- 3- - 3- --3 

a , 

ADDITION 

a + b = 20 

How addition is accomplished by an abac. Half the sum of the 
distances numerically set out along a and b is revealed on c. 

we see that the height of the intercept on the centre line 
reckoned upwards from the line of zeros is half the sum 
of the intercepts on the outside lines; that is, a + b = 2C; 
thus, along t:le dotted line 1+3=2 X 2. If we reverse 
the (a) line we get — a + b =2C, i.e., — (-1)+3 =2 X 2. 
Again, by reversing the middle line the equation 

solved becomes a b — 2c, or i +3= — 2( -- 2). 

Multiplication and Division. 

If we draw logarithmic scales in which the equidis-
tant divisions represent 1, io, no, and so on, we have 
an abac for multiplication. For when we want to mul-
tiply together such powers of io as '0' and 1o3 we add 
the indices and obtain io4. Thus we find that a..13 = c2, 

io 3— o3— --to3 

102_ - 

10 1— —1o1 

—102 • 

100 100 100 

161— 10 1-

162- - 

103— 

-1(31 

-2 
10 - - 162 

103- -103 

MULTIPLICATION 

a x b c2 

Multiplication and division are achieved by the use of logarithmic 
scales. 

or 1o' x ios=m4, the square of io.2. Again, if we are 
given the equation a x rob = c2, we move the b scale up 
by one space: the dotted line then shows that 
ro' x io•Io2=io4= the square of 102. 
The abac which is given this week does not require 

a ruler; we simply read kilocycles on one side and metres 
on the other. Each double scale is produced by taking 
two logarithmic scales and fitting them together with one 
reversed. The rule is that kilocycles x metres = 300,000, 
and if this product is made correct at any one point it 
will be correct at all other points. 
Most people think in cycles at low frequency, metres 

at high frequency. Thus, while we may be familiar 
with a tuning note, of a frequency of I,000 cycles or 
kilocycle, few would recognise it as a 3oo,000-metre 
wave. Similarly, a 5-metre wave is easier to think ot 
than its equivalent of 6o,000 kilocycles, though in time 
we shall no doubt come to use megacycles (millions of 
cycles) for these high frequencies. 

• 

A i6. 
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Comparative Tests Without Special Apparatus. By " RAD1OPHARE." 

M ANY of our difficulties with the operation of 
wireless receivers are due to the fact that high-
and low-frequency voltages cannot be measured 

by ordinary instruments. It is now generally recognised 
that a D.C. voltmeter is almost essential; but, after all, 
it only shows that our set is being supplied with the 
energy necessary to put it into a condition for, per-
forming its function, and gives no indication of how the 
signal is surviving the successive processes of H.F. 
amplification, detection, and L.F. magnification. For 
this, we have to rely on that notoriously unreliable 
organ, the human ear. Admittedly it is the final arbiter 
—there is sometimes a tendency to forget this—but it 
does not retain its impressions, and, when trying the 
effect of an experimental alteration, it is almost im-
possible definitely to decide whether the change is for 
better or worse unless a quick comparison is possible, 
and in any case the variation in intensity has to be con-
siderable for it to be 
appreciable: 

At this point one may 
ask if a gain in signal 
strength which is not 
sufficiently great to be at 
once audible is worth 
worrying about. In the 
long run, it probably is, 
but this is hardly the 
. point; the excellence or 
otherwise of even the 
simplest wireless receiver 
depends on many details, 
' and although an improve-
ment at any one point may 
fail to produce notice-
ably louder signals, the 
sum of several such gains 
will be perceptible. 
As suggested above, 

quantitative measurements can only be made with the 
help of special apparatus to which the average amateur 
has not access; however, this need not deter him, as 
very useful comparative data can be obtained with the 
help of ordinary instruments. 
When endeavouring to improve the sensitivity of a 

receiver, attention will mainly be concentrated on its 
high-frequency amplifying side, and fortunately it is 

How to connect a milliammeter for obtaining visual indication 
of comparative signal strength at each stage. 

quite an easy matter to obtain visual indication of 
an increase or decrease of its output, assuming the trans-
mission to be constant. All that is required is a milliam-
meter, which is inserted in series with the detector valve 
anode in the position shown at A in the diagram; a 
gain in signal strength is shown by an increased change 
in current as compared with that flowing when no signal 
voltage is applied. If the valve is functioning as an 
anode bend rectifier, this change will be in an upward 
direction, a decrease in current taking place with the 
leaky grid condenser method of detection; this method 
is less convenient. 

Several precautions should be taken to avoid the 
possibility of misleading results; and in particular it 
is essential that L.T., H.T., and grid bias voltages 
should remain constant while comparisons are being 
made. Above all, one must beware of incidental re-
action effects. When the detector valve is of the high-im-

pedance type, with a high 
value of anode resistance, 
the ordinary milliammeter 
will be insufficiently sensi-
tive to give a clear read-
ing, but this difficulty 
may be overcome by the 
temporary substitution of 
a smaller resistance, and, 
if necessary, of a valve 
having a lower impedance, 
with an increased negative 
bias if it is to rectify on 
the lower bend. 
The comparative 

measurement of audio-
frequency voltages after 
rectification is more diffi-
cult, because modulation 
is always varying. How-
ever, the tuning note is 

constant enough to be a useful help. To get an 
indication of the rectified output from the detector, the 
milliammeter is transferred to point B (or C) in the anode 
of the 1st L.F. valve, the bias Of which is increased to 
about twice its previous value in order to convert it from 
an amplifier to a rectifier. Any increase in anode 
current over the steady value will be a measure of the 
low-frequency voltage applied to the grid. 

A 18 
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Philips Transformer 

gives even amplifica-
tion over the whole 

range of music and speech 

frequencies, because be. 
een 200 and 10,000 

cycles amplification is absolutely 

constant and at even as low as 
50 cycles it is well over half of 

the maximum. Intermediate 

and high frequency oscillations 
are not amplified, because 

beyond 10,000 cycles amplific-
ation rapidly diminishes 

to zero. The size is con-

venient and compact 

A D VERT IS EMENTS. 

because special 

new materials are 

used for both core and 
windings to give the 

right results while keep-
ing the size within the 

smallest limits. Consequently 

Philips Transformer ensures 

very rich tone and faithful re-
production, prevents distortion 

and maintains purity, takes 

little space on the mounting 

board and is easily fitted, even to 

/Á existing sets. The ratio 

i%  is 3-1. Dimensions: 

Base 3e," x 1 r. Height 2". 

PHILIPS• 

Advert. Philips Lamps Ltd. Radio Dept., Philips House, 145 Charing Cruss Road, London W.C.2. 

A ILO Advertisements for " The Wireless World " are only accepted from fi r ois we believe to be thoroughly reliable. 
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Unit -, 

PERMANENT CHARGER 
and L.T. COUPLER 

Incorporating Westinghouse Metal Rectifier for A.C. Mains, any 
voltag,e 40 to zoo cycles. 

CONSIDER THESE FACTS 

Four terminals and a special switch 
allow all connections between main 
supply, charger, accumulator and 
receiver to be left permanently con-
nected. The switch at the " in" 
position cuts off mains supply, con-
necting accumulator with valves; 
at the " out" position valve supply 
is disconnected and accumulator 
placed on charge. It is impossible 
for accumulators to be overcharged, 
and they cannot discharge back if 
main supply fails. 

CHARGER INCORPORATING 
L.T. COUPLER 

54/-

(I) The 'Regentone' 
Permanent Charger 
is guaranteed 
throughout for 12 
months. 

(2) There are no 
liquids, semi-
liquids, contacts or 
moving parts—and 
no valve. 

(3) The charging rate 
is amp. for 2, 4 or 
6 volt accumulators 
—Or 12 amps. in 24 
hours. 

(4) Consumption — r 
unit of electricity in 
oo hours' use. 

(3) The case is of brown 
bakelito with metal 
base, and Belling-
Lee insulated ter-
minal, to match. 

(6) The 'Regentone' 
is something more 
sisan a Charger. 
The simple, effec-
tive L.T. Coupler 
removes the nuis-
ance of accumu-
lator handling. 

(7) There are no com-
plicated connections 
or multiplicity of 
leads. 

(8) The 'Regentone' 
Charger 
111(11 1Sf t. 

CHARGER 
WITHOUT 

L.T. COUPLER 

47/6 
High Tension Units for 

A.C. MAINS. 
(Incorporating Westinghouse Metal Rectifiers.) 

Wi. Incorporating aoo ,olt too M A Ructiitt r. 4 tapping 
3 continuously variable, i power. 

W3. Incorporating 400 volt Ica WA Rectifier. 4 tapping,, 
2 continuously variable, i at 200 V., s at goo V. 

W4. Combining model W I with Permanent Charger and L.T. 
. Coutikr. 

Rectifier Units with Transformer Equipment, 
including Blue Print. 

SEND FOR ART FOLDER. 

REGENT RADIO SUPPLY CO. 
21, Bartlett's Buildings, 
Holborn Circus, E.C.4. 

( A I RA L 965) 

e4cficer 
of critias 

PLUG IN 

DECittniC 

Illustreteli is the De Luxe 
Wall Jack, finished Nickel, 
Oxy - copper. Oxy- silver or 
White enamel. Bases in 
Mahogany, Walnut, Oak. 
Black or White enamel. All 
Jacks made either for series 
or parallel wiring. 

Price 3/9 each. 

NOT so very long ago 
reception was confined 
to the room in which 

the set was installed. Bulgin 
Wall Jacks have altered all 
that. They enable you to 
keep your set close up to the 
lead - in and make Loud 
Speaker extensions to any 
room in the house. 

The Jacks are easily fitted, 
absolutely reliable, and are 
supplied in a variety of finishes 
to match electric light switches 
which they resemble in neat-
ness and appearance. 

We will gladly forward you 
our illustrated leaflet showing 

how simple it is to wire up your house for "radio 
in every room... 

A. F. BULGIN & CO., Radio Manufacturers, 
9, 10, 11, CURSITOR STREET, CHANCERY LANE, E.C.4. 

ROWIIIRDARSON 
PUSH-PULL 

T.2420. T.2408. 
Output Choke. Input Transformer. 

IMPROVED tonal reproduction with greater volume is now made possible with the new Royal-Thordarson Push-
Pull Units. The combination, consisting of T.2408 

Input Transformer and T.2420 Output Choke, will give you 
the finest possible reproduction obtainable. Designed for 
use with power valves only. The output choke has sufficient 
capacity to take care of all existing types of power valves. 

Kit of Two Units, 45/-
Our 32-page booklet "The Great Voice- will tell you all about 
Push-Pull Amplifiers, Pick-ups, Moving Coil Speakers and 
Gramophone Amplifiers. Write for your copy to-day. Send 
(Id. in stamps 

THE ROTHERMEL CORPORATION, LTD., 
24-26, MADDOX ST., REGENT ST., LONDON, W.1 

'Phone : 'Gramm 
Mayfair 0578-0579 " Rot) rrrn,I. \read°, Land o. 

Mention of " The Wifeless World," when writing to advertisers, will ensure prompt attention. A20 
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A Review of the Latest Products of the Manufacturers. 
PYE ANTI-CAPACITY VALVE-

HOLDER. 
The minimum of insulating material 

has been used in the construction of these 
valve holders yet their strength is re-
markable. Being of the rigid type, they 
can be used effectively for H.F. or L.F. 
stages but there is no reason why they 
should not be used for the detector stage 
if mounted on sponge rubber. 

The anti-capacity valve holder made by 
Messrs. W. G. Pve, Granta Works, 

Cambridge. 

Fitted with soldering tags only, the 
price is 8d., and with square undercut 
terminals of the type fitted to Pye chokes 
and transformers, 10d. 

O o o 
TRIX THREE-BASE. 

For the time being the low-frequency 
aide of modern receivers has reached a 

Trix " Three-Base" detector-amplifier 
unit. 

A 21 

state of stability and a resistance-coupled 
stage followed by transformer coupling 
is now almost universal practice. Messrs. 
Eric J. Lever (Trix), Ltd., 8/9, Clerken-
well Green, London, E.C.1, have taken 
advantage of this state of affairs to pro-
duce a three-valve unit for L.F. amplifica-
tion which can be incorporated in every 
type of receiver and greatly simplifies 
construction. With the exception of the 
R.I.-Varley general purpose transformer, 
"Trix ' components are used throughout 
and the whole unit is produced for the 
reasonable figure of 45s. There is no 
limit to the number of valves or types of 
H.F. coupling which may be connected in 
front of the unit, a fact which should 
appeal to the prospective experimenter. 
The first valve is, of course, the de-

tector. Direct connection is made to the 
grid so that anode bend or leaky grid 
rectification can be used at will by the 
addition of suitable components before 
the detector. The detector valve holder 
is of the anti-microphonic type, the two 
L.F. valves being mounted in rigid 
holders. Following the detector is the 
compact Trix R.C. unit with a radio-
frequency choke for capacity controlled 
reaction. The latter feature makes the 
" Three-base" suitable for incorporation 
in sets of the MuHard Master Three and 
Cossor Melody Maker type. 

Battery connections are made through 
a multiple cable and a flash lamp fuse is 
included in the H.T. negative lead. 
The output terminals are connected 

directly to the anode circuit of the last 
valve. 

A brief test showed the amplifier to 
be stable and extremely good quality was 
obtained, there being no limit in the 
choice of suitable valves and battery 
voltages. 

BULGIN BASEBOARD NEUTRALISING 
CONDENSER. 

A novel point of construction in this 
condenser is the single bearing in the 
base which supports the moving valles. 
This bearing is of large diameter and 

Buigin baseboard neutralising condenser. 

carries a wide shoulder which effectively 
prevents side play, an important point in 
view of the fact that considerable leverage 
is possible with the long extension handle. 
A fibre friction washer fitted underneath 
the shoulder ensures smooth action and 
the requisite tension is applied by a 
forked spring which is also used to pick 
up contact with the moving vanes. 
me rated maximum capacity is 65 

micro-infds. and the measurements on the 
specimen submitted for test showed the 
maximum to be 63 micro-mfds. with a 
minimum of 2.5 micro-mfds. The price 
of this condenser, which is made by 
Messrs. A. F. Bulgin & Co., 9/11, 
Cursitor Street, London, E.C.4, is 5s., 
and there are two others with maxima of 
35 and 50 micro-mfds. each priced at 
4s. 9d. 
The construction and finish are in every 

way excellent. 



vim« RADIO TESTER. 
This tester has been developed by the 

Weston Electrical Instrument Co., Ltd., 
15, Gt. Saffron Hill, London, E.C.1, with 
the object of combining in a single instru-
ment the means of measuring all the 
direct currents and voltages in a wireless 
receiver. The nucleus of the instrument 
is a sensitive Weston meter with a resist-
ance of 1,000 ohms per volt, a value which 
ensures accuracy when measuring the 
voltages given by dry cell H.T. batteries 
or battery eliminators. By means of a 
rotary selector switch, shunts and series 
resistances are automatically connected to 
the meter to give the following ranges :— 

Voltage Current 
Range. Range. 

HT O-200 0-20 ma 
L.T o. 0-0.4 amp. 
Grid bias . . 0-20 

The first function of the tester, there-
fore, is that of a multi-range volt-
ammeter; but this is o4r one of the 
many parts played by this versatile instru. 

Weston radio tester for universal D.C. 
measurements on wireless receivers. 

ment. Frobably the most important use 
to which it may be put is that of observ-
ing the D.C. characteristics of a valve' 
under actual receiving conditions. For 
this purpose three valve holders are fitted 
to the instrument panel. The valve to 
be tested is inserted in the left-hand 
socket and connection to the receiver is 
made through plugs and leads to the 
empty valve holder in the set. Two 
alternative sockets are provided on the 
tester in order that the polarity of the 
L.T. leads may be correctly applied to the 
meter. With this arrangement the actual 
voltage across the filament pins may be 
measured while the valve is taking 
current, and, in addition, the filament 
current, anode current, grid voltage and 
H.T. voltage may each be measured in 
turn. The makers point out, however. 
that the H.T. voltage will be reduced by 
the volt-drop in the external coupling 
circuit. This reduction will, in general, 

NVIrewo 
Woutt 

be less than 1 per cent. for H.F. or L.F. 
transformers, but in the case of resistance 
coupling is indefinite and it becomes 
necessary to. make a direct reading of the 
H.T. voltage by connecting the battery to 
the special terminals provided on the 
instrument. The same caution is neces-
sary when interpreting the grid bias volt-
age, the volt-drop in this case being due 
to the current taken by the measuring 
instrument itself. However, there are no 
corrections necessary to the anode current 
readings and it is possible with this 
arrangement to adjust the grid bias of 
L.F. valve to its correct value by observ-
ing the movements of the needle while 
signals are being received. 
A switch marked " Grid Test " is pro-

vided for the purpose of disconnecting the 
G.B. battery and connecting the grid of 
the valve direct to L.T. +. If no change 
takes place in the anode current a dis-
connection in the grid circuit or run down 
G.B. battery is indicated, but if every' 
thing is in order a considerable increase 
in anode current will result. In making 
this test the H.T. volts must be reduced 
below the maximum recommended by 
valve makers and the key should not be 
depressed for more than a few seconds. 
In the 519A model complete characterist ic 

curves may be 
taken by connect-
ing the L.T., 
G.B. batteries from 
the receiver to 
special terminals 
provided for the 
purpose, and a pre-
liminary test can 
be made to find 
whether the grid or 
plate is touching 
the filament. In 
the 519 model these 
terminals are omit-
ted and the tests 
are . restricted to 
measurements on 
valves operating 
under receiving con-
ditions; but the 
meter can still be 
used for battery 
tests and for tlçe 

innumerable continuity tests to which a 
multi-range meter can be applied. 
The price of the 519A model is £15 15s. 

and the model 519 without terminals for 
taking valve characteristics is £13 . 10s. 

' 0000 

A NEW " DEVICON" CONDENSER. 
The Radio Devices Co., Newdigate 

Street, Nottingham. have revised the 
design of their well-known " Devicon " 
condenser, and now offer it to the public 
in two capacities (0.0003 and 0.0005 mfd.) 
at• the extremely reasonable prices of 
4s. 9d. and 5s. The condenser vanes and 
end-plates are now • constructed of hard 
rolled aluminium, which is dipped to give 
a pleasing matt finish. 
The 0.0005 mfd. model submitted for 

test, had a maximum capacity of 0.00048 
infd. and a minimum of 41 micro-mfds. 
The plates are designed to give a straight 
line frequency tuning law. 

JULY lith, 1928. 

The bearings are substantial, and an 
adjustable friction band is fitted to the 
spindle where it projects from the bottom 

.'Devicon " S.L.F. condenser. 

end-plate. The insulation throughout 
consists of best quality ebonite bushes 
and washers, located in the metal end 
plates. 

0000 

IGRANIC THREE VALVE SHORT-
WAVE SET. 

In connection with the review of this 
receiver which appeared in the issue of 
June 27th, it should be noted that the 
extra coils which sell at 35s. per pair are 
for short waves (69-120 metres); addi-
tional coils for normal broadcast wave-
lengths (250-520 metres) and long waves 
(1,000-2,000 metres) are priced at 45s. per 
pair. Also the prices quoted for com-
plete receivers include Marconi royalties. 

CATALOGUES 
RECEIVED. 

Mullard Wireless Ser‘ ice Co., Ltd., 
Denmark Street, London, W.C.2. Revised 
leaflet No. W.A.16 of the Mullard 
" Permacore" transformer, and leaflet 
V.R.65 describing the P.M.12 and P.I.14 
screened grid valves. 

000v 

Goodmans, 27, Farringdon Street, Lon-
don, E.C.4. Illustrated price list of parts 
for constructing lloodman's cone loud 
speakers. 

•0000 

London Radio Manufacturing Co., Ltd., 
Station Road, Merton Abbey, London, 
S.W.19. Leaflets describing Orphean cone 
loud speakers and cone drive unit. 

c00% 

Burne-Jones and Co., Ltd., • 288, 
Borough High Street, London, S.E.1. 
Illustrated leaflets dealing with each of 
the following Magnum products :— 
Moving coil speakers, " Roadside Four " 
Portable, " 1929 Purity Three " Receiver, 
Standard wave trap, H.F. chokes.. 
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C-111:k1qE,IT MODIC,S  
Events of the Week in Brief Review. 

LAST INSTALMENT: THE LICENCE! 

A Bristol "pirate" pleaded that he 
was still paying for his set by instal-
ments, and had hoped to take out a 
licence when the payments were con-
cluded. 

0000 

A DISSATISFIED ALDERMAN. 

" The programmes are unsuitable, and 
the transmission is very unsatisfactory." 
—Alderman II. Robson, of Bournemouth, 
referring to a wireless installation in the 
Corporation Café. 

It is understood that the B.B.C. is pro-
gressing as well as can be expected in 
the circumstances. 

0000 

SIAMESE PRINCE AND THE 
SHORT WAVES. 

The Crown Prince of Siam is well-
known as a short-wave enthusiast. 
Recently he inspected the short-wave 
equipment at 3LO, Melbourne. On his 
return to Siam he issued instructions in 
his capacity of Minister of Communica-
tions that the Siamese Naval Radio 
Department should listen for 3L0 and 
render official reports. 

0000 

ANOTHER USE FOR THE 

LOUD SPEAKER. 

In an effort to induce more careful 
driving on the French roads, the police 
of Beauvais have equipped a car with 
amplifying equipment and a loud speaker. 
Reckless motorists in the Beauvais dis-
trict run the risk, therefore, of being 
deafened by stern warnings from the 
police car which is now touring the 
neighbou rhood. 

0 0 0 0 

RADIO—TELEPHONY IN AERIAL DRILL. 
The brilliant display of air drill 

carried out at Hendon on Saturday, June 
30th, by No. 56 Squadron was repeated 
on Friday and Saturday last at the 
R.A.F. Display at Blackpool. 
Each machine in the Squadron was 

equipped with a short-wave receiver, 
while the leader's machine also carried 
a transmitter. During the flight vari-
ous spectacular evolutions were carried 
out on the leader's word of command, 
the stunts including looping the loop, 
flying in line, and re-forming squadron. 

A 23 

BRITISH WIRELESS ON ITALIAN 

AIRSHIP. 

Readers who have followed the course 
of events in the rescue of General Nubile 
and the crew of the Italian airship 
" Italia " will be interested to learn that 
the explorers' wireless receiver was a 
Burndept ahort-wave set (Mark IV). 

0 0 0 0 

TELEPHONY MESSAGES FOR 

FISHERMEN. 

The well-known wireless station at 
Scheveningen (Holland) now issues a 
daily telephony message for the benefit 
of the Dutch herring-boats at work in 
the North Sea, writes the Hague corre-
spondent of the " Daily Mail." 
The messages are sent out on a wave-

length of 1.875 metres every day except 
Sunday at 5.45 p.m. 

RADIO 1VHOLESALERS UNITE. 

To further the interests of the whole-
sale radio trade, the Radio Wholesalers' 
Federation has been formed with offices 
at 35, Sicilian House, Sicilian Avenue, 
London, W.C.1. 

0000 

WIRELESS AND CABLE COMBINE. 

At the time of going to press we under-
stand that the Imperial Wireless and 
Cables Conference has decided to recom-
mend the formation of a Corporation 
embracing all wireless and cable com-
munications within the Empire. 
The Government would be represented 

on the Corporation, which would include 
the Marconi associated companies, the 
Eastern Telegraph Company, the Pacific 
Cable Board, and the beam and 

TRANSATLANTIC FLIGHT WIRELESS. A glimpse in the cockpit of Captain 
Courtney's Dornier Napier flying boat in which he is attempting a Transatlantic fight 
to and from America. The photograph, taken looking towards the rear of the machine, 
shows the Marconi AD 6 receiver and transmitter and the AD 16 direction finder. 
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cable services now operated by the Post 
Office. 

Before it can be put into operation 
the scheme must, of course, receive 
Cabinet and Parliamentary sanction. 

• 
0 0 0 0 

ALLEGED "PIRATE" PROSECUTION 
FAILS. 

An interesting case was heard at the 
Saxmundham police court recently, when 
a prosecution for using a wireless receiv-
ing set without a licence failed owing 
to the inability of the prosecutor to prove 
that the set was working properly. 

CAPTAIN COURTNEY'S FLYING BOAT. The Dornier Napier photographed at 
Pisa. The call sign of the aeroplane is the same as its identification sign, 

The defendant, against whom the 
charge was brought at the instance of 
the Saxmundham postmaster, was absent, 
but in a letter to the magistrates he 
explained that he had been away three 
months at sea and had not used the 
receiver prior to going away. On his 
return the set was found to be out of 
order. 
A representative of the post office 

stated that he had tested the set and 
admitted that he failed to pick up 
Daventry or any other station. 
The magistrates decided to dismiss the 

case on a payment of Court fees of 4s., 
and refused to allow prosecuting witness's 
expenses. 

0000 

90-METRE TESTS FROM NAIROBI. 
The station recently opened by the 

British East African Broadcasting Co. 
at Nairobi, Kenya Colony, will broad-
cast a series of experimental programmes 
extending over a period of about three 
months, beginning on Sunday next, July 
15th. These transmissions will take place 
daily from 5.30 to 8.30 p.m. (B.S.T.). 
The station authorities are also hoping 
to arrange for an additional programme 
to be broadcast every Saturday, which 
will last until 10.30 p.m. (B.S.T.). The 
Nairobi station has an aerial power of 
approximately 4kW, and works on a 
wavelength of 90 metres. The call-sign 
is 7L(:). Reports of reception in Britain 
will be welcomed by the station directors. 

0000 

NEW AUSTRALIAN BROADCASTING 
COMPANIES. 

Two new broadcasting organisations 
have been formed in Australia. One is 
the Dominions Broadcasting Pty., Ltd., 

g registered in Melbourne with a capital 

of £200,000, to acquire the businesses 
carried on by the Broadcasting Co. of 
Australia Pty., Ltd., and the Associated 
Radio Co. of Australia, Ltd. The other 
is the New South Wales Broadcasting 
Co., Ltd. (Sydney), with a capital of 
£100,000. This concern will acquire the 
licences of 2FC and 2BL, of Broad-
casters (Sydney), Ltd. 

0000 

AMERICAN AIRCRAFT ANTENNIE. 
A new form of aerial for aircraft has 

been developed by the U.S. Bureau of 
Standards to replace the trailing form 

of antennie which has been in use for 
many years. The new aerial consists of 
a metal rod extending vertically from 
the cockpit, having a total length of 10ft. 
Its chief advantage is that it practically 
eliminates the directional errors which 
were inseparable from the use of a 
suspended wire. 

•0 0 0 0 

CANADA-U.S. BEAM SERVICE. 
The Canadian Government last week 

issued a licence to the Marconi Wireless 
Telegraph Co. of Canada for the estab-
lishment of a beam service between Mon-
treal and New York. A contract has 
been entered into with the Radio Cor-
poration of America. 

0000 

WIRELESS WITH THE WHALING 
FLEETS. 

Wireless has been su valuable to whal-
ing and sealing fleets that the Southern 
Whaling and Sealing Co., Ltd., are 
making important additions to the exist-
ing Marconi installations of their fleet 
for the coming season. 
The " Southern Empress " is the new 

floating factory ship for the South Shet-
lands, and will be accompanied by three 
whale catchers. They will be equipped 
with telephone sets and direction finders, 
by means of which they will find their 
way back to the factory ship in fog or 
snowstorms, which normally cause con-
siderable delay in whale catching. 
The " Southern King " is attached to 

the South Georgia headquarters, carrying 
out the materials, stores, and men for 
the season, and returning with oil. 
The " Southern King " and " Southern 

Empress " carry more equipment than the 
rest of the fleet because of their different 

duties. In addition to the telephone 
equipment, short-wave transmitters are 
installed, which, it is anticipated, will 
keep these two ships in communication 
with British Post Office stations from 
the Antarctic, thus placing them in prac-
tically direct communication with the 
owners. Quenched spark transmitters for 
working with other ships and with local 
coastal stations during the voyage are in-
stalled, and also the latest type of wire-
less direction finders. Advantage has 
been taken of the high amplification 
factor of the new screened grid valves 
to incorporate two of them in the direc • 
tion finder. The result has been to in-
crease the selectivity and sensitivity of 
the amplifier in a remarkable manner. 
The fixed frame aerial system is used 
with this amplifier. They can be in-
stalled at any convenient place in the 
ship, and not necessarily in close 
proximity to each other. 

WIRELESS AT WESTMINSTER. 
From Our Parliamentary Correepondent. 

Renewal Date ol Wireless Licences. 
In the House of Commons last week 

Major Carver enquired of the Post-
master-General how many broadcasting 
licences had now been issued, and 
whether, seeing that broadcasting . 
licences now lasted for one year from the 
first day of the month in which they 
were issued, so as to facilitate the Post 
Office arrangements and for the public 
convenience, the renewal of broadcasting 
licences could be effected automatically 
on the first day of each year, as was the 
case with other licences. 

Viscount Wolmer said that the number 
of wireless receiving licences in force was 
just over two and a half millions. There 
would be considerable congestion at the 
Post Offices if this large number of 
licences was renewable on the first of 
January, and he did not consider that 
it would be in the interest either of the 
public or of the Post Office to alter the 
present arrangement. 

0000 

Abolition 01 Spark Transmission. 
ln reply to a question by Mr. Fiore-

Belisha regarding the use of spark trans-
mission, Lord Wolmer said that the Inter-
national Radiotelegraph Regulations 
drawn up at the Washington Conference 
last year provided for a gradual reduc-
tion in the use of the spark system. 
Under these Regulations no new land 
stations might be established on the spark 
system, and the use of spark transmitters 
by land stations was to be discontinued 
entirely by the end of 1934. •The Regu-
lations permitted the use of spark trans-
mitters on ships, although after the end 
of 1929 no new spark transmitter might 
be installed of higher power than 300 
watts, and after the end of 1939 no spark 
transmitter of higher power than 300 
watts might be used on a ship. 
The new Regulations would be applied 

in this country, and a start had already 
been made in the work of converting the 
British coast stations from the spark 
system to a different system. 

A 24 



JULY nth, 1928. Whp@II@eo 
Warlld 45 

PROCRAMME-.," 
BARCELONA (Radio Barcelona), Call EAJ t (844.8 
metres) ; 1.5 kW.-8.0, Exchange Quotations. 
610, Sextet Selections, Paso-doble, Serrano (Sentis) ; 
Là-haut (Yyain), Waltz: Roses of the South (J. Strauss); 
Cancion canaria (Torroba), La noche de Reyes (Ser-
rano). 0.0, Exchange Quotations and News. 9.5, 
Orchestral Concert: March, Good Luck (Woodhouse) ; 
El BarberiUo de Lavapiés (Barbieri); Waltz: The 
Chocolate Soldier (Oscar Straus) ; Larghetto, Ten-
dresse (Delmas) ; The Third Tango, Nocturne (Jordà); 
Serenata (Charpentier) ; Overture to ' Flotte 
Bursche" (Suppe). 10.0, Exchange Quotations and 
Weather Report. 10.5, Programme relayed from 
Madrid, EA J 7. 

BERGEN (370.4 metres) ; 1.5 kW.-8.0, The Wireless 
Orchestra: Hungarian Rhapsody (Erichs) • Serenade, 
Vision (Drdla) ; Auf echt NYiener-Manier-Vals (Fucik). 
8.80, Soprano Solos by Mrs. Nancy Naess: Caval-
leria Rusticana (Mascagni); La Tosca (Puccini); 
Aida (Verdi). 9.0, Trade Advertisement Union 
Programme. 9.30, Whistle Duets by Miss Ellen 
Scludtler and Tibor Ney. 10.0, Weather Report, 
News and Time Signal. 10.15, Dance Music from the 
Hotel Norge. 12.0 bUdnight, Close Down.. 

Baum (Krinigswusterhausen) (1,260 metres) 2. 40 
kW.-18.0 Noon, Talk: Bohemia in Music and Prose. 
3.0, Talk bv B. K. Graef. 8.85, Weather Report and 
Exchange Quotations. 4.0, Shorthand Dictation by 
Fritz Westermann, 4.80, Talk, by T. Kotzur. 5.0, 
Programme from Hamburg. 6.0, Prof. Mroldt, Talk : 
Men and Work. 6.80, Elementary Spanish Lesson. • 
6.56, Dr. Mine and Johann Strauss, Talk: The Comic 
Element in Pianoforte Music. 7.20, Prof. Kinde-
Ponet, Talk: Goethe and Present Day Creative Art. 
8.30, Programme from Vozbaus. 

BERLIN (Voxhaus) (484 metres) ; 4 bW.-4.15, 
Sports Relay: Trials for the Olympic Games from the 
German Stadium, Berlin-Grunewald, followed by Light 
Music; Overture to "Der Vampyr" (Marschner); 
Waltz: Estudiantina (Waldteufel) ; Memories of 
Brahms (Morena) ; Barcarolle (Mascagail ; Scherzo 
(de Taye) ; Two Waltzes, Op. 64 (Dvórák), News. 
7.0, Dr. Max Apel, Talk: From the Life of the Great 
German Philosophers of the Nineteenth Century, 
Johann Friedrich Herbert. 7.80, Dr. Baling, Talk: 
Progressive Tendencies of the League of Nations. 
8.0, Dr. Kurt Richter , Talk: Travel Pictures of 
America. 8.30, "Mali:men," Play (Bronnen and 
Braun), followed by News, Time Signal, Weather 
Report and Sports Notes. 10.80, Concert of Operetta 
Music: Selection from "Die Fledermaus" (Joh. 
Strauss) ; Soprano Solos: (a) Mein Herr Marquis, 
(b) Spiel' ich die Unschuld voin Lande, (c) 'eh lade 
gem mir Gaste em; Waltz, Du und Du, Selection from 
' The Bird Fancier" (Zeller) ; Songs from "The 
Bird Fancier" (Zeller) ; lob bin die Christel von der 
Post; Beschieden, mit verschamten Wangen; Als 
geblüht der Kirschenbatun; hfelodienIcranz. 

BERN (411 metres) ; 1.5 Time Signal and 
Weather Report. 8.5, Programme iron! Vienna. 
0.45, News and Weather Report. 10.0, The sern 
orelle,tra. 10.35, Dance Music. 12.0 Midnight 
(appet's.), Close Down. 

BRESLAU (322.6 metres); 4 kW. -8.15, Talk in 
E.peranto. 8.30, Programme from Kenigawnster-
hausen. 7.25, English Lesson. 7.50, Heir Lehmann, 
Talk: Germany and the other People,. 8.30, Variety 
Concert: Old Song (Kreisler) ; Lute Solos (Belmann): 
(a) Abendlied, (b) Frühstück un Grünen, (c) UlLs 
Winblad ins Fischerdeœfchen (d) Uberfahrt zum 
Tiergarten; Soprano Solos: ICiAchblütertfest (Dicker) ; 
Lute Solos (Bellman) : (a) Branntweinbrenuer Lund-
holms Toi, (b) lm Kruge Thermopolium Boreale, 
(c) Vater Berg spielt Geige, (d) Vater Noah, (e) Am 
Mutter au! Tupper' •, Pianoforte Solos: Old English 
Song, Cherry Ripe (Scott). 10.0, News, followed by 
Programme from Voxhaus. 12.0 Midnight (approx.), 
Close Down. 

BRIJ» (441.2 metres) ; kW.-0.0. Time Signal and 
German Transmission. 6.25, Programme of Talks. 
7.0, Concert of French Music: Overture to La Patrie 
(Bizet), Danse macabre (Saint-Saëns); Selection from 
Werther (Massenet), The Enchanted Forest (d'Indy), 
Selection from the Works of Massenet; Prelude 
(Franck). 8.0, Drama by Clemenceau. 9.20, (approx.), 
Exhibition Programme. 10.0, Programme from 
Prague. 10.25, Exhibition Programme. 
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BRUSSELS ,508.5 metres); 1.5 kW.-6.0, Dance 
Music from the St. Sauveur Palais de Dense. 8.0, 
English Lessons. 6.45, Trio Concert: Marche mili-
taire française (Saint-Saëns); Flute Solo: Pan et les 
oiseaux (Moquet), Barcarolle des fresques (Gaubert), 
Petites musiques (Schmitt), Air de Ballet from Scenes 
pittoresques (Massenet) ; 'Cello Solo: Chanson 
villageoise (Lalo), The First Nocturne (Pierné), En 
Bàteau (Debussy), Minuet (Debussy), Allegro for 
Clarionet (Rabaud), Pas des fleurs (Delibes). 7.80, 
Radio-Chronique. 8.15, Gramophone Selections. 
8.80, Literary Selections. 8.50, Talk on Topical Events, 
9.0, Concert relayed from the Ostend Kursaal, News. 
10.30, (approx.), Close Down. 

BUDAPEST (555.6 metres) ; 35 kW.-5.0, Literary 
Talk, by Prof. J. Mies. 5.45, Hungarian Songs 
by Fr. E. Kondossy, and Selection of Tzigane Music. 
7.0, H. C. Tabory, Talk: What we saw in America. 
7.41, Studio Performance of " Lily Barono," Operetta 
in Three Acts (Martos-Huszka): In the Intervals, 
Racing Results, Time Signal and News. 10.45, 
Dance Music from the Hotel Ritz. 

COLOGNE (983 metros); 4 bW.-11-16 Lm., Pro' 
gramme in Celebration of the 700th Jubilee of the 
Town of Xanten, relayed from Xanten. LI, Orches-
tral Concert: Nibelungen-Marsch (Sonntag) ; Waltz: 
Saint tuul Seide (Ziehrer), Overture to " The Black 
Domino" (Auber), Melodies from "Hansel and 
Grote!" (Humperdhick); Bass Solos.: (a) Die Minter 
(Fritz Fleck), (b) Salomo (Hans Hermann), Extase 
(Gaime), Modern Ballet Suite (Annandolà), Potpourri, 
Hoppla! Wir tanzen (Geisler). 2.30, Talk for House-
wives. 4.0, Programme of Recitations. 4.30, Pro-
gramme from Hónigswusterhansen. 5.0. Talk for 
Women. 5.30, See Langenberg. 7.20, Talk for 
Workers. .7..45„ See Langenberg. 8.10, Programme 
from Dusseldorf (See Langenberg), followed by News, 
Sports Notes, Concert and Dance Music. 1.0 a.m. 
(approx.) (Sunday), Close Down. 

CRACOW (566 metres) ; 1.5 kW. -8.0, Programme for 
Children. 7.0, Miscellaneous teems. 7.30, Agricultural 
Report, News. 7.50, Programme from Warsaw. 
8.15, Programme from Warsaw. 10.30, Restaurant 
Concert. 11.30 (xPProx.), Close Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.-7.20, 
News, followed by "Stage Reminiscences." 7.45, 
Talk in Irish. 8.0, The Station Orchestra. 8.30, 
E. Denise (Contralto). 8.40, C. Chevis (Mandoline). 
8.50, The Waverly Vocal Quartet. 9.20, E. Murnaghan 
(Soprano). 9.35, Community Players' Sketch. 10.0, 
The Station Orchestra. 10.30, News and Close Down. 

FRANKFURT (428.6 metres) ; 4 kW.-8.15, Wireless 
Notes arid Miscellaneous Announcements. 6.80, The 
Letter Box, 7.0, Lesson in Shorthand. 7.80, Talk: 
The cactus and similar plants. 8.0, Concert from 
Baden-Baden (See Stuttgart), followed by Programme 
from Vozhans. 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-3.30, Book Review. 4.0, Labour Market Ex-
change Report. 4,15, Music Talk by Dr. W. Heinitz. 
5.0, Programme from Hoenigswusterhausen. 8.0, 
Variety Porgramme. 7.0, Legal Talk, b D y e. Walter 
Bogs. 7.30, Dora Moldehuke, Talk: Old Hamburg. 

7.66, Weather Report. 8.0 (approx.), Programme from 
Stuttgart. 10.15 (approx.), News. 10.30 (approx.), 
Cabaret Concert. 

HILVERSUM (1,071 metres) ; 5 kW.-, 11.40 
News. 12.10, Concert of Trio Music, 1.40, Concert 
relayed from the Tuschinski Theatre, Amsterdam. 
3.40, Royal Marine Band Concert. 5.40, Concert: 
Overture .to The Bohemian Girl (Bette), Suite Minia-
ture (Karganoll), La gondola (Berndt); Tenor Solos: 
(a) La coupe du roi de Thule (Diaz), (b) Lievelingskind 
(Andriessen), (c) Mijn hart is in Holland (Spoel); 
Selection from Hérodiade (Massenet); Mattinata 
(Leoncavallo) ; Four Songs for Tenor; Selection of 
Waltzes (arr. O. Fetras); Finale. 7.25, News. 7.40. 
Concert and Talk arranged by the Workers' Radio 
Society. 10.10, Concert relayed from the Royal 
Cinema, Amsterdam. 11.15 (approx.), Close Down. 

/WIZEN (340.9 metres) ; 4 kW. Transmits from 
5.40 p.m. on 1,870 metres.-12.18, Concert of Trio 
Music. 5.10, Gramophone Selections. 7.25, Talk by 
Dr. Deckers, relayed from The Hague. 7.56, Concert 
by a Male Voice Choir, and M. H. Stroenen (Pianist). 

jUAR.L10141N8 (Radio (246 metres) ; 1.5 kW.-
1.0, Orchestral Concert. 9.0, News and Weather 
Report. 9.5, Variety Concert. 10.0, Dance Music. 
10.30 (approx.), Close Down. 

HALUMBORG (1,153 metres) ; 7 kW. Programm6 
also for Copenhagen (337 metres).-7.30 a.m., Morning 
Gymnastics. 11.0 a.m., Weather Report (Kalundborg 
only). 3.0, Trio Concert: Military March (Schubert); 
IValtz, The Blue Danube (Strauss); 'Tambourin 
(Gossec); Air (Bach); Gavotte (Rameau) ; Violin 
Solo: Canzonetta (Henriques); Selection (Heise) ; 
Recitation by J. O. Boving Petersen; Polka: Brant-
schau Op. 417 (Strauss) ; Mattlnata (Leoncavallo) ; 
Berceuse slave (Neruda) ; Waltz: Acceleration 
(Strauss) ; Selection from Nitouche f Hervé) ; Humor-
esque (Dvárák); Persian March (Strauss), 6.20, Capt. 
Kurt Koch, Talk: The White Swan's Swan-song, 
8.59, NVeather Report (Kalundborg only). 7.0, News. 
Exchange Quotations and Time. 7.20, Programme 
Announcements. 7.30, I.ieutenant John Foltmann, 
Talk: Transatlantic Flights. 8.0, Chimes from the 
Town Hall. 8.2. Programme for old people; Overture 
to A Sunday on Amager (FrOhlich); Hesperus Waltz 
(Lumbyel; Melodies (Erich Bogh) ; Old Acquain-
tances (Larsen) ; Dream Pictures (Lumbye) ; Melodies 
(Erich Bogh) ; News. 9.15, " Many Years After," 
Play (Axel Steenbuch). 9.46, Concert of old dance 
music: Hungarian Hussars' March (Moller); Laura 
Polka (Nielsen) ; Nascherei (Ziehrer) ; Hofballtinze 
(Joh. Strauss); Ida Polka (Winther); Mazurka 
(Winther); Trippevals (Nielsen) ; Methusalem Qua-
drille (Joh. Strauss); Bébé Polka (Lanciani) ; Satur-
day Night (Mortensen) ; Waltz: Pesther (Lanner) ; 
Gallop: Ormonde (Jespersen). 10.46, Dance Music. 
12.0 Midnight, Chimes from the Town Hall. 12.15 a.m. 
(approx.) (Sunday), Close Down. 

ICATOWITZ (422 metres) ; 10 kW.-8.1), Programme 
for Children. 7.0, Miscellaneous News. 7.20, The 
Children's Letter Box. 7.50, Programme from Warsaw. 
8.15, Programme from Warsaw. 10.0, Time Signal and 
New‘,.. 10.80, Dance Music. 

KAUNAS (2,000 metres) ; I kW.-18.0 Noon, Chimes. 
7.0, Concert of Gramophone Selections. 915, Concert, 
by the Fifth Infantry Regimental Bend. 10.16. 
Dance Music. 

LA/ITI (1,522.8 metres) ; 35 kW.-6.0, Melodies 
from The Circus Princess (Kalman), and Talk. 547, 
Time Signal, News and Weather Report. 6.16, 
Concert: March (Myddleton), Melodies from Rigoletto 
(Verdi) ; Waltz, Du und Du (J. Strauss) ; Finnish 
Songs (arr. Kauppi) ; Finnish Songs (Merikanto); 
Songs, Melodies from " HerbstmanOver " (Kalman) ; 
Melodies from Lakmé (Delibes); Valse Barcarole 
(Waldteufel), Lichtertanz (Rubinstein) ; March 
(Oscheit). 8.45, News in Finnish and Swedish, and 
Restaurant Relay. 10.0 (approx.), Close Down. 

LANGENBERG (468.8 metres) ; 20 kW.- Programme 
also for Aix-la-Chapelle (400 metres), Cologne 
(283 metres), and Münster (250 metres).-11.15 
Progranune in Celebration of the 7UOth Jubilee of the 
Town of Xanten, relayed from Xanten. 1.5 to 4.30, 
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Programmes from Abroad.-. 
Programme iner fbritonmu nCologne. 4.80, Programme from 

. 5.0, Programme from Cologne. 
5.30, Elementary English Lesson, relayed from 
Muster (250 metres). 6.0, Mandoline Concert, 
relayed from Dortmund; Overture to " Pique-Dame " 
(Suppé), Chanson triste (Tcbaikovsky); Selections 
from " hfirchenbilder" (Ritter) ; Waltz in E Minor 
(Althoff); Selection from "Don Carlos" (Verdi) ; 
Russian Folk-Dance, Die Knaben, Toreador et 
Andalouse (Rubinstein) ; March, Castaldo (Novacek). 
8:50. Sports Relay from Dusseldorf. 7.20, Programme 
from 7.15, Talk relayed from Minster: 
The Westphalian Peace and its historical significance. 
8.10„ "Hoppla, wir marsen," Revue (Reiss-Ebert) 
from Dusseldorf, followed by Programme from Cologne. 

MMHG (365.8 metres) ; 4 kW.-8.46, Talk: Legal 
Matters, 7.0, Talk: Postal Hints for Travellers. 
7.80, Talk: Plant Life under the Seas. 8.0,1A'eather 
Report and Time Signal. 8.15, Concert of Operetta 
Music; Overture to Light Cavalry (SuPP4 ; Songs, 
(a) Air from Prince Methusaleh (Job. Strauss) ; b) 
Cousin Bobby (Millikker); (c) Das susse Mà el 
(Reichhardt); (d) Waltz Song from Unter der blü-
henden Linde (Gellert) ; Duets, (a) from Unter der 
ballienden Linde (Gellert) ; (b) from The Count of 
Luxembourg (Lehár); Melodies from " Schwarz-
waldnitidel (Jessel); Songs, (a) Madame Sherry 
(Felix); (b) Waldmeister (Joh. Strauss) ; (c) Cigarette 
Song from Der Orlof (Granichstaedten); (d) Mein 
Herzensjunge (Kollo) ; Melodies from Eva (Lehár) ; 
Duets, (a) Dec Liebe Augustin (Fall) ; (b) The Last 
Waltz (Oscar Straus), Cavalier Waltz (Nedbal). 
10.0, News and Sports Notes. 10.15, Programme 
frons Foshan,. 12.0 Midnight (approx.), Close Down. 

LILLE Call PTT (264 metres) ; 0.5 kW.-12.30, 
Concert arranged by the Wireless Association of 
Northern France, 3.0, Culinary Talk by Mme. de 
Surgére, followed by " La Delaissée," Comedy in One 
Act (Max Maurey). 7.0, Concert arranged by l'Echo 
du Nord. 8.30, Concert arranged by the Wireless 
Association of Northern France, News. 

MADRID (Union Radio), Call EAJ 7 (375 metres): 
3 kW.-7.0, Orchestral Selections, The Lions of Castile 
(Serrano), I  Marouf (Rabaud), El mal de amores 
Serrano); in the interval, Items by Luis Medina. 

Dance Music. 9.45, Market Prices. 10.0, Chimes 
and Exchange Quotations. 10.10 (approx.), "The 
Taming of the Shrew" Play (Shakespeare), adapted 
for broadcasting by Ruy de las Arcas, News, 12.0 
Midnight, Dance Music. 12.80 a.m. (approx.), (Sun-
day), Close Down. 

MILAN, Call Da (526.3 metres): 7 kW.-8.38. 
Time Signal, followed by Talk: Verdi, with Musical 
• Illustrations. 8.46, Variety Concert; Overture to 
" Prometheus" (Beethoven), Siegfried Idyll (Wagner) ; 
Selection from "The Magic Flute" (Mozart) ; Bari-
tone Solo from "Faust" (Gounod) ; Violin Solas 
(Raviisenga), Selected Items; Selection from 
" Dinorah" (Meyerbeer). The Cricket Sings (Bali); 
Baritone Solos Mammon); Danse Macabre (Saint-
Saens), News. .0, Dance Music relayed from the 
Cove Restaurant, Milan. 11.30 (approx.), Close 
Down. 

MOTALA (1.880 metrea); 30 kW.-Programme also 
for Stockholm (454.5 metres), Oilteborg (416.5 metres), 
Mahn* 260.9 metres), Sundsvall (545.6 metres), 
Ostessund (720 metres) and Boden (1,190 metres).- 
6.80 Concert of Light Music. 7.0, "The Golden 
Car : Play (Betzonich). 7.45, Talk: Topical 
Events. 8.0, S.O.S. Cabaret Concert; Text and 
Music by Sven Olof Sandberg, Introductory 1 alk, 
Adventure; Once in a thousand years; Lilian can 
sleep ; Dialogue, When the lime trees bloom; Summer 
night; S.O.S. Waltz •, Selection, An Adventure in 
Zanzibar; Sabbath Eve; Finale. 9.15, News and 
Weather Report. 11.30, Programme by Rolf's Dance 
Orchestra. 1.0 a.m. (approx.), (Monday), Close 
Down. 

NAPLES, Call INA (333.3 melees) ; 1.5 
Time Signal, News and Harbour Notes. 8.50, Concert 
of Operetta Music, Bambolina (Ranzato): Duet from 
" Addle Giovinezza " (Mattioli), Rose, Rose, Spinelli 
• (Renzato); Duet from "La Bayadère" (Kalman); 
Selection from "The Geisha" (Jones); Finale from 
"The Grenadiers" (Valente) ; Selection from." Eva" 
(Lehár); Selection from " Katja the Dancer" (Ga-
bel), La Danzatrice Sealza " (Albin') ; Duet (Eranzato), 
Romance from " The Count of Luxembourg" (Lehár) ; 
Selection from " Cin Cm Là" (Ranzato) ; Duet from 
"The Count of Luxembourg" (Lehár). 10.68, 
Calendar and Programme Announcements, and Close 
Down. 

08L0 (481.5 metres) ; 1.3 kW.-Pro anime relayed 
by Hamar (535.6 metres), tad (434.8 
metres), Notodden (411 metres), Porsgrund (500 
metres), add Waken (448 metres). 7.45. Weather 
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Report, News, Market Prices, and Time Signal. 8.2, 
Song Recital: Songs (Grieg), (a) Margaret's Cradle 
Song; (b) Modersorg; (c) Primula Veris. Folk Songs 
of Normandy, Elegie (Massenet), Rosenkransen 
(Nevin). 8.30, Orchestral Concert: Overture to 
William Tell (Rossini), Selection from Fra Diavolo 
(Auber), Indian Lament (Dvdrák). 9.0, Variety 
Selections. 9.80, News and Sports Notes. 9.45, 
Talk: See and Hear. 10.0, Orchestral Concert, 
Meditation (Glazounov), Liebeslied (Kreider), Hun-
garian Dance (Brahms), Romance (Rubinstein), 
Estudiantina (Waldteufel). 10.30, Dance Music 
relayed from the Grand Hotel. 12.0 Midnight (approx.) 
Close Down. 

PARIS (Ecole Supérieure), Call Fp-rT (458 metres): 
0.5 kW.-Prograirune relayed at intervals by the 
following stations: Bordeaux PTT (275 metres), 
Eiffel Tower (2,650 metres), Grenoble (416 metres), 
Lille PTT (264 metres), Limoges (285 metres), Lyon 
PTT (476 metres), ?gamines (303 metres), Rennes 
(280 metres), and Toulouse Elm (260 metres).----8,30, 
Results from the Journal Paris Sport. 9.0, Concert, 
followed by Dance Music from the Coliseum de Paris. 

PARIS (Eiffel Tower), Call FL (2,650 metres) ; 5 kW.-
8.46, Le Journal Parlé, 8.10, Weather Report. 8.80, 
Concert: Mlle. Suzanne GueUier, Song, La Mar-
seillaise (Rouget de Lisle); M. Dany Champean, 
Song, Le Chant du départ (Méhul); Pianoforte 
Solos: (a) Alsatian Scenes (Massenet), (b) Alsatian 
Dances (Levadé), (c) Danses de chez nous (Jacquet). 
9.30, Educational Programme, Talks; (a) Legal 
Protection for the Family, by M. Michel Faguet; 
(b) The Origin of Religions, by M. Paul Perrin ; and 
(c) Political Economy. 

PARIS (Radio-Paris), Call CFR (1,750 metres) 6 
kW.-12.80, " Columbia " Gramophone Concert: 
Selections from Lohengrin (Wagner); Symphonic 
Poem, Don Juan (Strauss); Song from Lakmé 
(Delibes); Selection from Cyrano de Bergerac (Ros-
tand); Kreutzer Sonata, Op. 47 (Beethoven). by 
Mr. Albert Sammons (Violinist) and Mr. William 
Murdoch (Pianist) ; " The Man I Love" from " Will 
o' the Whispers" (Gerschwin), by Layton and John-
stone; Swanee Shore (Hess and Spume), by Layton 
and Johnstone; I Scream You Scream, We All Scream 
for Ice Cream; The Kit Kat Band, Yale Blues, There's 
a Rickety-Rackety Shack, News. 1.50, Exchange 
()notations and Religious Notes. 3.45, Dance Music, 
News, 7.30, Pianoforte Interlude. 8.0, Agricultural 
Report. 8.15, Exchange Quotations and News. 
8.30, Concert: " Le Fiancé de Margot," Operetta 
(Planquette), followed by Concert; Marching Songs: 
(a) Fanfan la Tulipe, (b) Chant du départ, (c) Chant 
cles girondins, The Marseillaise, Dance Music, News, 

PITTSBURGH, Call KDKA (63 and 27 metres) ..; 25 
kW.-11.0, Time Signal and Baseball Scores. I.1.25, 
.KDKA Theatrical Calendar and Cambria Fair News. 
11.30, The Westinghouse Band from the William Penn 
Hotel. 11.55, Baseball Announcements, 12.0 Mid-
night, Time Signal and The Westinghouse Band 
(continued). LO a.m. (Sunday), Programme to be 
announced. 1.45 to 2.30 a.m., New York Relay. 
2.0 a.m.„ Lew White Organ Recital and Longine 
Time. 230 a.m., Keystone Duo with Balladeers 
Programme. 4.0 a.m., Weather Report, Telechron 
Time and Baseball Announcements. 4.15 a.m. 
(approx.), Close Down. 

POSEN (344.8 mewl); 1.5 kW. 6.0, Violin Recital, 
7.0, Tails: The Scouts. 7.15„ FrenrhLesson, 7.85, 
Talk: Journalism. 8.0, Finance Report. 8.88, 
Programme from Warsaw. 10.0, Time Signal, News, 
Weather Report and Miscellaneous Items. 10.40, 
Dance Music from the Carlton Restaurant. 12.0 
Midnight, Maison Philips Orchestral Concert with 
Violin Solos. 2.0 a.m. (approx.) (Sunday), Close Down. 

PRAGUE (346.1) metres) ; 5 kW.-6.0, Radio Cabaret. 
8.0, German Transmission. 6.25, Agricultural Report. 
8.86, Talk for Workers. 7.15, Popular Progranune. 
8.40, Dramatic Selections. 9.0 Concert of French 
Opera Selections: Overture to Medea (Cherubini); 
Fra Diavolo (Auber) ; Selection from Faust (Gounod) ; 
The Pearl Fishers (Bizet) ; Selections front Hérodiade 
(Massenet). 10.0, Time Signal, News, Orchestral 
Selections, and Programme from Brunn. 

ROME, Call IRO (450 metres) ; 3 kW.-1.30, Opening 
SignaL 1.92, Trio Concert. 2.80, News. 4.40, Opening 
Signal and News. 4.50, Wireless Talk. 515, Agri-
cultural Report. 5.28, Vocal and Instrumental 
Concert: Pianoforte Solos: (a) Sonata No. 18 (Scar-
latti), (b) Liebeslied (Liszt); Baritone Solos: Two 

Bulgarian Songs; Soprano Solos: (a) Spirate pur, 
spirate (Donaudy), (b) The Daughter of Cadiz (Mas-
senet); Pianoforte Solo: The Dancer of . Jodpur 
(Gasco); Ciga (Martucci) •, Baritone Solos: Two 
Bulgarian Songs • Soprano Solos: (a) Maison Lescaut 
(Puccini), (b) Lá Perla (Bianchini). 8.15, Opening 
Signal and Government Report, 8.85, Sports Notes, 
News and Weather Report. 8.58, Time Signal. 9.0, 
Orchestral Selection, Overture to Le Roi d'Ys (Lalo). 
9.15, (approx.), " The Prodigal Son" Opera (Debussy). 
and " Samson and Delilah," Opera (Samt-Saëns). In 
the Interval, Review of Art and Literature, by Lucia 
d'Ambra. 11.5, News. 11.16, Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21,98 and 
31.4 metres) 30 kW.-11.25, Baseball Announcements 
11.80, Dinner Music Programme. 12.25 a.m. (Sunday), 
Baseball Scores. 12.30 to 3.20 a.m. Programme 
relayed from New York. 12.90 a.m., Statler's Pennsyl-
vanLns. 1.0 a.m., " Bonnie Laddies." 1.80 a.m., 
Concert by the Philharmonic Orchestra. 8.20 a.m.. 
Organ Recital from Rochester. 4.0 a.m., Dance 
Music. 5.0 a.m., (approx.), Close Down. 

STAMBOUL (1,200 metres): 5 li•W -4.80, Orchestral 
Concert. 5.30, Market Prices and Exchange Quota-
tions. 8.115, Concert of Turkish Music, 8.30, Weather 
Report and Time Signal. 8.40, Concert 10.0, News 
and Close Down. 

STUTTGART (379.7 metres); 4 kW.--13.0, Time 
Signal, Weather Report, and Report of the South-
West German Labour Centre. 6.15, Sports Talk 
relayed from Freiburg (577 metres). 6.45, Concert of 
Sacred Alsatian Music, Introductory Talk. Children's 
Choir: (a) Es komint ein Schiff, (b) Es steht em' 
Lind im Himmelreich, (c) Ich wollt' dan 'ch daheime 
war'; Hace est Dires, for one voice and organ (Boed-
decker); Chorale: (a) 0 Sankt Odilia, (b) O ihr elle 
Himmelsknaben; Cantata: Verbirg nicht deine 
edlen Strahlen (Frauenholz) ; Jehova (Gerold). 
8.0, Chamber Music from Baden-Baden, Organ Suite 
(Pepping) ; Cantata: Reisebriefe cines Artisten 
(Roters); Music for organ (Jarneck); Chamber 
Oratorio, Wandlungen (Hauer), followed by Cabaret 
Concert; Achtung es wird gedreht (Strassmann) ; 
Die Welt ist wie a Narrenhaus (Brier) ; Foxtrot 
macabre (Hollander); Berlin Carnival (Weinert) ; Songs 
At 12, in the middle of the night (Hauptinann) ; 
Tango, Kiss Me ! (Steffan) ; Die Eva war a Weinerin 
(Kratzky) ; Sonja. Songs: Nigger girl (Nelson) ; 
Musical Mathilde, Egyptian Ballad, In der Schweiz 
und in Tirol (Pro(es). News, followed by Concert and 
Dance Music from the Café-Restaurant Wilhelmsbau. 

TOULOUSE (Radiophonie du Midi) (891 metres) 
3 kW.-12.30, Orchestral Concert, 8.0, Time Signal, 
News and Eichange Quotations. 8.30, Concert: 
Pianoforte Solo, Hungarian Rhapsody, No. 12 (Liszt) ; 
Trio Selections: (a) Ave Maria (Schubert), (b) Scherzo 
in B Flat Major (Schubert) ; 'Cello Solos: (a) Allegro 
appasionata (Saint-Saëns), (b) Allegro of the 6th 
Sonata (Boccherini) ; Pianoforte Solo: Mazurka in 
B. Major (Chopin) ; Waltz in A Flat (Chopin). 9.0. 
Concert: Selection from Fortunio (Messager) ; 'Cello 
and Pianoforte Duet: Le Cygne (Saint-Saens); 
Selection from The Merry Widow (Lehár), Sonnet 
(d'Arvers) ; Parody, Arvers' Sonnet (Donnay) ; 
Selection from a Waltz Dream (Oscar Straus) ; Algiers 
at night (Terrier) ; Traclirnento (Bonincontro); 
L'Amour toujours l'amour (Friml); Selection from 
Rigoletto (Verdi); Le Cliàlet (Adam) ; Le Cor 
(Flégier); Rip (Planquette) ; Indian Song from Rose' 
Marie (Friml); Accordion Selections, Military Music. 
11.0, North African News. 

VIENNA (577 and 517.2 metres) ; 1.5 and 5kW.-
8.20, Concert: Wiegenlied (Scott), Im der Fremde 
(Taubert), Das Rosenband (Schubert) ; Violin Solos, 
(a) Sérénade mélancolique (Tchaikovsky) ; (b) Chanson 
arabe (Rimskv-Korsakoff); Selections, (L8we), (a) 
I.anclgraf Philipp der Grossmütige; (b) Der heilige 
Franziscus; (c) Prince Eugen, The Doll's Air from 
"The Tales of Hoffmann" (Offenbach), Air from 
" Mignon" (Thomas) ; Pianoforte Solos, (a) Album-
blatt (Marx) ; (b) Lied ohne Worte (Schmidt) ; (c) 
Sidzze (Gal) ; (d) Jongleur (Tech). 7.20, Sonata for 
'Cello in D Major (Rubiustein). 8.5, Play in three 
Acts (Wheatley), followed by Dance Music. 

WARSAW (1,111 metres) ; 10 kW.-7.60, Dr. Morawsky. 
Talk: France and Poland in History. 8.16, Concert 
in Cerebration of the French National Festival, Orches-
tral Selections, (a) The Marseillaise; (b) Overture 
to " Mignon" (Thomas) ; Soprano Solos, Air from 
Act I of " Lakmé " (Delibes) ; (b) Air from " Carmen " 
(Bizet), Orchestral Selection, Suite from " Roma" 
(Bizet) ; Soprano Solos, (a) 0, si les fleurs (Massenet); 
(b) Après un rêve (Fauré) ; 'Cello Solo, Concerto (Saint' 
Sains), Overture to "Carnaval romain" (Berlioz), 
Selection from " L'Aiglon " (Rostand, dramatised by 
A. Wegiersky); News in French in the Interval. 
10.30, Dance Music from the Oaza Restaurant. 
11.30 (approx.), Close Down. 
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Programmes from Abroad.-
BARCELONA (Radio Barcelona), Call EAjr (364.8 
mitres); 1.5 kW.-12.0 No, Chimes front the 
Barcelona Cathedral, Local Weather Report, and 
Weather Forecast for Europe. 1.80, Iberia Instru-
mental Trio and Gramophone Record Selections. 
Log to gm, Interval. 9.0, Sports Notes, Exchange 
Quotations and Market Prices. 9.15, Selections by the 
Station Orchestra. 9.30, Talks, followed by the 
Station Orchestra. ro.o. Chimes from the B arcelona 
Cathedral, 10.10, Concert of Soprano Songs and 
Violin Solos by Maria Teresa Planes and Senor Jarque, 
and Selections by the Station Orchestra. 

BASLE (1,000 metres); 1.5 kW.-8.0 (approx.), 
Relay of Programme from Bern Station. 10.0, News 
Bulletin and Weather Report. 

BERGEN (870.4 metres); 1.5 kW.-10.30 a.m., 
Divine Service relayed from a Church. Address. 
12.80, Weather Forecast, News Bulletin, etc. 7.30 
(approx.), Orchestral Selections. 9.0, Talk, followed 
by Weather Forecast, News Bulletin and Time Signal, 
with Musical Selections and Dance Music. 12.0 
Midnight, Close Down. 

BERLIN (Künigsvmsterhausen) (1,250 metres) ; 40 
kW.-8.80 a.m., Early Morning Orchestral Recital 
relayed from Foshan" 9.0 a.m., Sacred Instrumental 
and Choral Concert relayed from Vachon'. 11.30 
a.m., Open Air Concert relayed from Foshan'. 2.0, 
Children's Porgramme relayed from Foshan». 8.80, 
Agricultural Programme relayed from Foshan". 
6.30, Programme of Talks. 7.80 (approx.), Programme 
relayed from Foshan'. 

BERLIN (Voxhaus) (484 metre«); 4 kW.-8.80 to 
8.0 a.m., Early Morning Orchestral Recital. 0.0 am., 
Instrumental and Choral Concert of Sacred Music, 
followed by Chimes from the Berlin Cathedral. 11.30 
to 12.60, Orchestral Concert. 2.0, Musical Programme 
for Children. 11.0, Lesson in Shorthand by Professor 
Amsel and Fritz Westermarm. 3.30 to r 3.55, Pro-
gramme of Agricultural Talks, followed by 'Musical 
gerans. 7.0, Journalism Talk, followed by Popular 
Programme. 10.30, Dance Music Programme. 113.80 
am. (approx.) (Monday), Close Down. 

BERN (411 metre"); 1.5 kW.-10.0 Lin., Relay of a 
• Protestant Divine Service, with religious address. 
LO, Tizne Signal and Weather Forecast. L5, Selections 
by a Swiss National Orchestra. 3.30, Orchestral 
Selections. 6.25 to 8.5, Interval. 8.0, Time Signal 
and Weather Forecast followed by Harp Trio Music. 
9.45, Sports Notes, News Bulletin, and Weather 
Report. 10.0, Orchestral Selections. 10.85 (approx.), 
Close Down. 

B'RESLAU (322.8 metres) ; 4 kW.-8.45 a.m., Relay 
of Chimes from Christ Church, Breslau. 11.0 a.m., 
Evangelical Morning Recital. 12.0 Noon. Musical 
Programme. 2.0, Guessing Competition. 2.10, 
Agricultural Talk. 2.85, Chess Lesson by Adolf Kramer. 
3.0, Fairy Tale Recital by Friedrich Reinecke. 3.30, 
English Reading by Douglas Yates from " The Aran 
Islands," by John M. Synge. 4.0, Running Com-
mentary oit the German Light Athletic Championship 
relayed from Dusseldorf (Part I.), followed by Talk. 
5.0. German Light • Athletic Championship Relay 
(Part II.). 5.30, Orchestral Concert. 6.45, Weather 
Forecast. 6.50, Programme of Talks. 8.80, Musical 
Programme. 10.0, News Bulletin. 10.80, Dance 
Music Programme relayed from Berlin. 12.0 Midnight 
(approx.), Close Down. 

BRUNI (441.2 metres): 3 kW.-0.80 am., Agri-
cultural Report. 10.0 a.m., Musical Selections, 12.0 
Noon, Orchestral Concert. 4.0, Popular Concert. 
5.30, Transmission for Workers relayed from Prague. 
6.0, German Transmission. 7.0, Instrumental Music. 
10.0, Time Signal and News Bulletin relayed from 
Pirogue. 10.20, Orchestral Music. 11.0 (approx.), 
Close Down. 

BRuggng (MU metres) ; 1.5 kW.-5.0„ Outside 
Relay of Dance Music. 6.0, Programme for Children 
by the Clowns Bonzo and Sylvia of the Theatre des 
Enfants in Brussels. 6.30, Instrumental Concert. 
7.80, Le Radio-Chronique-Journal Parlé of Radio-
Belgique. Three Short Topical Talks. 8.16, Instru-
mental Music followed by News Bulletin. 10.30 
(approx.), Close Down. 

BUDAPEST (565.6 metres) ; 35 kW.-9.0 a.m., News 
Bulletin and Beauty Hints for Women. 10.0 a.m., 
Divine Service Relay. 12.0 Noon (approx.), Time 
Signal, NVeather Forecast and Concert Programme, 
8.30, Agricultural Talk. 4.0, Musical Programme. 
In the Interval, Time Signal and Weather Forecast. 
8.30 (approx.), Talk and Sports Notes, followed by 
Popular Programme. _ 9.50, Time Signal sad Sports 
Notes, followed by Concert of Programme music. 
12.0 Midnight (approx.), Close Down. 
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All Times are reduced to British 
Summer Time and are p.m. except 

where otherwise stated. 

COLOGNE (288 metres); 4 kW.-Programme also 
for Langeobagg (468.8 metres), Six-ni-ouoolsoo 1:01.-"" 
metres), and Minster (250 (250 metres.- 9.0 to .0 
am., Evangelical Morning Recital. 4.0 to 4.16, 
Spee..1 Relay from the Etheinstadion in Manikiod 
of a Running Commentary on the German Light 
Athletics Championship. 6.0 to 5.80. Continuation 
of German Light Athletics Championship Relay. 
7.80 (approx.), Programme for Workers. 8.0, Pro-
gramme of Music, followed by News Bulletin, Sports 
cts and Commerce Report, and Orchestral Selec-

tions. 11.30 (approx.), Close Down. 

CORE, Call C CK (400 metres) : 1.5 kW.----8.30 to 
11, Concert by the St. Vincent's Convent School Choir 
and Orchestra with Baritone and Violin Solos in the 
Intervals. 11.0, National Anthem. 11.16 (approx.), 
Close Down. 

CRACOW (566 metres), 1.0 kW.- 10.15 to 11.45 4-111. - 
Relay of Divine Service from the Cathedral in Posen. 
12.0 Noon, Fanfare from the Tower of the Church of 
Notre Dame in Cracow, Time Signal and Weather 
Forecast. 4.0, Topical Agricultural Talk, Report 
for Farmers and Weekly Agricultural Notes by Dr. 
St. Wasniewski. 5.0, Programme relayed from Warsaw. 
6.30, Variety Selections. 7.10 (approx.), Literary 
Programme, Talk. 8.0, Fanfare from the Church. 
of Notre Dame, followed by Sports Notes. 8.30, 
Concert of Violin, Zither, Pianoforte and Vocal Music. 
10.0, Programme relayed from Warsaw. 10.80, Orches-
tral Concert. 11.80 (approx.), Close Down. 

DUBLIN, Call 2 RN (319.1 metres) ; 1.5 kW.-8.30. 
to 11.0, Orchestral, Choral and Soloist Concert re-
layed from the Cork Station, Nora Ni Mhathaghamhna-
Ambrain. 11.0, National Anthem. 11.15 (approx.), 
Close Down. 

FRANKFURT (428.8 metres); 4 kW.-8.0 a.m 
Morning Concert. 11.0 a.m. (approx.), Talk for 
Parents, under the direction of Dr. Flesch and 
Herr K. Wehrhan. 8.0, Popular Educational Talk. 
8.0 (approx.), Musical Programme, followed by Dance 
Music relayed from Berlin. 12.30 a.m. (approx.), 
(Monday), Close Down. 

HAMBURG, Call HA (in Morse), (894.7 metres) ; 
4 kW.-Programme relayed by Hanover (297 metres), 
Bremen (272.7 metres), and Kiel (254.2 metres).-
820 a.m., Early Morning Recital relayed from Fos-
han'. 8.25 a.m., Time Signal. 8.80, Weather Report 
and News Bulletin. 8.50 a.m., Commerce Notes and 
Programme Announcements. 9.15 a.m Sacred 
Morning Concert, with Religious Address. 10.55 a.m., 
(for Kiel only), Relay of the Divine Service from the, 
University Church in Kiel. 11.0 am. (for Hamburg 
Hanover and Bremen only), Talk ou Trade Secrets 
in the Technical World, by Dr. Funk. 12.55, Nauen 
International Time Signal. 1.0 (for Hamburg and 
Kiel only), Orchestral Concert. 1.0 (for Bremen 
only), Orchestral Concert. 1.0 (for Hanover only), 
Gramophone Record Selections. 2.0, Programme for 
Children. 3.0, Instrumental Concert. 7.40, Sports 
Notes and Weather Forecast, 8.0, Musical Pro-
gramme, followed by News Bulletin and Concert from 
the Café Wallhof (for Hamburg and Kid only) ; for 
Hanover and Bremen, Concert relayed from the Café 
Continental in Hanover. 11.0 (approx.), Close Down. 

HILVERSUM (1,071 metres) ; 5 kW.-12.40 (approx.), 
Instrumental Trio Concert. 2.40, Orchestral and 
Soloist Concert relayed from the Kurhaus in Sche-
veningen: the Residence Orchestra conducted by 
Ignaz Neumark. 5.40, (approx.) Selections, by the 
Station Orchestra, conducted by Nico Treep. 7.40 
Time Signal, Weather Forecast and News Bulletin. 
7.55, Musical Programme Finlandia Suite (Sibelius). 
10.80 (approx.), Close Down. 

rfuurim (840.9 metres); 4 kW. Programme on 
1,870 metres after 5.40 p.m.-12.10, Concert by 
the Winkel.% Instrumental Trio of Amsterdam. 1.10. 
Literary Talk, followed by Relay of a Concert. 5.15 
(approx.), Relay of a Church Service. 710. Pro-
gramme of Talks, followed by Musical Selections. 
10.25, Epilogue by the Station Choir. 

JUAN-LES-PINS (Radio L.I..), (248 metres): 1.5 
kW.-1.0 to 2.0, Orchestral Concert; Talk for Children 
by Monsieur Marcel Laporte (Radiolo). o.o to ro.o, 
News Bulletin, Weather Forecast and Orchestral 
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Concert. 10.0, Dance Music Programme by the 
Dance Orchestra of the Juan-les-Pins Municipal 
Casino. 10.30 (approx.), Close Down. 

Kawormoao (1.153 mot«) ' 7 kW' -Programme 
also for Copeohagtm (337 metres). 10.0 a.m., Divine 
Service and Sermon relayed from a Church. 1.1.811 
a.m. (for Kalundborg only), Weather Report. 11.48 
Lm. to 2.0, Interval. 2.0, Divine Service and Sermon 
relayed from a Church. 3.16, Orchestral Concert 
5.30 to 8.50, Interval. 8.50, Weather Report (for 
Kalundborg only). 7.0, News Bulletin. 7.15, Tira. 
Signal. 7.80, Talk. 8.0, Relay of Chimes from the 
Town Hall in Copenhagen. 8.5, " From the Animal 
Kingdom," a Concert of Music and Songs relating to 
Animals, Recital in Danish of Cyril Scott's Impres-
sions of Kipling's " Jungle Books": (a) The Jungle, 
(b) Dawn, (c) and the Snake, (d) 
Morning Song in the Jungle, (e) Dance of the E.b-
phants. Followed by Last News Bulletin. OA& 
Instrumental Concert. 10.45, Dance Music Pro-
gramme with Chimes from the Town Hall at 12 mu. 
night, in the interval. 12.80 a.m. (approx.) (Monday), 
Close Down. 

KATOWrIZ (422 metres); 10 kW.- 10.18 
Divine Service relayed from a Church. 12 sum, 
Time Signal and News Bulletin. 4.0, Religious 
Address. 4.20, Talk: The Silesian Gardener, 
\V. Wlosik. 4.40, Talk, followed by Music. 
Various Announcements. 8.15, Relay from one o 
the Polish Stations. 10.0, Time Signal and News 
Bulletin. 10.30, Programme of Dance Music. 11.20 
(approx.), Close Down. 

FAUNAS (2,000 metre"); 7 kW.- 12 0 N0033, Chimes. 
12 6, Sacred Music. 5.0, Agricultural Bulletin. AO, 
Musical Selections. 6.80 Sports Talk. 7 15, Selec-
tions of Music. 7.30, Health Talk. 8.80, (approx.), 
Time, Weather and News. 9.0, Concert. 

KONIGSBERG (829.7 oleic«); 4 kW. Programme 
relayed by Danzig on 272.7 metres. 9.0 am., Sacred 
Vocal Music, Organ Selections and Religious Address. 
11.0 a.m. (For Künsberg only), Weather Report. 
11.30 a.m., Orchestral Concert. 12.56, Menem Inter-
national Tune Signal, followed by Weather Report. 
3.80 to 7.0, Programme of Talks and Music. 7.0, Read-
ing by Richard Knorr of the Danzig Municipal Theatre 
of " Die Güte" and "Der Becher" • Two Short 
Stories by Wolfgang Federau. 8.0, Becher"; Popular 
Programme. 10.0, Weather Report, News Bullet:la 
and Sports Notes, followed by Dance Music Pro-
gramme. 12.30 am. (approx.) (Sunday), ans. Down. 

LAHTI (1,522.8 metres) ; 35 kW.-Programme also 
for Meknes:tom (375 metres).-9.0 a.m., Divine Service 
Relay, in Finnish. 10.50 sun. Orchestral and Vocal 
Concert. 11.50 a.m., Weather Forecast and News 
Bulletin, 5.0, Talk and Instrumental Music. WA 
Time Signal, Weather Report and Press News. 8.11, 
Orchestral Concert. 7.* Variety Concert, Songs, 
with Valses and Popular Marches under the direction 
of Erkki Linko. 8.45, News in Finnish and Swedish. 
9.15, Restaurant Concert Relay. 10.0 (approx.), 
Close Down. 

LANGENBERG (488.8 metres) ; 2e kW.- Programme 
also for Aix-Is-Chapelle (400 metres), Oologaa (283 
metres), and Minster (250 metres). 9.0 to 10.0 a.m.. 
Evangelical Morning Recital relayed from Colognes 
4.0 to 4.15 and 5.0 to 6.80, Relay of a Running Com-
mentary on the German Light Athletics Championship 
from the Rheinstacllon in Mudded, 7.80 (approx.) 

1 
Programme for Workers, from Cologne. 8.0, Musical 
Programme, News Bulletin, Sports Notes, Commerce 
Report and Orchestral Selections. 11.30 (approx.), 
Close Down. 

LAUSANNE (680 metres) ; 1.5 (approx), 
Song Festival Relay. 8.30, Sports .Notes. 8. 
Relay of Protestant Service, followed by Mi:St 
Selections. 

LEIPZIG (385.8 melees); kW.--8-80 a.m., Organ 
Recital relayed from the Leipzig University Church. 
9.0 a.m., Concert of Vocal and Instrumental Music. 
11.0 to 12.0 Noon, Relay of a Concert. 12.0 to 
Programme of Talks. 8.0, Concert by the Dresden 
Wireless Orchestra under the Direction of Gustave 
Agitate, relayed from the Jahresschau in Dresden. 
5.0, Concert of Choral Music by the Leipzig and 
District Association for the Education of the Blind. 
The Blue Danube, by Johann Strauss, arranged for 
Mixed Choir with Pianoforte Accompaniment by F. 
Th. Crusch. 8.30, Talks, followed by Popular Pro-
gramme. 10.0, Sports Notes, 10.30, Dance Music 
Programme relayed from Been. 12.80 a.m. (approx.) 
(Monday). Close Down. 

LILLE, ce Fri' (284 metres) ; 0.5 kW.-12.811. 
Concert of Orchestral Music organised by the Asso-
ciation de Radiophonie du Nord de la France under 
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Programmes from Abroad.-
the Auspices of the Radio-Club de Lille. 1.86, Market 
Prices of Motor Oils followed by Programme of Talks 
and Music. 9.0. Special Relay of the Grand Carnival 
organised by the Municipal Authorities of the Town 
of Roubaix in Celebration of the French National 
Festival, relayed from Roubaix. Programme of 
Bass, Baritone and Pianoforte Solos with the Ballet 
from Gounod's " Faust," performed by the Maurice 
Leclercq • Ballet, accompanied by the Grande Har-
monie Municipale. 

LYONS (Radio-Lyon) (291 metree); 1.5 kW.-11.0 
a.m., Orchestral Selections. 11.80 a.m., Concert of 
Sacred Music, 7.30, News Bulletin, Weather Report, 
Topical Talk, followed by Sunday Sports' Talk by 
M. Paul Garcin, Talk on Agricultural Questions. 
8.16, Concert: Part I., Selections of French Music; 
Part II. Dance Music Selections. 10.30 (approx.), 
Close Down. 

MADRID (Union Radio), Call EAJ7 (875 metres) ; 
3 kW.-11.30 a.m., Municipal' Band Concert relayed 
from the Parque del Retiro, Madrid. 2.0, Selections 
by the Artys Orchestra. 8.0, Relay of Concert by the 
Hotel Nacional Orchestra. 8.80 to 7.0, Interval. 
7.0, Children's Corner, Kiki and his Friends, Musical 
Selections. 8.0 to 8.30, Dance Music by the Artys 
Orchestra. 10.0, Chimes and Time Signal followed by 
Vocal and Instrumental Concert. 12.0 Midnight, 
Dance Music Programme. 12.80 a.m. (approx.) 
(Monday), Close Down. 

111LAN Call 1 MI (628.8 metre'); 7 kW.-10.80 
a.m., Vocal and Instrumental Sacred Music. 
12.80 to 1.30, Selections by the Station Quartet. 
8.80. Opening Signal. 3.82, Concert of Songs and 
Quintet Selections. 4.45, Programme for Children. 
5.16, Programme of Dance Music played by the Jazz 
Band of the Restaurant Cova in Milan. 13.15 to 8.25, 
Interval. 8.25, Opening Signal followed by Talks. 
8.85„ Time Signal followed by History Talk. 9.0, 
" The Secret Marriage "-Opera (Cimarosa). During 
the intervals, Sports Notes and News Bulletin. U, 
(approx.), Close Down. 

MOTALA (1,880 metree); 30 kW.-Programme also 
for Stockholm (454.5 metres), Goteborg (416.5 metres), 
Malmó (260.9 metresi, and Sundsvall (545.6 metres).-
11.0 a.m. Divine Service and Sermon relayed from a 
Church. 12.35, Weather Forecast. 12.55, Time 
Signal. 8.0, Divine Service relayed from a Church. 
7.0 (approx.), Concert 7.30:-Opening of the 
Thirteenth Temperance Congress, followed by Musical 
Selections. In the Interval at 9.15, News Bulletins 
and Weather Report. 11.0 (approx.), Close Down. 

MUNICH (635.7 metres) ; 4 kW.-Programme relayed 
by Angel'« (666 metres), Halserlantern (204.1 
metres), and Nuremburg (241.9 metres).-11.0 a.m., 
Relay of Chimes from the Town Hall in Munich. 
1.10, Programme of Talks and Music. 8.0, " Eva," 
Operetta in three Acts. Text by M. Willner and 
Robert Bodansky, Music by Franz Lehar, followed 
by Last News Bulletin and Concert Relay. 

NAIROBI, Kenya Colony, Call 710 (90 metres) ; 
4 kW.-6.80 to 8.30, Programme for Testing Purposes. 

NApLES, Call 1NA (338.3 metres) ; 1.5 kW.-10.0 
a.m., Recital of Sacred Music. 4.45, Weather Report 
and Programme for Children. 5.0, Vocal and Instru-
mental Concert. 5.30, Time Signal. 8.20, Wireless 
Reports. 8.40, Time Signal, followed by Report 
of the Harbour Authorities of Naples. 8.50, Vocal 
and Instrumental Concert with Elvira Alieno (Soprano), 
and Raft. Aulicino (Baritone). 10.0, Sports Notes. 
10.55, Calendar, followed by Programme Announce-
ments for the following day. 11.0 (approx.), Close 
Down. 

• auk (481.5 metres); 1.5 kW.-Programme relayed 
by tendril:awe (434.8 metres), Hama! (555.6 metres), 
Hotodden (411 metres), Porsgrund (500 metres), and 
Bekaa (448 metres). 10.20 a.m. (approx.), Chimes 
followed by Divine Service Relay, 7.45, News 
Bulletin. 8.0, Time Signal and Musical Selections. 
9.45 (approx.). News Bulletin and Topical Talk. 
io.so (approx.), Dance Music relayed from the Hotel 
Bristol, Oslo. 12 Midrdght (approx.), Close Down. 

PAWS- (Ecole Supérieure), Call FPTT (458 metres); 
0.3 kW.-Programme relayed at intervals by the 
following Stations: Bordeaux PTT (275 metres), 
Eiffel Tower (2,6,10 metres), Grenoble (416 metres), 
Lille PIT (264 metres), Limoge. (286:metres), Lyons 
PTT (476 metres), Marseilles (303 metres), Rennes 
(280 metres), and Toulouse PTT (260 metres), 
8.0 a.m., Time Signal and First News Bulletin. 10.25 
a.m., International Time Signal and Weather Fore-
cast, 1.80 Light Orchestral Concert arranged by 
L'Association Générale des Auditeurs de T.S.F. 
110, Le Radio-Journal de France, News Bulletin. 

e 

Sunday, July 15th; 

8.30, Sports Notes. 9.0, Recital of Organ Music by 
Georges Jacob, followed by Programme of Dance 
Music relayed from the Coliseum de Paris. 12.0 
Midnight (approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,860 metres); 5 
kW.---8.58 a.m., Time Signal on 32.5 metres. 10.28 
a.m., Time Signal on 2,650 metres. 8.45, Le Journal 
Parlé par T.S.F., read by its permanent contributors. 
Talks on " Health," " Police Anecdotes," " Notes on 
the Races," according to the paper " Paris-Sport," etc. 
by Dr. Pierre Vachet, Detective Ashelbé, MM. René 
CasAlis, Julian Maigret, Pierre Descaves, Alexis 
Surchamps, Bertrand Dupeyrat, and others. 8.10, 
Weather Forecast. 8.30, Concert by Mario Cases 
and his Orchestra. 8.58, Time Signal on 32.5 metres. 
11.28, Time Signal on 2,650 metres. 

PARIS (Radio L.L.), (870 and 80 metres) ; 1 kW.-
3.0, Programme of Modern Dance Music arranged by 
Les Establissements Radio L.L. 9.0, Concert arranged 
by the " Journal des Débats," Vocal and Instrumental 
Music and " Une Brouille," Poetical Comedy in One 
Act by Guy de Teramond et Barre, directed by Madame 
Claude Ritter of the Theatre de l'Odéon. 

PARIS (Petit Parisien), (80.9 metres) ; 0.5 kW.-
8.45, Gramophone Records, followed by Talk and 
News Bulletin. 9.0, Orchestral Selections. 9.25, 
News Bulletin. 9.80, A Symphony Half-hour under 
the direction of Professor Estyle of the Paris Con-
servatoire. In the interval at 10.0, News Bulletin. 
10.45 (approx.), Close Down. 

PARIS (Radio-Paris), Call CFR (1,750 metres); 6 
kW.-8 a.m., News Bulletin and Press Review. 12 
Noon, Religious Address, followed by Choral Concert 
arranged by " La Vie Catholique," News in the inter-
val. 12.45, Orchestral Concert by the Albert Locatelli 
Orchestra, Bilboquet in Variety Items. 4.30, Dance 
Music Programme by the Grand Vatel Orchestra, 
News in the Interval. 8.0, News and Musical Selec-
tions. 8.45 (approx.), Orchestral Concert, News in 
the interval. 10.45, Close Down. 

PITISBUROH, Call KDKA (82 and 27 metres); 25 
kW.-3.45, Telechron Time 4.0, Divine Service. 
7.0, Roxy's Stroll relayed from Station WJZ 
New York. 9.0, Telechron Time Signal, followed 
by Dr. Socicman's Question Hour and Variety Pro-
gramme, relayed from Station WJZ. 11.0, Telechron 
Time Signal, followed by Baseball Scores. 11.30, 
Concert by the KDKA Ensemble conducted by 
Victor Saudek, relayed from the Palm Room of the 
William Penn Hotel, Pittsburgh. In the interval at 
12 Midnight Telechron Time Signal. 1.0 a.m. (Mon-
day), High Spots of Melody relayed from WJZ. 1.45 
a.m., Programme by the Whittall Anglo-Persians 
from WIZ. 2.15 a.m., Concert by the Goldman 
Band, from WIZ. 3.15 a.m., Baseball Scores, followed 
by Telechron Time Signal. 10.80 a.m. (approx.), 
Close Down. 

pogim (344.8 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service relayed from a Church. 12.0 Noon, Time Signal 
followed by Agricultural Report. 12.60, Bulletin of 
the Polish I.eague of Youth. 6.0, Symphony Concert 
relayed from Warsaw. 8.30, Programme of Talks, 
including a Talk on Topical Events by Mr. B. Busia-
Idewicz of the Journal "Tydzien Radjowy." 8.30. 
Concert of Light Music by Madame Wanda 1)06-
roczynslca (Soprano), Kajetan Kopczynski (Baritone 
and Jean Lewandowski (Accordion), with the " Lyra" 
Mandoline Orchestra. 1.0.0, Time Signal, News Bul-
letin, Weather Report and Sports Notes. 10.15, 
Variety Items. 10.80, Dance Music Programmes 
11.30 (approx.), Close Down. 

PRAGUE (348.9 metres) 5 kW.- 9.0 am., Agri-
cultural Report. 12.0 Noon, Orchestral Selections 
1.6, Commerce Notes, followed by Miscellaneous 
Announcements. 5.80, Transmission for Workers. 
8.0, German Transmission. 7.0 (approx.), Musical 
Programme. 10.0, Time Signal, and News Bulletin, 
10.20; Orchestral Music from Brtinn. 11.0 (approx.), 
CloSe Down. 

ROME, Call 1R0 (450 metres) ; 3 kW.-10.15 a.m., 
Vocal and Instrumental Concert of Sacred Music. 
11.0 to 1.30, Interval. 1.30, Concert by the Station 
Trio. 2.30 to 6.0, Interval. 5.0„ Opening Signal 
followed by Concert from the Studio. 8.0, Half an 
Hour of :Dance Music relayed from the Casinetta. 
13.30 to 8.10, Interval. 8.10, Talks, followed by Sports 
Notes, News Bulletin and Forestry Report. 8.58, 
Time Signal. 9.0, Vocal and Instrumental Concert 
with Max Bruch's Concerto in G Minor Op 26 for 
Violin with Pianoforte Accompaniment. During the 
Interval Madame Pompadour's Fashion Talk. 11.5, 
Last News Bulletin. 11.15 (approx.), Close Down. 

SCHIGIMMTADY, Call 2XAD and 2XAF (21.98 and 
81.4 metres) ; 30 kW.-4.0, Divine Service relayed 
from the First Baptist Church in Syracuse, New York. 
Sermon by the Pastor, the Reverend Dr. Bernard C. 
Clausen. 10.30, Recital by the Ballard 81;ngers 
relayed from New York. 11.0, The Stetson Parade, 
American Legion Band relayed from Boston, Mass. 
12.0 Midnight, Recital by Hans Barth, Pianist, relayel 
from New York. 12.25 a.m. (Monday), Baseball 
Scores from New York. 12.30 a.m., Capitol Theatre 
Programme relayed from New York. 2.0 a.m., 
Talk on the American Government by David Lawrence, 
relayed from Washington D.C. 2.15 a.m., Atwater 
Kent Programme relayed from New York. 2.45 a.m., 
Correct Time. 2.47 a.m., A Biblical Drama relayed 
front New York. 3.15 a.m., Experimental Trans-
mission of Television Signals. 3.30 a.m. (approx.), 
Close Down. 

STAMBOUL (1,200 metros) 5 kW.- 4.30. Orches-
tral Concert. 5.80, Market Prices. 8.15, Selections of 
Turkish Music. 8.15 (approx.), Weather Forecast 
followed by Orchestral Concert. 10.0, News Bulletin. 
10.80 (approx.), Close Down. 

STETTIN-(238 metres); 0.75 kW.-8.80 to 9.9 a.m.. 
Instrumental and Vocal Music relayed from Voxhatts. 
11.80 a.m. to 12.0 Midnight, Programme of Talks, 
Concerts and Dance Music relayed from Voxbans. 
12.0 Midnight (approx.), Close Down. 

STUTIGART (379.7 metres); 4 kW.-11 15 a.m. 
(approx.), Instrumental Concert followed by Open-air 
Concert relayed from the Castle Square in Stuttgart. 
and Gramophone Records. 2.0, Musical Programme 
for Children followed by Concert. 8.0, Time Signal 
and Sports Notes, followed by Popular Variety 
Programme -Dramatic and Musical-by the Station 
Orchestra and well known Artistes. News at the end 
of the Programme. 

TOULOUSE (Radiophonie du Midi (391 metres) • 
kW.-10.20 a.m., Market Prices for Gardeners. 12:30, 
Orchestral Selections. 1.0, Time Signal (Chimes). 
1.45, Review of the Press. 2.0, Religious Address. 
5.80, Exchange nuotations and Review of the Press. 
5.40, Weekly Agricultural Bulletin of the Confederation 
of the Agricultural Societies of South-West France. 
8.0, Time Signal (Chimes) and Review of the Press, 
followed by Exchange quotations, Results of the 
Races, Market Prices of Metals. 8.25, Bulletin of the 
Automobile-Club du Midi, the Confédération des 
Radio-Clubs du Sud-Ouest, the Association Générale 
des Commerçants radio-électriciens du Midi. 8.30, 
Concert: (a) Selections for Balalaika, Guitar and 
Wind Instruments, (b) Programme of Tangos. 10.15, 
North African News Bulletin. 10.45, Programme 
Announcements for the Following Day, Weather 
Report, News and Press Review. 11.80 (approx.), 
Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 3 kW.-
Programme relayed by Innsbruck (291.1 metres), 
Klagenfurt (272.7 metres) and Linz (251.2 metres). 
10.15 a.m., Programme of Music. 11.0 a.m., Concert 
by the Vienna Symphony Orchestra. 4.0, Vocal and 
Instrumental Concert, followed by Talks and Music. 
8.15, "The Rose of Stamboul "-Operetta is Three 
Acts. Text by Julius Brammer and Alfre 1 Grünwald, 
Music by Leo Fall. 11.0 (approx.), Close Down. 

VILNA (435 metres) ; 1.3 kW.-10.16 a.m., Divine 
Service relayed from a Church. . 1.0, Programme of 
News Bulletins and Talks, followed by Concert and 
Dance Music. 11.80 (approx.), Close Down. 

WARSAW (1.111 metres); 10 kW.-10.15 to 11.45 
a.m., Divine Service relayed from a Church. 12.0 Noon, 
Time Signal, Fanfare from the Tower of Notre Dame 
in Cracow, Aviation Report and Weather Forecast. 
12.10 to 3.55, Interval. 3.55, Weather Forecast. 
4.0 to 5.0, Programme of Agricultural Talks. 5.0, 
Vocal and Instrumental Concert by the Philharmonie 
de Varsovie organised by the Department of Public 
Instruction in Warsaw. 8.30, Twenty Minutes of 
Variety. 8.50, Talk on Polish History. 7.15 to 7.45. 
Interval. 7.45, Ethnography talk by Professor St. 
Poniatowski. 8.15, Popular Concert by the Orchestra 
of the Philharmonie de Varsovie, arranged by Polskie-
Radio and relayed from the Dolina Szwajcarska under 
the Direction of T. Mazurkiewicz. Recitations, Songs 
and Orchestral Music. 10.0, Time Signal, Aviation 
Report and Weather Forecast. 10.5, News Bulletin, 
followed by Police Information and Sports Notes. 
10.30, Dance Music Programme relayed from the 
Oaza Restaurant in Warsaw. 11.30 (approx.), Close 
Down. 

ZURICH (588 metres); 1 kW.-11.1.5 a.m., Orchestral 
Concert. 12.29, Weather Forecast. 12.30, Instru-
mental Selections. The Station Quintet with inter-
ludes of Xylophone and Tubaphone Music by Loe 
Baumann. 1.30 to 4.0, Interval. 4.0, Orchestral 
Concert by the Carletti Orchestra relayed from the 
Carlton Elite Hotel in Zurich. 7,30, Protestant 
Address. 8.0, Orchestral Concert. 10.0, Weather 
Report, Last News Bulletin. 10.15 (approx.), Close 
Down. 
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Some Recent Additions to the Radio Section. 
By R. P. G. DENMAN, M.A, A.M.I.E.E. 

rillHE publicity created by the recent Royal Opening of the New Science Museum Building at South Ken-
sington, and the substitution of a fine new entrance 

fo • the old, furtive, tortuous passage in Exhibition 
Road, have naturally had the effect of attracting large 
numbers of new visitors. On Easter Monday no fewer 
than sixteen thousand were 
admitted, and there is little 
doubt that the million 
mark will be reached this 
year. It is thought that 
the following notes on a 
few of the recent additions 
to the Electrical Communi-
cation Section will be of 
interest to readers of this 
journal, and especially to 
those who may be making 
a visit to the Museum dur-
ing the next few months. 
Special reference will be 
made to some interesting 
models and objects which, 
by reason of their slightly 
greater complexity, might 
be passed over by visitors anxious to see as much as c 
possible in a short time. 

It may not be out of place to point out here that, e 
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unlike museums devoted to the Fine Arts, the import-
ance of the objects in a Scientific Museum can seldom 
be estimated by their superficial attraction. For in-
stance, at the time of writing a small and insignificant-
looking object has been received, consisting of a pair 
of telephone receivers roughly mounted on either side of 

a common tuning-fork. 

Fig. 1.—Three dimensional valve characteristic model for an LS5 
valve showing the theoretical relation between the anode current, 

anode voltage and grid voltage. 
valve-maintained fork pre-

eded them, just as it precedes them in this collection. 
It will be remembered that some years ago Dr. Eccles 

xhibited some three-dimensional models of valve 

The casual visitor might 
easily pass rapidly from 
this object to those which 
follow, namely, a replica 
of the preliminary stages 
of the Rugby Transmitter 
(where a power of r,000 
kW. is controlled by a 
tuning-fork), and the 
original B.B.C. Harmonic 
Drive apparatus installed 
at Aberdeen in 1926. But 
neither of these outstand-
ing achievements in fre-
quency control would have 
been developed in this 
form had not the Eccles 
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At the Science Museum.— 
characteristics. They were the first of their kind, and 
subsequently other models were made on the same plan 
in Holland and in America. It was decided that the 
Museum should construct a number of these models, 
and the work was carried out last summer. The valves 
chosen for illustration were the LS5, LS5A, and LS5B, 
together with a typical " soft " valve, the NR2A. The 
LS 5 characteristic (Fig. i) was constructed for the 
" ideal " case, and shows the theoretical relation be-
tween the anode current, anode voltage, and grid volt-
age, as given by the well-known Langmuir equation, 
but modified by the effects of saturation and secondary 
emission, as will be explained later. 
Anode current is plotted vertically. Viewed from the 

front, i.e., facing the grid voltage scale, the model re-
presents the well-known series of anode current-grid 
voltage curves, and the lines drawn from left to right 
across the surface represent these curves for a few of 
the infinite number which can be drawn. Viewed from • 

Fig. 2.—Observed anode current charactertNtics for an 1.5513 
valve. When the anode voltage is above a certain value and the 
grid voltage exceeds that of the anode, the anode current declines 

as at the point marked (a). 

the right-hand side, the lines drawn at right angles to 
these represent the anode current-anode voltage curves 
at constant grid voltage. The steep sloping surface on 
the left of the model is, of course, the normal working 
part of the characteristics. It is bounded below by the 
bottom bend and above by the saturation plateau. 
The two succeeding models (Figs. 2 and 3) show the 

observed anode current characteristics for LS5B and 
LS5A valves, having amplification factors of about 20 
and 2 respectively. Since all the models are constructed 
to the same scale, these amplification factors manifest 
themselves as the tangent of the angle formed between 
the cliff-like surface and the front edge of the model 

îv, 
(i.e., /3= kg ). 

It will be noted that when the anode voltage is above 
a certain value (actually about 25 volts in this case), and 
the grid voltage exceeds that of the anode, the anode 
current declines, as at the point marked (a) in the photo-
graphs. This effect is due to the copious liberation of 
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secondary electrons from the anode by the impact of 
primary electrons drawn from the filament, and to their 
subsequent recapture by the more positive grid. This 

Fig. 3.—Observed anode current characteristic for an LS5A 
valve. As in rig. 2 the point (a) represents the effect of the libera-

tion of secondary electrons. 

phenomenon is observed in all valves if the full charac-
teristics are taken instead of the small portion which is 
normally used. 
The grid current surface for an LS5A valve was ob-

tained simultaneously with the anode current surface, 
and is given in Fig. 4. 
The anode current characteristic of the NR2A, a soft 

valve containing helium gas, are shown in Fig. 5. The 
most notable feature of the soft valve is, of course, the 
sudden rise of current when the grid or anode voltage 
reaches the ionisation value. This gives rise to " dis-
continuities" in the curves, so that the flat sloping surface 
of the hard valve gives place to a vertical drop, or preci-
pice, as shown to the left of the letter " f " in Fig. 5. 
This model was built up in horizontal layers correspond-
ing to the constant 
current contours 
which were actually 
plotted. The hard 
valve models were 
constructed in verti-
cal sections from 
the familiar anode 
current - grid volt-
age curves at 
various an o de 
potentials. All the 
models were made 
in wood and were 
then painted. The 
grid current charac-
teristics of th t. 
NR2A valve were 
also plotted, but 
they are not shown 
here. 
A model of great 

Fig. 4.—A model showing the grid 
current surface for an LS5A valve 
taken simultaneously with the anode 

current surface. 

A 30 



JULY lith, 1928. WIT@UO0 
WOTildt 

At the Science Numenni.— 
interest and fascination has recently been designed and 
presented by the Standard Telephones and Cables, 
Limited. It is a combination of a high-quality carbon 
microphone with a cathode-ray oscillograph, adapted for 
the visual inspection of acoustic wave-forms. Matters 
are so arranged that the wave-form produced by a 2ft. 
organ pipe blown by compressed air and directed to-
wards the microphone may be viewed on the screen of 
the oscillograph, and in comparison with this approxi-
mately sinoidal wave-form one may then try the effect 
produced by singing or whistling into the microphone. 
The schematic diagram of the model is given in Fig. 6, 
from which it will be seen that the amplified potential 
of the wave-form to be studied is applied to the two 
plates AA of the oscillograph, and the time-base pro-
duced by the oscillating Neon tube arrangement is fed 
to the plates BB. In order that the frequency of re-
currence of this lime-base oscillation shall be synchron-
ised as far as possible with the frequency of the wave-
form under observation, a proportion of the output from 
the amplifier is fed to the oscillator. It is then no longer 

Fig. 5.—The anode current characteristics of the NR2A, a soft 
valve containing helium gas. 

necessary that the latter frequency should be adjusted 
so us to be an exact multiple of the oscillator frequency, 
for this is automatically kept in step over the range of 
perhaps a semitone or so. In this way the designer has 
been able to reduce the number of controls on the model 
to one only, the L.T. switch, leaving the other hand of 
the observer free to manipulate the compressed air for 
the organ pipe. 

It has, unfortunately, been found impossible to exhibit 
this working model in the Main Gallery, owing to the 
heavy cost of the tubes. It is kept in the adjoining 
Demonstration Room, where it may usually be seen in 
operation on application being made to the attendant. 
Two ingenious models of electrical circuits are illus-

trated in Figs. 7 and 8. The first is Mr. R. C. Clinker's 
well-known model of an oscillating valve circuit, con-
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6.—Circuit arrangement of the apparatus for the visual in-
spection of acoustic wave—forms, using a microphone and cathode— 
ray oscillograph. 111, 3 mega; R2, 15,000.ohins; 113, 20,000 
ohms; RI, 300,000 ohms; Ct, 0.01 mfd.; C2, 0.05 mfd.; C:1, 

1 mfd. 

structed in the Museum workshops and adapted for 
compressed air operation. In this model a string, whose 
motion represents the motion of the electrons in the 
anode circuit of the valve, is driven by a compressed 
air motor connected with a small pulley in the top left-
hand corner of the baseboard. This string passes 
round a number of fixed pulleys and round a large, 
weighted pulley. It is also led round two small floating 
pulleys whose spindles are attached to the ends of an 
independent string, secured at its mid-point to the outer 
end of a flat spring. The motion of this spring actuates 
a compressed air valve, so that when the spring is de-

Fig. 7.—An ingenious model showing the mechanical analogy of 
the motion of electrons in the anode circuit of a valve. 

pressed the valve is opened and the string moves faster. 
When it is raised the valve is closed and the motor 
stops. An indicator attached to the spring uncovers a 
series of positive or negative signs on the grid. 
The action of the model, in mechanical terms, is as 
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follows: Upon the motor being started suddenly, the 
main string commences to move. The weighted pulley 
cannot, however, start immediately (owing to its " in-
ductance "). Its lag causes the spring to be drawn 

Fit. 8.—Vioycomb's Wave Motion Machine. A simple harmonic 
motion of constant amplitude is imparted at one end so that the 
nodes and loops produced by reflected waves can be studied. 

downwards (i.e., charges the condenser), displacing the 
upper and lower floating pulleys to left and right respec-
tively. This action applies an accelerating torque to the 
weighted pulley, 'and also increases the speed of the 
string to a maximum by opening the air valve. Dur-
ing this time the mass gains speed, and the spring re-
turns to the centre. When this happens, the weighted 
pulley has a greater peripheral speed than the small 
driving pulley, whose speed has been further lessened 
by the upward motion of the spring. Consequently the 
latter overshoots the central point, and in doing so shuts 
off the air and stops the driving pulley altogether. It 
then returns to the centre, again starting the string, and 
the operation is repeated, i.e., continuous oscillation is 
set up. The string moves forward in a series of jerks, 
and the weighted pulley exhibits an oscillatory motion 
superposed on a unidirectional one. 
The detailed action of the equivalent electrical circuit 

Fig. 9.—Model of the aerial system at the Bodium beam station. 

is fairly well known and will not be given here. It 
should be noted that no clear mechanical representation 
of the grid circuit is to be sought for in the model. In 
respect of the anode circuit, however, the analogy is 
very close. 
The second model, illustrated in Fig. 8, is known as 

Vinycomb's Wave Motion Machine, after its designer, 
Mr. T. B. Vinycomb, of the Woolwich Polytechnic. It 
consists of a number of wooden laths supported on two 
long spiral springs. An approximately simple harmonic 
motion of constant amplitude is imparted to the end lath 

and the disturbances pass along the system to the other 
end, where the terminal conditions which may be ap-
plied to the final lath determine the nature of the waves 
throughout the system. 

If the end lath is clamped, or free, each wave is 
totally reflected, and by its 
encounter with the newly 
advancing waves produces 
the nodes and loops of a 
stationary system. Com-
plete or partial reflection al-
ways occurs wherever there 
is an abrupt change in the 
impedance of a mechanical, 
electrical, or acoustic trans-
mission channel, as, for ex-
ample, at the junction of 
overhead and underground 
telephone lines, or in a 
poorly designed loud 

speaker, gramophone, or similar apparatus. 
At the receiving end of the system, distortionless re-

ception without reflectiqn of energy can only be attained 
if the receiving apparatus is " tuned" to the character-
istic impedance of the line. In the model this is secured 
by loading the final lath with a spring and with two air-
damping vanes. When these are properly adjusted the 
waves are progressive—i.e., the disturbances pass con-
tinuously from the driving end to the receiving end, 
although there is, of course, no material motion in this 
direction other than the slight compression and exten-
sion of the spiral springs. 

Interesting Valve Models. 

Since the mechanical resistance to the motion of the 
laths is small compared with their inertia reactance, the 
model forms a close analogy with the behaviour of a 
loaded telephone line, the amplitude of motion of the 
laths representing the amplitude of the current at any 
instant in any part of the line. It should be pointed out 
that whereas in the electrical analogy it is customary to 
assume constant voltage amplitude, in the model it is 

the maximum amplitude of displacement which is con-
stant, for the drive is obtained from a rotating crank 
and connecting rod. Mr. Vinycomb has pointed out 
that this merely alters the scale of the response in a 
manner which varies slowly with frequency compared 
with the motion under constant force amplitude. 

Progress in valve design is rapid, but an endeavour 
is made to keep pace in the Museum with the major 
developments. In addition to all the important valves 
of the past, visitors will find the Loewe, the screened grid 
valve, and the cooled anode transmitting valve con-
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At the Science Museum.— 
veniently sliced open for 
their inspection. Quite re-
cently Messrs. Siemens 
and Halske have kindly 
sent over from Germany a 
series showing the early 
work of Schottky on four-
electrode valves. 
The Marconi Company 

have made very many im-
portant contributions, and 
some years ago they trans-
ferred to the Museum the 
whole of their private col-
lection, including many of 
Senatore Marconi's earliest 
instruments. To this they 
have recently added 
models of the aerial 
systems at Berne and at 
the Bodmin Beam Station 
(Fig. 9), which were con-
structed for exhibition at 
the Volta Centenary Ex-

10.—The circuit  gement of the high-quality demonstration receiver at the Science 
Museum. Ci, 0.0005 mfd.; C2, 0.0005 mfd.; C, 0.0002 mfd.; C4, 0.0002 mfd.; C5, 0.5 mid.; 
C6, 0.5 mfd. ; C.7.1 mfd. ; C9,1 mfd. ; Co, 4 mfd. ; Rt, 20,000 ohms ; R2, 50,000 ohms. ; R3, 100,000 
ohms, bridged by a potentiometer of 100,000 ohms; R4 and Itz, 0.26 megohms. V1, DES class; 

V2, LS513 class; V3 and V4, DES class; V5, LS5A class. 

hibition at Como last year and created much interest. 
The Museum- Demonstration Receiving Set is now 

well known and need not be described here. The special 
purpose of this set—to give (as far as possible under 
somewhat awkward acoustic conditions) regular demon-
strations of what is at present to be understood by " good 
quality " transmission and reception—has been correctly 
interpreted by the majority of visitors, for whose con-
venience it was found necessary to publish the schematic 
diagram of the set (see Fig. 1o). About one thousand 
of these diagrams have been sold, and it is therefore 
much to be hoped that the self-imposed limitations of 
its designers have been generally understood, for with-
out modification the set is, of course, unsuitable for any-
thing beyond very local reception. 

General interest appears at last to have been aroused 
in the advantages of electrical reproduction from gramo-
phone records. This new branch of gramophone 

Short Waves from Denmark. 
Signals on 84.24 metres, including pic-

ture transmissions, are being sent out 
regularly throughout July by ED7RL 
Radiolytteren, Raadhusplads 55, Copen-
hagen V. The transmissions occur every 
Monday and Friday, beginning at 11 p.m. 
and continuing until 1 a.m. 

0000 

A Hamfest in London. 
The Sixth London Area Hamfest is to 

he held at Pinoli's Restaurant, Wardour 
Street, W., on Tuesday next, July 17th, 
at 7 p.m. Tickets, price five shillings, 
can be obtained from Mr. J. Clarricoate, 
Chairman of the Social Committee, 
R.S.G.B., 107, Friern Barnet Road, 
London, N.11. 

It is hoped that among those present 
will be representatives from several 
foreign countries, and the committee 

A 33 

technique is dealt with in Gallery XLIII, where demon-. 
strations are given on most days with the H.M.V. elec-
trical reproducing equipment, a description of which 
appeared recently in this journal. 
To conclude, the author would always be interested 

to hear from readers in all countries who might be good 
enough to acquaint him of possible acquisitions .of 
historical or modern importance. Objects illustrating 
inventions which mark a definite step in the progress of 
electrical communication are chiefly intended, and with 
few exceptions objects of subsidiary interest, such as 
documents, and so on, are not suitable fôr exhibition. 
Like the subjects with which it is concerned, this 

Museum is international in scope. If the publication of 
this article should ultimately bring about the arrival of 
new exhibits from France, Germany, Sweden, America, 
or Japan, foreign visitors to the Museum no less than - 
British will reap the benefit. 

TRANSMITTERS' NOTES 

issues the assurance that all present will 
thoroughly enjoy the evening. 

0000 

New Calbsigns and Stations Identified. 
G 5GF 

GI 50T 

2ABH 

2AHII 

2AHR 

EB ITO 

H. Stopher, 33, Churchmore Rd. Streatham 
Vale, S.W.16. (Change of address). 

H. V. Scott, 44, Hawkin St., Londonderry, 
transmits on 45 metres. 

M. Woodroffe, Westington, Chipping Camp. 
den, Glos., will be glad to report on any 
wavelength at any time during the week. 

R. T. Furey, Farrncote, 2, Northdown 
Way, Cliffonville, Margate. 

W. F. C. Geraghty, 5, Benson St., Norton, 
Stockton-on-Tees. 

Ad. van de Kerchove, Lasne, Brabant, 
Belgium, transmits on 45 metres and wishes 
to get into touch with British amateurs 
during the day time. 

Heard in South Australia, 
Mr. R. M. Anthony (0A5CM), 3, High 

Street, Unley Park, South Australia, 
sends us, through Mr. A. H. Gilbert, of 
Wimbledon, a list of British amateurs 
heard on the 23 metres band during 
March and April last :— 

Call Sign Strength. Call Sign. 
2 RF 125 RS 
2 RN RI By 
2 AO R4 XV 
5 MA R3 YK 
5 AD RI WY 
43W Ra VP 
511W R 1 WI 

Further details of reception 
gladly furnished on request. 

000.0 

Streogti 
RI 
RI 
Et 
RI 
R 
R5 
RS 

will be 

Latvia. 
We understand that the forwarding 

agent for Latvia is M. Karklin, Tvaika 
34, Riga. 

._r 



By Our Special Correspondent. 

Broadcasting from Ypres.-The Clapham Research Station.-5SW's New Schedule.-

Fewer Talks.-Brcadcasting Position in France. 

Broadcasting from the Menin Gate. 
One of the most interesting events in 

the early part of next month will be the 
relay from Ypres of the Menin Gate 
Memorial Service of the British Legion 
on Wednesday, August 8th. 
The technical arrangements for the re-

lay will be practically similar to those 
used at the opening of the Menin Gato 
on Sunday, July 24th, last year. All 
British stations will relay the service, 
and I understand that the transmission 
will be tapped by the Belgian broadcast-
ing authorities. 

0000 

The Service. 
The service, which begins at 11.30 a.m., 

concluding about noon, will consist of 
hymns and prayers, an address by the 
Archbishop of York, the sounding of the 
Last Post and the Réveillé, and the sing-
ing of the national anthems of Belgium, 
Britain, and France. 

Last year, it will be recalled, the 
transmission was nearly perfect, except 
during a portion of King Albert's speech, 
when line disturbance caused an unfor-
tunate break. This year every effort is 
being made by the British and Belgian 
engineers to ensure a perfect transmission. 

0 000 

With the B.B.C. at Clapham. 
A certain amount of surprise appears 

to have followed the announcenient, made 
in these columns a fortnight ago, that 
the B.B.C. staff at Clapham now 
numbers 76. 
" Does the B.B.C. actually employ 76 

engineers on research? " asks more than 
one querist. The answer is, of course, 
in the negative. The above-mentioned 
number includes typists, clerical assist-
ants, and, last but not least, a jobbing 
gardener whose main task is to keep the 
weeds under control in the extensive 
grounds. 
By the way, many perspiring amateur 

gardeners might appreciate a talk on 
weeds by the B.B.C. Weed Controller. 
What about it, Savoy Hill? 

WIITÉ1®00 
WOTEcll 

FUTURE FEATURES. 
London and Daventry. 

Jury 15111.-Bach's Church Can-
tata, " Behold Salvation 
Cometh Now." 

JULY 167m.-Musical Comedy Pro-
gramme. 

JULY 17TH.-A Military Band Con-
cert. 

JULY 18TH.-" Hamlet," by Wil-
liam Shakespeare. 

JULY 19m.-Charlot's Hour. 
JULY 20nr.-Surprise Feature. 
JULY 21st.-Light Orchestral Con-

cert. 

Daventry Experimental (5GB). 
JULY 15n1.-Albert Sandler and 

His Orchestra. 
JULY 16m.--Sympliony Concert. 
JULY 17xn.-Variety Programme. 
:rum( 18n1.-A Military Band Con-

cert. 
JULY 19n1.-An Orchestral Con-

cert. 
JULY 2Orn.-Ballad Concert. 
JULY 21ST.-Variety Programme. 

Cardiff. 
Jury lern.-National Orchestra of 

Wales and Vocalists. 
JULY 17T0.-An Eye - Witness 

account of the England v. 
Wales Tennis Match, by Peter 
Freeman. 

Manchester. 
JULY 16TH.-An Animals' Carnival. 
JULY 21s.-An Eye - Witness 

account of the first day's play 
in the Second England v. West 
Indies Test Match, played at 
Old Trafford. 

Newcastle. 
JULY 17ru.-Launch of " H.M.S. 
York" by H.R.H. the Duchess 
of York, relayed to London 
and Daventry. 

Glasgow. 
JULY 19n1.-Ladies' Night. 

- Belfast. 
JULY 16n1.-A Programme of Folk 

usic. 

JULY nthi 1928: 

What Would the Censor Say? 
An organisation of the dimensions of 

the B.B.C. naturally employs a large 
collection of " supernumeraries." Which 
suggests that there might be less interest-
ing topics for a winter talks series than 
" Savoy Hill Secrets " by " The Lady 
with a Duster." 

0000 
Mr. Baldwin to Broadcast. 
The Prime Minister's speech at the 

assembly of the National Savings Asso-
ciation will be relayed to 2LO from the 
Hotel Majestic, Harrogate, on July 20th 
at 9.15 p.m. 

0000 
For Listeners in India. 

Principally for the benefit of listeners 
in India, 5SW is to begin a special early 
evening transmission on alternative 
Fridays, commencing on Friday next, July 
13th. Hitherto the Chelmsford station has 
opened its evening transmission at 7 p.m., 
but on the evenings mentioned a start 
will be made at 6 p.m. (B.S.T.), with a 
break between 6.30 and 7. 

0000 

An Industrious Playwright. 
Cecil Lewis, who recently travelled to 

the peaceful Italian lakes to carry out 
his ambitious task of writing eight or 
nine radio plays, will return to London 
towards the end of this month with the 
first fruits of his labours. No fewer than 
three of these plays will be broadcast 
within nine days of each other. " Im-
provisations in June," an adaptation of 
a German play by Max Mohr, will be 
broadcast from 2L0 on July 25th, while 
" Good Breeding," an original play by 
Cecil Lewis, is to be produced at 2L0 
on August 1st. He has also written a 
comedy sketch, "Chez Cupid," which 
will be included in London's variety pro-
gramme on July 28th. 

0000 

Gracie Fields to Broadcast. 
One of the catches of the 

B.B.C. variety programmes 
Fields, who will make her 

season in 
is Gracie 
broadcast 
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debut on Wednesday next, July 18th, 
from 2L0 and 5XX. 
The famous comedienne originally made 

her naine in Manchester, and her subse-
quent success has supported popular dic-
tum that what Lancashire thinks to-
day, etc. 

C 0 0 0 

Fewer Talks. 

The last of the school talks for the 
present session was given last week, and 
the series will not be resumed until the 
autumn. Another indication that the 
holiday season is upon us will be the 
cessation of the 7.25 p.m. talks series 
early in August. Thereafter, until Sep-
tember, the listener will be able to avail 
himself of self-contained talks of an in-
formal nature, not belonging to a series. 
One of these will be given by Mr. Nor-
man Angell on " Newspapers and 
Public Opinion "; there will also be a 
talk on " Detective Novels." 
The half-hour talk on Tuesdays front 

Daventry will also be dropped after 
July 17th. 

o C o 0. 

Farewell to the Colours. 

Three household terms in America have 
just faded out of existence. They were 
" Blue Network," "Red Network,' and 
" Pacific Coast Network," descr?bing the 
three big groups of stations linked to-
gether under the National Broadcasting 
Company. To save confusion, pro-
grammes in future are simply to be 
labelled as emanating from stations assb-
chitin' with the N.B.C. 

't He...O.B." VAN. A glimpse inside 
the B.R.C.'s newest vehicle. In the back-
ground is the control room, while nearer 
the camera is the sound-proof compart-

ment containing the microphone. 

Will France Copy Britain ? 
Despite the antagonism in many 

quarters to the notion of a State-owned 
broadcasting service, France appears to 
be following the British example. At any 
rate, the Government Broadcasting Bill 
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THE ..0.11." VAN. The B.B.C.'s newest vehicle photographed at Hendon on the 
occasion of the R.A.F. display. This van, which received first exclusive mention in 
these columns, embodies a control room and miniature "studio." It is used 

• exclusively for outside broadcasts. 
• 

laid before the Chamber a few days ago 
provides for State ownership of the 
majority of broadcasting stations. Accord-
ing to the Bill, there are to be twenty-
one stations in all, a few of them being 
conceded to private interests for a period 
of five years, the Government having the 
option of purchasing the stations after 
that period. 
In some respects the Bill countenances 

Government intervention to a greater ex-
tent than obtains in this country. For 
instance, the technical side of broadcast-
ing. if the Bill passes, will be under the 
control of the Ministry of Posts and 
Telegraphs. The programme side will 
also be under supervision, control being 
exercised by the Ministry of the Interior. 

c000 

"Potash and Perlmutter" on Tour. 
Julian Rose and Nick Adams, of 

" Potash and Perlmutter" renown, will 
broadcast from 2L0 on July 31st. They 
are touring other B.B.C. stations each 
evening during the same week, i.e., July 
30st to August 4th. 

Hamlet's First Microphone Appearance: 
A broadcast version of " Hamlet." 

produced by Tyrone Guthrie, is to be 
given from 2LO, 5XX, and other stations 
on July 18th. The play as written is too 
long for microphone performance, so the 
narrative will be linked up by Dorothy 
Holmes-Gore. The parts of the King 
and Queen will be taken -by Irene Hooke 
and Leslie Perrins. while "Hamlet " will 
be Gyles Isharn, a corning stage celebrity. 
This is the first time that " Hamlet " has 
been broadcast by the B.B.C. 

General Nuisance and His Army. 
Tommy Handley is now regarded as 

the " star " radio comedian. His recent 
revue, " Innanninn," evoked more letters 
from listeners than any previous revue in 
the last two years.. Considering that the 
letter bag generally gets little patronage 
during the summer months, this is a very 
high tribute indeed. 
"Tommy's " next revue, under the 

title of " Handley's Manœuvres," will be 
presented from 5GB on August 3rd, and 
2L0 and other stations on August 4th. 
The author will take the part of General 
Nuisance, P.T.O., A.S.S., R.S.V.P., and 
the cast will include girl guides' boy 
scouts, and V.A.D.. nurses. Other 
members of the party will be the Very 
Orderly Officer (John Armstrong), the 
Regimental Pets (Jean Allister and 
Miriam Ferris), and the Batty Batman 
(Philip Wade). 

000 0 

Where Was the Whistle P 
Rare resourcefulness was shown by an 

official at 2RN, the Dublin station, a 
few days ago. A dramatic sketch was 
in progress, and towards the climax it, 
was necessary that the shrill tones of 
a police whistle should ring out. Un-
fortunately, it was discovered at the last 
montent that the whistle was missing.. 
There was a frantic search, growing more 
frantic as the play proceeded. When, 
however, the tension had reached its 
maximum, a member of the staff came 
rushing in brandishing a police whistle, 
followed by its owner, a passing 
" bobby," who seemed quite honoured at 
being invited into the studio to hear his 
whistle broadcast over Southern Ireland ! 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, "The Wireless World," Tioriet Rouse, Tudor Street, E.C.4, and most be accompanied by the writer's name and address. 

THE CONTROL ROOM. 

Sir,—I would like to associate myself with every word your 
correspondent Mr. G. B. Hargreaves, in his letter appearing 
in your June 20th issue, says on the subject of the artificial 
" control ' of modulation by the B.B.C. in their musical trans-
missions. 
As it stands the gramophone electrically reproduced through 

a really good amplifier and loud speaker system seems able to 
give a truer musical result than is possible from a B.B.C. trans-
mission of the same thing, simply because in the case of the 
gramophone one finds recorded the full contrasts between for-
tissimo and pianissimo' with a result that is alive as compared 
with the deadness or flatness of the " controlled" and muti-
:ated B.B.C. transmission. 

It would seem almost axiomatic that, the optimum mean 
modulation adjustment for a given musical transmission hav-
ing been ascertained, that adjustment should be left severely 
alone during the performance of the piece. 

Beaconsfield, Bucks. C. G. BANISTER. 
June 25th, 1928. 

RECEPTION OF 5SW. 

Sir,—Referring to paragraphs on 5SW, page 562 of your 
valuable paper of May 23rd, I don't think your correspondent 
of Ahwaz has solved the problem yet. I think he should look 
for the solution at his end. It appears to me from a number 
of the home papers that 5SW is not getting the credit it 
deserves. Anyone who can't get SSW seems to put the blame 
on that excellent station straight away. 
« I have only a two-valve set and can get 5SW's programme 
at L.S. strength any time they are broadcasting after sundown 
here; every word is as clear and distinct as if the speaker 
were in the same room as myself. There is not much difference 
in the quality between 5SW and PCSS, but I give the former 
first place every time. C. B. LEALEY. 
Lahore, India. 

June 9th, 1928. 

MOVING COIL REPRODUCTION. 

Sir,—I was very interested to read Mr. Cole's letter in your 
issue of June 27th. 
I have been working on a M.C. speaker for some seven 

months, and must admit that as far as wireless reception is 
concerned I am still not satisfied with the results. I have used 
both high and low resistance coils, cones of various sizes, and 
a variety of amplifier arrangements 
When I first got the speaker running I was extremely 

pleased, but soon became critical, and I find that the longer 
one uses this type of spealzer tha less tolerant one becomes 
of any defects. 

Volume.—I have never obtained decent results unless the 
volume has been very considerable. Anyone hearing the 
speaker for the first time considers the volume too great, 
but one soon gets used to it. I think there is no doubt that 
the output volume must be comparable with the original input 
in order to obtain realistic reproduction. 

Coila.—I have not found any very marked difference between 
a high and low resistance coil. I think the high resistance type 
is rather more efficient, but it is very difficult to make any 
quantitative tests worth much. The best results have been 
obtained, I believe, with a coil having about 2,000 turns of 46 
S.W.G. enamelled wire on a 2in, former. This operates in a 
6/64in. gap. There is a very little clearance, as may be 

imagined, and I would not advise anyone to attempt to repro-
duce this coil, as the margin is too small. This winding, •fed 
from a choke, is very efficient. However, generally speaking, 
I think the winding of the moving coil is of secondary impor-
tance as compared with the amplifier, at any rate as far as 
quality is concerned. 
Cones.—I have found nothing better than the Bristol board, 

which is usually recommended. As to diameter, I have found 
that a cone about 8M. diameter is better than one 6in. in diame-
ter. This is a point where the experts do not agree. Captain 
Round states that 6in. is as big as it is advisable to go, 
whereas Mr. McLachlan recommends a larger one. I do not 
find that the freedom of support is very critical. Most of my 
cones have been more free to move than is usual on commercial 
examples. 
Aniplifier.—I really think this is the key to the whole matter. 

The maximum H.T. available in my case is about 200 volts off 
D.C. mains. I can quite definitely state that the best results 
are obtained from a push-pull arrangement using L.S. 5A valves 
(two in all). I have tried D.E. 5A, but they are not so good. 
The valves are fed from a Ferranti transformer, through leaks 
(to prevent interoscillation). The output is obtained from a 
25-1 Ferranti (unless a high resistance coil is being used). The 
push-pull scheme seems to bring out the low notes, though I am 
beginning to find that one has to go further back, and that 
the output stage is not the only one to bother about. The 
detector seems to have a marked effect on the performance, and 
I am just tackling this point now. 

It is really remarkable how one can go on improving the 
performance of the amplifier, and how this leads to discover-
ing notes, of which one was previously quite unconscious. 
An excellent test is the dance music. There is a drum 
or some such instrument which booms away more or less 
continuously, and which only begins to be really audible as 
one gets the amplifier working decently. If the average ex• 
perimenter is not much more skilled than I am (an unfair sug-
gestion, perhaps), and he perseveres with his amplifier, he 
will be astonished to discover what a large percentage of the 
music lie has not been hearing. 
One hears of people obtaining excellent results by the use of 

one D.E. 5A as an output valve. The only conclusion I can 
come to is either that there is something very wrong with my 
equipment or that anyone who is satisfied with D.E. 5A results 
has never heard a speaker working anything like well. 

It would be most interesting if someone who has had experi-
ence with a M.C. speaker working off a really high grade ampli-
fier, and using high H.T. voltages, etc., would give his experi-
ence of the results which can he obtained from a D.E. 5A out-
put. I refer to quality of reproduction rather than volume. 
Wolverhampton, C. H. S. 
June 30th, 1928. 

Sir,—Your correspondent Mr. Cole has found that volume 
can be satisfactorily controlled by varying the magnetising 
current to the pot magnet of his coil-driven loud speaker. 
This method is certainly simple, effective, and worthy of 

some attentiou on the part of constructors. The writer uses a 
6-volt pot winding consisting of two equal coils which may be 
put either in series or in parallel by means of a small switch 
attached to the speaker. This arrangement, together with an 
external resistance of about 12 ohms, enables a magnetising 
force varying from about 600 amp. turns to 3,000 amp, turns 
to be used. 
The addition of an extra valve in parallel in the output stage 

produces a negligible increase in volume compared with that 
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due to an increase in magnetising force from 600 to 3,000 amp. 
turns. 
The writer has made the same comparison as Mr. Cole be-

tween the high and low resistance types, but using the same 
size gap for the moving coil in each case. The impr9,ssions 
made upon the writer were: (a) that the low resistance type 
of instrument gave the most pleasing musical balance with 
excellent definition; (b) that the high resistance type gave a 
slightly greater response over the middle frequencies and a 
lesser response in the base attended there at least by some lack 
of clear definition; (c) that nide out of ten people would not 
distinguish any noticeable difference between the two types; 
(d) that better definition results in the case of the high resist-
ance type when a 1 : 1 output transformer is used in place of 
a choke filter output. 
The writer is now using a low resistance type of instrument 

having a gap for the moving coil of 45/1,000th of an inch. 
This gap was originally made 25/1,000th, but it appeared that 
the magnetising force available was producing saturation in the 
pot magnet, and therefore it was less advantageous to retain 
such a small gap than to have a little more room available for 
the moving coil. Various writers in The Wireless World have 
mentioned the advantages of the low resistance type from the 
point of view of corstruction and of operation at a distance 
from the amplifier. 
Now a few words about reception Is there anyone using a 

well-designed coil-driven speaker and near enough to 2L0 for 
practically perfect detection who has not been annoyed by 
faults and defects in the transmissions resulting from the so-
called " control," defective acoustics of the studios and of 
silence cabinets, from w hich announcements are made, etc.! 
And who has not suspected the receiver or speaker until ex-
perience and discrimination leads one to more accurately assign 
the blame? 

Finally, with all due acknowledgment to the B.B.C. for the 
noticeable efforts being made by them, may it be hoped that the 
occasions for complaint may become more and more rare. 

Trusting this letter does not trespass too greatly on your 
valuable space. WALTER OLIVER. 
Canonbury, N.1, 
July 2nd, 1928. 

Sir,—I should like to make a few comments on n letter 
written to you by Mr. Lionel Cole on the subject of " Moving 
Coil Reproduction." In my humble opinion he has obtained 
exactly the results one would expect, but has not drawn the 
correct conclusions from the experiments. It would seem to 
ise that No: 1 speaker was a really good instrument, but that 
No. 2 was hopelessly inefficient. 
The fault of experiment No. 1 was simply that the speaker 

was delivering too much volume, and a judicious "toning 
down " of the receiver would have produced results comparable 
with speaker No. 2, assuming, of course, that tonal qualities 
of the two speakers were equal and the receiver constant. 

It is well known that when the volume of a speaker is re-
duced the bass fades much more rapidly than the treble, so 
reducing this to an absurdity, a point would be reached where 
only the treble remained. The " slight accentuation," men-
tioned by Mr. Cole, of the treble is only a, question of amount 
of reduction. By reducing the field strength he has rendered 
speaker No. 2 still less efficient. Personally, I should prefer 
to keep the magnetic field strength as high as is reasonably 
possible, and control volume by a valve as near the aerial end 
of the set as possible. It is surely of no importance, from the 
tone point of view, whether the gap is small or large, or the 
coil high resistance or low with transformer. These points only 
decide the efficiency of the instrument. I hope others will 
come forward with their views. A. F. B. 

Blackheath. 
June 27th, 1928. 

IDENTIFICATION OF FOREIGN STATIONS. 

Sir,—May I question Mr. Southern's •" axiom "! (Letter on 
" Identification of Foreign Stations," Tice Wireless World, 
June 27th.) He writes :—"1 suppose it may be taken as an 
axiom that a listener wishes to know what station he is hear-
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ing? " But why ? Listeners to foreign stations may be divided 
into two main categories :*(à) those who wish for entertainment, 
(b) those with a scientific or semi-scientific interest in distant re-
ception (range, fading, etc.). 

(a) For entertainment purposes' we want to know, for ex-
ample, that condenser settings of 27e, 48°, will usually bring 
in dance music at 8 p.m. on Sunday (when the vaunted "alter-
natives " offered by the B.B.C. are a choice of religious propa-
ganda). For pure " entertainment," what more is required? 
It does not matter whether it is " Petit Parisien " or " Vox-
haus." 

(b) In the case of those interested in distant reception, per se, 
we may assume that some sort of notebook or written record 
will be kept (without which little mcre is gained than the ability 
to boast: " I got Timbuctoo on a crystal "). From notes of 
the condenser settings for a few (English) stations a rough 
calibration curve for the receiver can be plotted, from which a 
fairly accurate estimate of the frequency of the unknown station 
can be made; a rough estimate of the signal strength, and a 
reference to a list of stations arranged in order of frequency, 
giving power and distance from the receiver, will usually leave 
little doubt of the identity. Without much knowledge of 
foreign languages, one can usually tell if the announcer's words 
are in one of the groups French-Italian-Spanish or German-
Dutch-Flemish, if confirmation is required. I further suggest 
that if any serious work is undertaken, or if the listener lias 
more than one receiver, some form of wavemeter is almost a 
necessity, and can be constructed very cheaply (absorption wave-
meter, say, £1, heterodyne £3). Descriptions of many have 
appeared in The Wireless World. This should give readings 
ta within about 1 per cent., in itself sufficient to identify 
almost any station. 
I suggest that category (a) in search of entertainment out. 

number (b) (who can, as suggested above, locate their station by 
its frequency if they have sufficient technical knowledge for 
their observations to be of much use), and why should the 
majority suffer interruption of their programme to satisfy the 
curiosity of a minority ? C. R. COSEN S. 
Cambridge, 
June 28th, 1928. 

MUSIC RECEIVER. 

Sir,—" W. M G. 's" enquiry for a receiver that will repro-
duce music only is, I am afraid, at present, asking for the im-
possible.. If anyone can invent .1 receiver that will receive 
music, but which utterly refuses to reproduce the human voice, 
he will make a collossal fortune; he can market it at an 
exorbitant price, and even so 90 per cent, of listeners will 
buy it! 
But he can hope for no help in his researches from the B.B.C. 
Cambridge, C. R. COSENS. 
June 28th, 1928. 

HOSPITAL INSTALLATIONS. 

Sir,—As we have close on 30 receivers working entirely and 
successfully off the mains in hospitals in London and district, 
we are in full accord with the letter of the Marconiphone Com-
pany in your issue of June 27th, when they expressed the view 
that mains-operated installations are the only satisfactory solu-
tion. 
We differ, however, from the Marconiphone Company when 

they suggest that a visit to the set once a week should be neces-
sary. Most emphatically we would say that we have not found 
it so. On the contrary, every hospital set of ours has operated 
for a period of at least six months without any attention what-
ever except the moving of a switch on the wall, the set being' 
locked up, and in most instances we ourselves hold the keys. 
One has not had to be unlocked for two years. Of another, 
that has already been in operation two and a quarter years, the 
door has only once been opened, and that only for a slight 
detuning to cut down volume. 
As regards automatic control, we have found no call for this: 

but we are all ready to fit time switches should these be re 
quired W. E. H. HUMPHR VS. 
London. W.I., (Managing Director, Read & Morris, Ltd.: 
June 28th, 1928. 
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- The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 

An Indoor Aerial Tip. 
It is necessary for me temporarily to 

operate my receiver on a Mort indoor 
aerial only about 15It. long. The 
set conipriaes H.F. amplifier, detec-
tor, and two L.F. stages, and has 
given exceptionally good resulta on a 
full size aerial. Can you offer any 
ouggeations as to how I can get the 
best out of it under present condi-
ditiona? W. F. T. 

Your receiver probably includes the 
usual feature of an " aperiedie " aerial 
coupling, which will be designed to give 
a good compromise between selectivity 
and maximum signal strength on an 
aerial of normal characteristics. With 
the short length of wire you are at 
present using it is more than likely that 
the coupling to the H.F. grid circuit is 
exceptionally weak, and we suggest that 
you should try the effect of joining the 
aerial directly to the grid of the H.F. 
valve. In all probability this alteration 
will give a very considerably increased 
range. 

0 0 0 0 

Synonyms 
What is the difference between the ex-

pressions "amplification factor," 
"magnification factor," and " volt-
age factor" as applied to a valve? 

H. L. 
There is no difference between these 

expressions as commonly used. They 
merely represent different ways of say-
ing the same thing. 

C 0 0 0 

A Short-wave Attachment. 
My receiver is of a composite type, the 

firat H.F. stage having an ordinary 
three-electrode valve with neutralised 
transformer coupling, followed by a 
screened grid valve, if you consider 
the idea to be practicable, I should 
like to make up a superheterodyne 
unit for reception of the short wares, 
using the present first valve as a 
signal-frequency detector (anode 
bend) and the second Hi'. atage as 
an I.F. amplifier. Will you gire me 
a circuit diagram of the attach-
ment? C. J'. 

It should be possible to get the arrange-
ment you propose to work quite well, and 
we give the circuit of a suitable unit in 
Fig. 1. It might be made in such a way 

that it can easily be connected to the 
set by a connector strip device, or in 
any other convenient manner. 

Fig. 1.—An oscillator unit for converting 
an existing ..2 H.F." set into a short-

wave .superheterodyne. 

RULES 

(I.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
"Information Department." 

(2.) Queries must be written on one side 
ol the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given; under present-
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 

(4.) Practical wiring plans cantle be 
supplied or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined lo 
constructional sets described in "The Wireless 
World" or to standard manufacturers' 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart-
ment are invited to submit suggestions regard-
ing subjects to be treated in future articles or 
paragraphs. 

The valve functions as an oscillator : 
L, is the aerial-grid coil, and L. and L, 
are plate and grid inductances. L, is the 
pick-up coil. 

000.1 

Trouble with a Relay. 
When a relay is inserted in the anode 

circuit of a valve, how is it posible 
to prevent the steady anode current 
which flows when no signals are 
coining in from clueing .its contacts,' 
I find that it is pw!sade to keep th e 
relay contacta open only by over. 
biasing the grid so heavily that the 
increased current due to a signal is 
insufficient for its operation. 

V. W. 
It seems very probable that you have 

not made provision for sufficiently fine 
adjustment of grid voltage, and we 
recommend that you should use a poten-
tiometer in conjunction with a tapped 
dry cell battery. Coarse adjustments will 
be made on the latter, intermediate 
voltages between the 14 volt " steps" 
being obtained by operation of the 
potentiometer, the slides of which should 
be set so that the contacts are on the 
point of closing when no signal is being 
received. 
The most satisfactory arrangement is 

that of " uubiasing " the relay by a 
current in opposition to the steady anode 
current. Alternatively the valve should 
form one link of a bridge. 

0000 

Lost Emission P 
A di#i"culty has arixen regard to the 

first L.F. amplifier of my four-valve 
receiver, for which a negative bias 
of 14 volts is recommended. I find, 
howerer, that results are distinctly 
better if the bias is omitted alto-
getdier. Do you think that this indi. 
cotes that something is wrong, and if 
80, can you make any suggestions?, 

It. J. S. 
Unless your valve is of the special type 

in which grid current starts late, you 
can assume with confidence that the L.F. 
amplifier is not working properly without 
negative bias. We think it probable that 
the valve is actually receiving an anode 
voltage very much less than is required ; 
assuming other valves in the set to he 
functioning normally, this is probably due 
to an extremely high resistance in.. its 
anode circuit. Alternatively, the valve 
may have lost its emission. 

A 38 
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There is only One Type of 
Receiver that will get 
ALL Stations, that's a 
"SUPER HET," and the 
Super Het that will do this 

is "THE LIBERTY." 

THE LIBERTY will give you 
continuous tuning from 10 
to 3,000 metres, and in this 
respect is UNIQUE in the 

World's Components. 
All corners of the Earth let " LIBERTY " 

make use of Tempest I. Sc. IL 

SUPERSONIC UNITS (KITS) oP3,000 METRES. 
Will receive ANY station including AMERICAN and AUSTRALIAN on loud speaker. 

Suitable for Table or Portable Receivers. 

NOTE. 2 Controls only. 

PRICE. Unit complete with long wave Oscillator (750/3ooM 
Medium Wave (25,51800), Short Att• 

0 10 6 Wave (lo/loo) and Oscillator holder Oki/ • 
including full size pictorial and theoretical wiring diagrams, list of 
parts required and book on construction and operation. 

UNPRECEDENTED SUPER HET TEST. 
Every Unit tested in an aeual Super Het Receiver over whole range of 10 3 000 metres and fully 

STATION 

LONG WAVE STATIONS  
hadio Paris 165 
Daventry 156 
Moscow 142 
Motala 142 
Berlin 125 
Kalundberg 110 
Warsaw zos 
Basle 102 
Hilversum zoo 
Leningrad 87 
MEDIUM WAVE STATIONS 
=.uri5"3 
Vienna 150 
Budapest 148 
Munich 143 
Riga 140 

Actual Log of Super Het No. 1921. 

OSC. STATION AERIAL OSC. 

148 • 
140 
142 
127 
116 
105 
94 
92 
90 
7, 

127 
125 
122 
179 
176 

Rosenhugal 
Brussels 
Daventry 5GB 
Lyons 
Langenburg 
Barcelona 
Oslo 
Rome 
Brunt, 
Frankfort 
Cracow 
Berne 
Glasgow 
Cork 
Seville 
Hamburg 
Toulouse 

138 
136 
134 
z30 
127 
125 
118 
zit 
¡to 
Ito 
zo9 
zo6 
zo5 
102 
I01 
I00 
99 

172 
170 
167 
z65 
263 
¡fa 
152 
145 
144 
140 
139 
238 
136 
134 
133 
131 
128 

STAVON 

Mambester 
Stuttgart 
Madrid 
Leipzig 
London 
Graz 
Cardiff 
Prague 
Barcelona 
Petit Parisien 
Bournemouth 
Breslau 
Dublin 
Milan 
Newcastle 
Belfast 
Nurnberg 
San Sebastian 

AERIAL OSC. STATION 

96 
94 
93 
87 
85 
84 
82 
80 
78 
74 
66 
65 
63 
146 
60 
55 
54 
50 

ABIRLU 

125 I :ortniund 40 
124 New York 1VEAF 134 

Boundhrook WJZ 96 
Schenectady, WGR 94 
Springfield WBZ 70 
Chicago WGN 59 
SHORT WAVE STATIONS 

30 
54 
109 
40 
48 
Is 

120 

115 
110 
zo8 
soh 
105 
102 ›dney 2 F.C. 
77 Melbourne 3 LO 
86 Pittsburgh KDKA 
85 2 X.A.F. 
83 2 X.A.D. 
III Java A.N.H. 
75 Berne E.H. 9 OC 
66 Eindoven PCJJ 
65 Eiffel Tower F.L. 
55 Rocky Point 2 XG 

54 
16 
54 
14 

39 
167 
230 
124 
71 
74 

34 
Ar 
126 
8c, 
55 
r6 
6s 
z6 
62 
15 

Technical Tests and Reports. 

" WIRELESS WORLD," November 24 th, 1926. 
----=eakers' claim of range and 7=77y are in no 
way exaggerated. (See further report. July 4th. 1928.) 

" LIVERPOOL POST," October 28th, 1926. 
-"="7-riberty " 8 valve Super-Heterodyne Receiver was 
then tuned in, on which, without aerial or earth, the New 
York dance bands were heard as plainly as those of 
London. 

"AMATEUR WIRELESS," September 5th, 1925. 
We were particully struck with the ease with which 

stations may be tuned in. With each Receiver is given a 
calibration card, by setting the condenser dials to these 
settings, the receiving of various stations is mere child's 
play. 

" MODERN WIRELESS," Elstree, October, 1926.  
Excellént loud speaker reception on a number of 

stations was obtained in daylight on a small frame aerial, 
among these were Birmingham, Bournemouth, Man-
chester, London, Cardiff and Nottingham. Gave excellent 
results and can be recommended. 

" WIRELESS TRADER.," August 25th, 1926. 
The ré-s=tTeis actory. We counted 4t stations 

actually logged at loud speaker strength. 

"THE BROADCASTER." September, 1926. 
This test was successful and we were able to tune in 

about a score of stations apart from those in England. 
Though in fair proximity to London station, this was 
easily tuned out and Manchester came in at loud speaker 
strength. 

Telephones: Chiswick 8080-1. sp • BENNETT ST., LONDON, WAApi-ARC ELECTRICAL Co. (1927) LTD Illuqrated Catalogue Poq free. 
Telegrams: Radian, London. ••• . 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in th 
columns is : 

12 words or less, I,'- and ld. for every 

additional word. e.g., 18 words. 1.1 11 words. 2/-. 
Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire" copy" is repeated from the 
previous issue : 13 consecutive insertions. 5o ; 26 con-
secutive, 10';„ ; 52 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 Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 260, Deansgate, Man-
chester. 

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, 

Postal Orders and Cheques sent in payment for adver-
tisements should be made Co A  payable to ILIFFE 
Ri SONS Ltd., and crossed  — • Treasury Notes, 
being untraceable if lost in transit, should not be sent as 
remittances,  

AU 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 may be 

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 coo, do " The Wireless World." Only the 
number will appear in the advettisement. All replies 
should be addressed No. 000, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply lo Box No. advertisements are warned against sendir.g 
remittance through the post except in registered envelopes; 
in all such duo's the use of the Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

air DEPOSIT SYSTEM. 
Readers who hesitate 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, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the 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 Ezo, a deposit fee of i/- is charged ; on 
transactions over eo and under £50, the fee is 2/6; over 
(so, 5/-, All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Dine & Sons 
LirMted. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A New Service to our Readers. 
We have macle an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 

The person desiring to sell, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, viz., 
in the case of Marconi Patents the amount should be 
calculated at 22/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patents 
concerned, and a certificate will be handed na to the 
purchaser of the set. 

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 
elready been disposed of. Advertisers often receive el 
many enquiries that it is quite impossible to reply to 
each one by post. 

eoll 

Minnie A " t-?1.11"0. neel 
VVIrelesengs & wa . 

PLUG nt Coils I 

". nlannaraleark On skeleton 1, ,,, , î 
deecribed in "Wireless World,- si.., II X - g 

both, page 57,1, 
Complete set B.B.C. SbXX with baaven.4.0. 2--' - 

B.& I. WIRELESS CO., 2, Athelstane Mews, N.4. 
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Have 

ELECTRADIX 

to see 
We 

ELECTRADIX 
218 UPPER 

You 

HOUSE 
the 
save 

called recently at 

new Showrooms? 
you Pounds. 

RADIOS 
THAMES STREET, E.C.4 

Telephone: Clip 0191 

11 "Use ETON and avoid eaten CELLS." E-
.g Eton Primary H.T. Battery, Pl. Porous Pot g 
E: Cells. SI and S2 Sac Cells. All complete. E 
h" 1-cell 6-cell 12-cell 30-cell . 
à PI tild. .. 33 .. 5/9 .. 141- . — 
-g SI 6d. .. 3,- .. 53 .. I2/-

' I Send Ifid..sti.triip2,'Ior .i,..Vet siivie fall re=2 ' 
particulars to :— 

P. THE ETON GLASS BATTERY CO. i 
_ " 46 St. Mary's Road, LUTON, E.10. :-.4 i 

1-Traders  Catalogue. 

Cabinets, Ebonite,Components, Speakers. 
Keen prices, quid¡ service. Send for illustrated list 
Bona—Fide Traders only. Dept. W.W. 

Perseus Radio, Burton-on-Trent. 

¡ 
( 
i 

] 

NN 
&C. and D.C. 

H.T. SUPPLY UNITS. 

Cheaper than a dry 

Mention of " The Wireless World," 

RECEIVERS FOR SALE. 

'DEAD and MORRIS, Ltd., for Mint; sets and com-
-1-1, Poncets, the mains pioneers in 1924; 28 London 
hospitals are equipped with Read and Morris mains 
sets. using no batteries; some of these sets have not 
even required their doors unlocking for over two 
years —Just a switch on the wall used, nothing else 
touelled. Single sets supply over 800 pairs 'phones 
and loud speakers. Abroad one of our mains sets 
functions in a government hospital 600 miles Irons 
the nearest broadcasting station. 
DEAD and lumina. Ltd., 2-valve seta for D.O. 
As: mains from £14, A.O. sets from £18. 

REAU and MORRIS, Ltd.—H.T. eliminators for 
D.C. mains, £4; for A.D. mains, £7/10; elimi-

nator transfarmers from 16./6; full wave rectifying 
valves, 10/., 

DEAD and MORRIS, Ltd.—Why nse aceumulators 
-alb if A.C. mains are available? The Longton L.T. 
unit is a complete substitute at negligible cost, always 
ready, valve rectifier, no batteries, gives 1.2 amps 
at 2, 4 or 6 volts, and operates any set. 
DEAD and MORDIS, Ltd ., for moving coil loud 
AA. speakers; delivery from stock; also mains-operated 
receivers anti amplifiers for sante. Demonetrations con. 
tinually, service always. 

READ and MORRIS, Ltd., undertake the design 
and construction of any type of radio apparatus. 

We make for the individual and guarantee results. It 
will pay you well to consult us before buying else 
where. 

ReAn and Stortnis, Ltd., hate yeimnd-liond sets 
best makers only, Burudept, Marconi, etc., al junk prices. 

R D and MORRIS, Ltd., 31, Easteas tle St. (facing 
back of Waring and Gillow's,). Oxford St., W. 

[S091 URNDEPT 7-valve Set (2 indoor aerials for loot 
and short wave), absolutely unseratched, £lis 

75, accept £35 to clear; also one 5-valve Ethophon 
rand, in Broadwood cabinet, £22/10 to clear; You 

'resent set accepted in part payment; send parties 
ara for best offer.—Rodwell, 14. Railway ApproacI ondon Bridge. 

[022 

.T.11. Rice Xelogg Speaker Outfit, D.C. equipment 
B12, valve,, mahogany cabinet, brand new, coo 

'45; what effers—Writo Box 7016Forfit. , c/u The Wirefe› 

[921 
TROMBERG-CARLSON Neutrodyne 5-valve R. 

ceiver, with valves, in mahogany cabinet, recentl 
urehased; a sacrifice, £1 6/10; splendid instrumen 
nogg, 51, Wilmslow Rd., Wilkington, Manchester, 

028 Solodyne ill Oak Cabinet, condensers, corm. [924 

t" screens by Peto-Scott, high and low wave coil 
titer parts as specified by designer. 2 new screen, 
elves, detector, power and super power valves, a 
arts guaranteed new, and set in perfect workis 
rder; bargain, £16, Royalties extra.—Mullen, "Ole 
yn," Sarisbury Green, Southampton. [921 

XPERLMENTER'S Surplus.—Western Electr 
Li Super-het., with frame aerial, £7/10; 2 DYld( 
oat .0003 condensers, 1 Ormond dual .0005 co 
enser, slow motion; Xytratone amplifier; 3 McMicha 
ipersonio transformers; all above 7/6 each; 1 Sta 

ling barrel switch, 1 Edison Bell variometer; 4/- ear: above components brand new.—Watts, Crosschurch 
Mex borough, Yorks. 

[93 
SOLODYNE 5-valve Set, in case; £10; call bete 

5.30, or by appointment.—J. Bayne, 22a, Bs 
thump., St., Burdett Rd., p.3, 193 

FOR Sale, 2-valve, wireless sets. complete with co 
bull-speakers , in walnut cabinets, 2 volt val, 

-.Id accumulator, 08v. II.'!'. battery, aerial equipmer 

battery •• sets, complete, £9 /15 —lied eman 20 
royalty paid; sale price, £7/15, carriage paid; 3-va, 

erntslegv than a large capacity der 
battery. 

1111« 0? IT-0/111 SMALL 
ODTLAY—THA ALTA 

No calve. No trouble. No es-
replacemente. 

Componente also 

supplied from 

Rend for 

Tulsemere Manufacturing Co. 
Tatami,, Bd.. West Norwood, B.8/ 

The W. E.M. DA VEX 
ELIMINATOR 

A neat wave trap 
specially adapted for 
5XX and 5GB. 
Efficient for all sets. 
10/6 each, post free. 
ST. JURY'S MOTOR Ca., 

Wmeless Dept., 
Button Harborough. 

when writing to advertisers, w ill 

g , Cambridge. 
[93 

F OR Sale, Chakaphone Junior Throe, complete w. 
valves, 2 cone speakers (one Ormond £3/51, 

pairs headphones (one Brown's A 30/-), 2 2v. Di.' 
Exides, 108v. battery, leads, etc.; recently cost £171 
accept £10, or offer; would sell separately; appoi 
ment.—Write Box 7118, 0/0 The Wireless World. 

[91 
MICR Sale, 4 valve portable Rees Mare wireless r 

new last Deeember.—Offers to Z., Spencer's Libra 
Richmond, Yorks. 191 
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Receivers for Sale.—Contd. 
v. W. SMURTHWAITE, A.M.I.R.E., for the highest 
-1; grade radio apparatus at reasonable rakes; it paye 
to buy from the actual manufacturer; every set 
personally tested and guaranteed for 12 months. JIARMONY Four.—The finest all round set yet 

designed; new Improved model now available, in-
corporating plug and jack for gramophone repro-
duction; this set is based on the famous Everyman 
Four design, but incorporates interchangeable Celle 
and other modifications; finest quality components 
throughout and made like a scientific instrument; 
In oak or mahogany, price £18/10, or with parallel 
power valves and choke output, £20. 
SCREENED Grid Five.—First announcement of a 

1929 design; there is nothing like this instru-
ment available at even double the price; 2 screened 
grid stages g.ving an 1LF. amplification of nearly 
1,000, anode bend rectifier, 1 R/C and I transformer 
(Ferranti A.F.5), L.P. stages, parallel power valves 
and choke output; will work off an ELT. mains unit 
and operate a moving coil speaker to perfection; you 
should Investigate the merits of this unique set; 
demonstrations with pleasure; inclusive of lung and 
short wave coils; £27/10. 

-POR Anything Wireless Consult Me; my unbiassed 
advice is at your service; I manufacture 2- and 

3-valve quality seta, short wave receivers and trans-
mitters, high voltage mains, units, etc., etc. 
REPAIR.3 Skilfully and Promptly Carried Out; sets 
se redesigned and modernised; let me have your 
enquiries. 

BARGAINS; all guaranteed in perfect order. 

WESTERN Electric Power Amplifier, with valves, 
VV and large £7/10 model W.E. horn speaker, gives 
iplendid reproduction off a crystal set; the lot, £5. 
p RLA 5-valve Set, a selective long range factory 
z-4 built instrument, complete with 6v. D.E. valves; 
£6,10. 

B URNE-JONES Magnadyne 8-valve super het, a 
magnificent instrument in solid walnut cabinet, 

vith a performance second to none, complete with 
pedal frame and 8 D.E. valves; a fifty guinea lot for 
817/10. 

W. SMIJI1THWAITE, A.M.I.R.E., 15a, Onslow 
I: Gardens, Wallington, Surrey. 'Phone: Walling-
on 1982. [9316 

IQ) ECEIVERS Constructed to any Published Design; 
klb best materials and guaranteed workmanship.— 
'emends lires,, Shireland Rd., Smethwick, 1.8628 

Attwatm-Kent 5-valve Set, in beautiful 
7 polished cabinet; £3; components alone worth 
ouble.—Player, Burcot, near Bromsgrove. [9300 

slOSSOR Melody Maker, H.T. eliminator for, corn. 
plete set components for B.B.C.'s latest circuit, 

ith diagram and full directions; D.C., £3/101 A.C., 
5 
IULLARD Master Three, H.T. eliminator for, corn-

plete set components for B.B.C.'s latest circuit, 
ith diagram and detailed instructions; D.C., £3/101 
.C., £51—Mannering Electric Co., 1, The Grove, 
dders Green, N.W.11. [9331 

BATTERIES. 

O -vott Batteries. 5/11. Post paid.—As 
amateur experimenters we have }mina at last 

battery in the cheaper ranges which is really re-
ble. We have gladly taken up the agency for this 
ttery, knowing that all our customers will be satis-
d.—Dept. W, Parry's Radio, Littleborough, Lancs. 

[9163 
VET H.T. Batteries.—Parta per dozen: Jars, 2%x 
V 1% square. 1/3; since, 11d.; sacs. 1/2 dozen; 
sen cells (18 volts), complete with bands and 
ctrolyte, 4/3, post 9d.; high efficiency. long life. 
I-charging, upkeep small; send 6d. for sample unit; 
istrated booklet free; carriage free orders 10/-1 
te for free list wireless bargains: trade supplied.— 
Taylor. 57, Studley Rd., Stockwell, London. [0039 

.D.E.S. Accumulator Charging Service.—Collection 
and delivery in 5 mile radius of Croydon.--Send 

particulars to Croydon and District Electric See-
:, 98. Cherry Orchard Road, East Croydon. [9198 

l'COND-HAND 120 v. Oldham Accumulator, type 
10 H.T.L. with home made charger, all in good 

dition; cost about £8, offered for f4.—Nicholl, 20, 
idsor Rd., Wanatead. 'Phone: Wanstead 2792. 
a. 7 pin. [9322 

CHARGERS AND ELIMINATORS. 

tfeTALUM and Lionium for A.C. Rectifiers; make 
up your own inexpensive chargers; blue prints for 
. and L.T. Lionuim electrodes fitted with terminals, 
amps. and 8-10 amps.—Blackivell's Metallurgical 
.ks, Ltd., Liverpool. [7423 

CrNBAKEN H.T. and L.T. Chargers for A.C. and 
D.C., you may try 14 days.—Ardwick, Manches. 
and 39, Victoria St., London, S.W.1. [0222 

.T. Trickle Charger Parts—Make your OWD and 
save charging costs! Transformer, 10/6; limiting 

.tance, 100-1,200 ohms, 12/6; rheostat, 2/6; or 
plate with valve holder, 2 cut-outs, mounting 
d, etc., and diagrams with instructions, 30/-, post 
: write for particulars; state mains voltage.— 
dwood, High St., Barnet. [9230 
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The finest Gift 
As a gift " Celestion," most 
excellent of Loudspeakers, 
is without a peer, for all who 
hear it can share the great 
pleasure that it brings. Get 
your dealer to demonstrate 
" Celestion " for you. You 
will be amazed at its realism. 

Embodied in " Celestion " 
are the six essentials of 
an excellent Loudspeaker. 

They are— 

EVEN RESPONSE 
EXTREME SENSITIVITY 
ONE ADJUSTMENT 

IMPERVIOUS TO CLIMATE 
IMPROVEMENT WITH AGE 
DISTINCTIVE APPEARANCE 

Moreover, " Celestion " is 
British made throughout. 

Made ender Litence. 

There are /our " Celestion " models 
in oak or mahogany ranging from 
LS 10s. to £25. We shall be glad 
to forward to you our free illustrated 
literature giving full particulars, 
and of our "Woodroffe" Type 
Gramophone Pick-Up. When order-
ing the Pick-Up please slate whether 
adaptor is for H.M.V. or t inch size. 

cELESTION 
The Very Soul of Music 

Write to Dept. C. 

THE CELESTION RADIO CO. 
Hampton Wick, Kingston.on-Tbamea. 

Showrooms: 

33/33, VILLIERS ST., LONDON, W.C.:. 

Associated Company: 
CONSTABLE-CELESTION CO., PARIS. 

AnvEaTisEmENTs it  
at 

Chargers and Elirninators.— Contd. 

TRANSFORMERS. chokes, etc., guaranteed, ironed 
to any specification; 'phone for quotation.— 

Kirby (Wimbledon), Ltd., 72. Merton Rd., Wimble-
don, S.W. Tel.: Wimbledon 2814. [8987 

PERRANTI Charger, 200-volt, new fortnight ago; 
45/:, carridke paid: owner purchasing 14 amp, 

charger to cope with requirements.-8, Bingham St.. 
Alienten, Derby. 

(9290 
1.701T Want Truer Tone, therefore scrap your batteries 
1 and instal the Truatone W7'. eliminator. £4/52 
Truatone trickle charger, £215; Truatone -and 
LT, battery charger, A.C. power transformers; filter 
chokes, 11.1". and L.F. (+ekes built to order; write for 
partictilara.-6, Empire Rd., Leicester. [9297 

ELIMINATOR Troublei—Cemplete diagram, giving 
full details latest circuit, values and prices et 

all components. sent on receipt of particulars of your 
receiver and valves, and 11,4d. stamp.—See below. 
PLIM1NATOR Components 1—Power transformers, 
-Ill from 20/-; eliminator chokes, from 17/6; con-
densers, 2 mid. 3/9, 4 mid. 5/6; resistance end base. 
20,000 ohm. 4/6.—Mannering Electric Co,,1, The 
Grove, Golders Green, N.W .11. [9330 

CABINETS, 
irvABINETS.—High clans Jobe turned out at reason-

able prices; trade enquiries solicited. 
MOVING' Coil Speakers—Get results with this 

speaker by using a baffle ca bi net specially de-
signed for your requirements.—F. W. Ranimer, b3. 
Shaftesbury St., London, N 1 'Phone: Clerkeuwell 
7139 

• [8318 
ri1GB1"8 Cabinets.—Table models in solid oak and 
-Le mahogany; from 11/6 to 71/-. DWRY'S Cabinets, fitted w ith Radion or Resiston 

ebonite if required. 
raIGBY'S Cabinets.—Pedestal model, with separate 

battery compartment; from 56/- to £12. 
reIGBY'S Cabinets Made to Customers' own De-

signs. 

"InIGBI"S Cabinets—Write for new 16-page art 
catalogue.—F. Digby, 9, The Oval, Hackney Rd., 

E.2. 'Phone: Clisscld 5458. [0128 

A RTCRAFT Radio Cabinets are Britain's Best 
11 Value; satisfaction guaranteed. 
A RTCRAFT Cabinets, made in oak and mahogany; 
£-A. from 8/- to £6. 
A RTCRAFT Cabinets ran be matte to customers' 

special designs and sizes; estimates tree. 

ARTCRAFT Illustrated Catalogue, post free; write 
now. 

A ItTCRAFT Co„ 156, Cherry Orchard Rd., Croydon. 
XX 'Phone: 1981 Croydon [0040 

riABINET8.—Custoulerm own ideas and designs ear. 
tied out in oak or mahogany, cabinets for sets 

moving coil, etc.: low prices and good work—IL Hall, 
Cabinet Works, Navigation St., Walsall. pier 

THE Adams Baffle-Cabinet is the only possible 
cabinet for yqur moving coil speaker. " The Wire. 

less World" says :—A cabinet of unique design. It 
poseesees all the merits cl the open baffle board with. 
out being unsightly. . . . Can be used as an en-
closed cabinet or open baffle. . . . The Adams patent 
folding aided cabinet entirely obvia tes the distortion 
effects arising when the back of the loud speaker opens 
into a restricted space. 

W E shall be pleased to quote for special cabinets 
for wireless or other purposes. 

SEND for Particulars of our Baffle-Cabinet to F. 
Adams and Co., 66, Finsbury Pavement, E.C.2. 

[9286 
Q111iMONDS BROS.—Best quality cabinets to you, 
1.--7 own requirements; estimates free.—Shireland Rd 
Smeth wick. 18627 

COILS, TRANSFORMERS. ETC, 
"PVERYMAN Coils, Four. Three, " W.W." Five. 15/-
.L4 each; ir wound with D.C.C. wire matead u! 
Litz, 10/-.—Jennens. 

0 H.F. Everyman, 3 with bases, 39/6; high wave. 
24/- 3.—Jennens. 

QELECTION Four, 2 with bases, 27/-; high wave, 
16/- pair.—Jennens. 

ITZ Wire (genuine), 27/42, 70 terns, 4/8; tubes, 
elikapar, 3iii.x31,in. 1;4, 32n,x4in. 1/5, 7in.x4in. 

2/-.—Jennens. 
rIVERVAIAN Coil Ebonite Bases. 1/6 each; screens, 

4/-; spacers, grooved, with screws, aerial or anode, 
lj-.—Jenneus Radio, 30, Chapel St., Birmingham. 

[0075 
MON ATIJ NA, unused ; 16/ ..—Ilamer, II, Burns St. 

Padiliani. [929é 
lusty All-Wave Four Coils, complete set (4), with 
.11 bases; 65. -; guaranteed to specification; other 
coils for W.W. sets at moderate prices.—Langrick, 76. 
Victoria Grove, East End Park. Leeds. (9317 

SUPER Seven Intermediates, complete, wired, in 
7, copper box as specified, £3/15; improved type, 
with variable air condensers. £4/15; separate LF. 
transformers, in small copper containers, for any super. 
bet, or screened valves, 25/- each.—Morley, 18, Grange-
mill Rd., Catford. f9315 

believe to be thorouch)y reliable. we 

• 
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IN A CLASS 
BY ITSELF 

The GOODMAN "SENIOR" MODEL 

Complete Kit from £5 -10-0 
Doodinans Moving Coil Loudspeaker Components are 
in a class by themselves. Our aim to give you really 
high-class efficient products, rather than a elicap and 
unsatisfactory article, has justified itself by the remark-
able popularity of all our Loudspeaker Components. 
Particulars of other models-from £4-4-o-oet application. 

Write for illustrated lists. 

OODMAIN 
27 FARRINGDON ST. LONDON.E.C4 

PERFECT TERMINALS 

The unique advantages of the 

Belli ng - Lee patented terminal:-

Insulated Non.rotati d top. 
Highly finished screw-action insulated 
head. 

Non-threaded stem and -bole. 
Specially made to grip spade or pin 
terminal or flex. 

Shielded metal clamping faces. 
Highly finished insulated collar. 
Metal parts nickelled. 

Transverse slot with clamping nut 
eliminating soldering. 

G teed. 

PRICES Type "B" - Standard large 
insulated model. Polished black bakelite, 
ed. each. 

Type "M"-As type "B" but smaller. 
and with only the engraved top insulated, 
rest nickel-plated brass, Bd. each. 

Type "R"-Cheap competitive insulated 
terminal with rotating name, 3Id. each. 

Mat's with 30 different  vines. 

Belling & Lee, Ltd., Queensway 
End, Middlesex. 

Mention of The 

Works, Ponders 

Coils, Transformers, Etc.-Contd. 

B . and J.-All • Wireless World' coils from stock. 

B and J. -Everyman Four coils; 301. vair. 

B and J.-Everyman Four, ping-in type, flit C., 
36/6; 5XX. 36/-; bases, 3/6 pair; your coils con-

verted for 7/6 
'n and J.-Everyman Four, plug in type on Skeleton 
-1-. formers, as desetibed in Wireless World," May 
30th, page 678, complete set with hases; £414. 
B and J.-Regionel and Standard Four, 77/6 set; 

Selection Four. 42/6 set; 211.F. Everyman, 60/ 
set. 

B ;Ind .7.-110 Mains Three, 720- yet; A.O. valve 
1. reeeiver. 251. pair 
U6 and J. Coils Carry our Usual Money Back Guar. 
1. enter; see also displayed advertiscuient at head 
of Miscellaneous columns. 

Athelstane in.onndduju :IV,IR TILontinSry "1615 

BERCLIF Loris for all •• Wireless World " Receivers, 
dozens of types in regular production; any type 

quoted for 
ERCLIF Coils for A.C. Valve Receiver, as speci-

fied. 26/- pair; interchangeable long and short 
wave, 73/3 set. 

B ERCLIP Coils for D.C. Mains Three, as specified, 
interchangeable; 83/6 set. 

BERCLIF Cils for Super Seven, 3 L.F. transformers. 
complete, 50/-; copper box, 17/6. 

RERCLIF Coils for Everyman Four, still the stan-
dard of excellence; 33 /- pair. 

BERCLIF Coils for Cascade 11.F. Amplifier; 10/- 
each. 

ERCLIF Coils ¡or Screened Valve Everyman; 33/• 
le. pair. 
JEt ERCL1F Coils tor Standard Four; 77,9 set of 4 

B E RC LJF Coils for All-Wave Four; 42/6 pair. 
BERCL1F Coils for 2 lue. Everyman; 79/3 set of 6. 

ERCLIF Coils for Selection Four; 51/6 set of 4. 

B ERCL I, Coils for all Modern Circuits. 

BERCL1F Coils for unapproached Quality and 
Reputation 

B ERCLIF Colts for all Special Purposes; above is 
only a selection, we quote to your requirements. 

BERCLIF, the six year old trade mark of the 
makers of the best coils, the people who never let 

you down; send for our free lists before you decide, 
trade supplied anywhere.-Simmonds Bros., Shireland 
Rd., Smethwick Tel.: Smethwick 751. [8870 

DYNAMOS, ETC. 

-L Generator, output. 11.T. 450v. 150 ma., L.T 
-1- 10v. 10 amps., direct coupled to 200v. A.C. motor 

en strong iron frame, complete with smoothing equip-
nient and automatic cut-out; cost £45 2 months ago, 
aceept £30.-Morelon, 171, Gipsy Ltd.. W . NOYWOOli, 
S.E.27. [9272 

.L. Anode Converter, type BX, 2 voltages, input 
ut▪ 6 volts, delivers 20 milliamperes at 120 volts, 

cost £12015, excellent condition ; accept first offer £6. 
-Box 7153, c/o 7'ho Wireless World. [9305 

GRAMOPHONE PICK •U PS, ETC. 

OEWE Pick-up; 13/6, new.-Ilamer, 11, Burns St., 
▪ Patiiham. [9295 

TWO Brown Pick-ups for Sale; £2110 each; as new; 
cost £4.-Brown, 2, Woodlands Terrace, Dundee. 

[9301 

LOUD•SPEAK ER S. 

GOODIIANS Can Give Prompt Delivery of Moving 
Coil Units; the lowest prices consistent with 

highest possible grade workmanship; list MC3 on re-
queme-tiooduians, 27, Farringdon St., E.C.4. 10089 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they aro of proved effi-

ciency; supplied on 14 days' approval.--See advertise-
ment, page 15. [0144 

IF You are in London Call and See Goodmans' 
Coil Drive and Recta Units before purchasing else-

where.-tiondmans, 27, Farringdon St.. E.C.4 [0090 

AIR-CHROME Type Speaker Parts to build the 
speaker that has taken America by storm can 

he obtained from Components Pr-Auction Co., Henley, 
Huddersfield. Send for list. [0130 
1114 AKER'S Selhurst Radio Moving Coil Speakers give 
JI-it the best results because they are of proved effi-
eieney; supplied on 14 days' approval.-See advertise-
ment, page 15. [0145 

DEED Movements.-Double &toting reed movements 
specially designed to operate cone and other large 

diaphragms extremely sensitive on sniall input, yet 
capable of enormous volume with sufficient input; 
will work up to a 31t. cone with ease; no rattle or 
distortion; 27/6 each; lair allowance on Brown A 
earpieces, or Lissenolas and other units in part ex-
change; send stamp for illustrated lists of these and 
seamless cones.-Goodmans, 27, Farringdon St., E.C.4. 

[0066 

!Viceless World," when writing to advertisers, will e :sure prompt attention. Air 

JULY MTH, 1928. 

ONE 
EASE DIAL 

WITH CONTROL 

EFFICIENCY. ONLY. r AUTONL4TIC IN ACTION. I 

NO LOOSE LEADS. 

A really well di signed Tuner giving excellent results 
over a range of 200 to 6co metres and moo to 
2000 metres. 

Variable reaction ace either side. Automatic in-
crease for Long Wave. One Hole Fixing. Auto. 
coupled balanced circuits. Spaced Windings to 
avoid capacity effects. Heavy grid winding giving 
more volume. Automatic 
Su itching device behind dial. 

12 MONTHS GUARANTEE. 

WITH FULL INSTRUCTIONS 
sad 

WIRING DIAGRAM. 

Trade Enquiries Incited. 

NORTHERN 
SCIENTIFIC INDUSTRIES, 
91, VICTORY ROAD, BLACKPOOL 

2 1/1 

oee 

FOR EVERI 
TYPE OF VALV1 

there is a "Peerless" Junior Rheostat. No 
rheostat will give you easier or finer control. 
A definite OFF position makes short circuiting 
an impossibility. The current of two valves can 
be safely carried. Silvered dial, one-hole mounting, 
size diam., r high. Resixtances 3, 6, so, 
13 or 6o ohms. 

F/0111 all good dealers or direct:-

THE BEDFORD ELECTRIC & RADIO CO., LT 
22, Campbell Road, Bedford. 

LONDON GLASGOW 6 

PEERLES 
JUNIOR RHEOSTA' 
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Lend•speakers.—Contd. 

COIL Drive Unit/ from Stock, the usual high 
standard of workmanship associated with the 

name of Gondmans. Farringdon SL E.C.4. [0091 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
ment, page 15.10147 

W OOD Hems fqr Every Gramophone Unit; wood 
horns litted to goose necks, etc.; Illustrated list. 

—Maddison I, Chapel St.. Marylebone Rd.. N.W.1. 
[8557 

AIR-CHROME Type Loud Speaker Parts, as de-
scribed in the June 6th issue of this paper, ran 

be obtained from Components Production Co., Henley, 
Huddersfield. Send for list [0129 

BAKER'S eelhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
ment, page 15. [0101 

TlIE New Goodman Junior Reed Movement; 14/6: 
the finest unit, at anywhere near the price, for 

driving cone and other large disc type speakers; this 
unit should not be confused with converted earpieces 
or gramophone attachments; second only in efficiency 
and performance to our double acting reed movement , 
full description in our illustrated lists, free on re. 
quest.—Goodnians, 27, Farringdon St.; E.C.4. [0092 

AIR-CHROME Type Loud Speakers Give Wonderful 
Results. and, with the assistance of a screw-

driver and laminer, can be easily built from parts 
supplied by Components Production Co.. Henley, Hud-
dersfield. Send for list. [0151 

Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
ment, page 15. [0102 

E l'OCH MOVING COIL PARTS. 
WHOLESALE. 

WHOLESALE. 

WHOLESALE. 

W HOLESALE—Trade enquiries for Epoch moving 
coil parts must be addressed to Epoch Radio 

Manufacturing Co., 53, Gracechurch St., E.Q.3 (Room 
101. [9288 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

!lends,: supplied on 14 days' approval.—See advertise-
nent, page 15. [0103 

MOVING Coil Loud Speaker Parts of Quality are 
made and fully guaranteed by Components Pro-

luction Co.. Henley, Huddersfield. Send for lists. 
[0149 

DOWERFUL Magnets for Moving Coil Loud 
L Speakers. 51/4 in. x esin. and 53/4 in. x 2 ti 
aclg, post free; lots of 12, 2/- each, carriage forward. 
If. J. Shaw, Auctioneer, 129, Newington Causeway, 
.E.1. [9227 

> AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ency; supplied on 14 days' approval.—See advertira 
tent, page 15. (0104 

11.JPERLATIVE—Nothing Less! !—Performance is 
) the true test of perfection, a Webson loud speaker 
ves perfect performance. 
[UPERIORITY.-36 years of specialised experience 
, in the manufacture of high grado instruments 
sod behind the engineers who designed, developed. 
d produced Webson moving coil loud speaker parts. 
IVEBSON Parts are Manufactured Only by Star 
✓ Engineering, the first firm to manufacture may-
g coil loud speaker parts for the home constructor; 
g only Webston parts and avoid disappointment. 
TAR ENGINEERING, Didsbury, Manchester.— 

'Phone: Didsbury 1785. Send for lists. [9283 

AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effl-

ney; supplied on 14 days' approval.—See advertise-. 
at, page 15. [0105 

ROWS Sphinx Loud Speaker, perfect. condition, 
' 120 ohms, input; cost £12/10, accept £8.—Box 

c/0 The Wireless World. (9293 

.TN. Rice Kelogg (D.C. Equipment) Speaker, 
with valves, 2 months old, cost £45, owner 

•Ing into country, no mains available; what offers? 
ox 7179, c'o The Wirrleqs World. [9325 

AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved &I-

ce; supplied en 14 days approval.—See advertise-
d, page 15. [0106 

:/10.—Moving Coil speaker. complete, a real bar-
gain for quick sale, 6v. 34 amp., high resistance; 

el any evening.—BM/ZOPK. W.C.1. 19111 

G Bargain l-30 Telefunken free edge cone 
speakers, 30/-; 250 Telefunken adjustable light-
ht telephones, 12/6; post paid.—Crown Electrical 
82a, Queen St., Cheapside, London. (9356 
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GIVE YOUR SET 
A CHANCE AND 

E X T R POWER 

P PA Tb ENTIj SEEZ" MAST 
IS . AS GOOD AS ANOTHER VALVE 

DAMP PROOF! 
ROT PROOF ! ! 

GALE PROOF ! ! ! 

26 Feet high. 
ITS 3sections 

in. Steel 
tube tapering to 
r in. Carriage, 
London 1/6; 
Midlands 2/6; elsewhere 
3/6. Weight 24 lbs. Two 
toasts for 28/6. 

QA Feet high. 

tions of 11 in. 2116 In 4 sec-

Steel tube tap-
ering to z in. Carriage, 
London 2/- ; Midlands 
3/-; elsewhere 41--
Weight 34 lbs. Two 
masts for 40/-. 

15'-

The 
"Super" Mast. 

42 F t 

Lond•speakers.—Contd. 

BAKERS Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise. 

Titp ADIO EXCHANGES Co. Offer a Zampa Cone (D0r1i0ve 
ment, page 15. 

-11 Unit, coediting' and operation guaranteed as new; 
,,,st 50/- 3 months ago, bargain, 32/6.—Radio Ex-

13)ADIO EXCIIANGES Co. Offer Dr. Nesper (Co934n2e 

dianges Co.. 29, harrow Rd., W.2. 

t Speakers; 25/. each; liberal allowance on your 
old speaker—Radio Exchanges Co., 29, Harrow Rd., 
W.2. [9343 

MAKER'S Selhuret Radio Moving Coil Speakers give 
-1-, the best results because they are of proved effi-
ciency; supplied on 14 days' approval.—See advertise-
ment, page 15. [0108 

AMPLION Large Horn, straight pattern, and Brown's 
ILL adaptor, complete; £3/5,•_ approval.--Shaw-

cross, 192, Whiteat re ltd., Ashton-u.-Lyne. [9341 

TbEFERRED Terma—Celestion, A mplion, B.T.H. 
-2-4' moving coil, Magnavox moving coil, etc., from £1 
down, balance in 6 monthly payments; state your 
requirements—The Western Wireless Co., 9, High St.. 

[9340 Ealing, London, W.5. 

AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied en 14 days' approval.—See advertise 

VERRANTI Speaker, 45/-; A.F.3, 15/-; R.I. t[uOnler10, 
ment, page 15. 

17/6; Goodman cone unit, unused, 20/.; Radio-
globe speaker unit, new, 8/e—Stocks, 73, Hotham Rd., 

XTORTEXION Moving Coil Speaker Parts, any volt. 

S.W.15. 

✓ age, pots supplied, wound or unwound, guaran• 
teed.—Kirby (Wimbledon). Ltd. 72, Merton Rd.. 
Wimbledon. S.W Tel.: Wimbledon 2814. [8986 

MAKER'S Selhurst Radio Moving Coil Speakers give 
1-1, the best results because they are of proved effi-
eiency; supplied on 14 days' approval.—See advertise-
ment, page 15. [0111 

5 sec-high. 29'6 MOVING Coil Loud-speaker.— We manufacture thi In . complete assembly for the Haynes Moving Coil 

lions of 
heavy x} in. Steel 
tube tapering to x 
in. A real bargain. 
Carriage, London 
2/6; Midlands 3/6; 
elsewhere 4/6. 
Weight 46 lbs. 
Two masts for 
55!-- 

PHONE 

csTy 378 

NO 

eaker including high or low resistance moving coil, 
mounted on Bristol board cone, together with ply 
wood rings and cradle, for (i volts 1 amp, £415,• 6 
volts 1,4amp., £4110; for 200-250-volt mains, £4115; 
can be assembled in a few seised«, end will give 
large volume on one L.F. stage; call and hear one.— 
Scientific Development Co.. 61. Fishergate, Preston. 
Tel.: 1364 [0120 

B AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
ment, page 15. [0136 

POCH MOVING COIL PARTS are now obtainable 
HOLES IIflfrom stook; no more welting. 
TO DIG. E pocH MOVING COIL PARTS are Guaranteed 

without exception to be the finest mechanically 
and the most efficient electrically. 
10POCII MOVING COIL PARTS are Guaranteed 
-1.:d to Give the Finest Performance yet possible on 
any speaker. 
ti POCH MOVING COIL PARTS are Instruments pl 
14 Precision; every part interchangeable. 
▪ POCII MOVING COIL PARTS are the Most 
14 Beautifully Finished. 
E POCH MOVING COIL PARTS are Made to a 

EPOCH MOVING COIL PARTS are Sold only on 

Minimum 
Radius 

31t. 6 ins. 

The easiest 
Mast to 
erect. 

Anyonecae 
put it up. 

GUAR-
ANTEE 
Money 
refunded 
without 
question 

8 if not 
sali - 
fled. 

Pay C.O.D 

n Sctioal Masts are made of British Steel in P.R. arc supplied with cast iron bed plate, steel 
ft. lengths, from 14 ins. tapering to x in. and 

ground pegs, stay rings, galvanised steel flexible wire stays 
cut to lengths. pulleys, bolts, and fullest erecting instruc-
tions. No further outlay necessary. 

Price of Accessories. 
P.R. Colloid Covering sufficient for a Mast— with Brush 2/6 
Halyard Log Line—Ryland's patent rot proof 

For 26 ft. Mast 34 ft. 42 ft. Per too ft. 
1/8 2 / - 21 
Note r—Double length supplied to make 

lowering Aerial easy. 

P.R. MASTS 
Opposite G.P.O. Tube. 

17L, PATERNOSTER SQUARE, LONDON, E.C.4 • 

Reputation, not to a price. 

Approval; buyer is sole judge. 
POCH MOVING COIL PARTS—Money refunded 
within 10 days if purchaser is not highly de-

lighted. 
POCH MOVING COIL PARTS.—Examine every 
make, but compare with an Epoch before parting 

with money. 
ePOCH. MOVING COIL PARTS.—Windings for 
-I-4 every requirement, but one model only—the best. 
10 POCH MOVING COIL PARTS.—One pries' only—a 
-LA reasonable price; £3/10; accumulator type. 
LIPOCH MOVING COIL.—Have you seen the wonder-
1:4 ful Epoch Moving Coil? Made for Epoch and 
every other make of speaker; all resistances; 5/- and 
4/, 
10 POCH MOVING COIL.—Try an Epoch Moving Coil 
1-4 in your existing speaker; you will be astonished 
at the improvements. 
101POCH ELECTRICAL SOCIETY. Ltd., 53, Grace-
14 church St., E.C.3. Royal 8570. [9287 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 clays' approval—See advertise-
ment, page 15. [0140 

VALVES. 
CeNE L.S.5A, as new, only 1.12ed for ten minutes: 

£1.—Player. Bernd, near Brornsgrove. [9299 

TETRODES A.P.612S.G., A.P.612H.F., A.P.612L.F., 
used about 120 hours; 30!- (cost 43/61.—Leonard. 

Church Rd., Thundersley, Essex. (9820 

only accepted Irons firms we believe to be thoroughly reliable. 
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WONDERFUL 
MOVING COIL NE 

LOUD-SPEAKER 
THE new Radielle High-resistance Bovine-Cod Loud-Speaker of 

distinctive design is • wonderful achievement. Every word 
spoken, every note of music is as clear as a bell. Bass and treble 

notes are equally stressed. Voices are made to live—they could be in 
the room beside you. Instruments lose nothing of their richness, their 
mellowness. There is no distortion—no trace of the mechanical. The 
Radielle Loud-Speaker is undoubtedly the biggest step forward yet 
made in securing perfect reproduction of wireless programmes. 
The Radielle Speaker can be operated from any well-designed 

ll-valve set provided pt least 150 volts H.T. is used on the output 
valve. The best results will be obtained with a Radian@ ILT. Battery 
Eliminator. A choke filter Output Circuit to protect the windings 
of the moving-coil is embodied in the Speaker without extra charge. 
You are invited to write for illustrated catalogue W.W.7, giving 

full particulars, and arrange for • demonstration. .peigne. 
THE RADIELLE COMPANY, LIMITED, 
18a, Haverstock Hill, Chalk Farm London, N.W.3. 

PRICES: 
l'or use with 
, 6-volt accu-

mulator, 
£15 . 15 . 

l'or use on 
D.C. mains, 

£18 . 18 . 0 
ollIplek with 

THE NEW 
ALL-WAVE FOUR 

The exceptional demand for 

BERCLIF STANDARD COILS 
following their use and specification for this wonderful 
new receiver, is being met by greatly increased 
production. Meanwhile please order as early as possible 
to assist us in maintaining good service. Thank you. 

TRADE SUPPLIED QUICK DELIVERY, 

PERCLIF STANDARD COILS at 77.9 the set. 
(As specified for the NEW ALL-WAVE FOUR.) 

DERCLIF COILS FOR ALL "WIRELESS 
WORLD" RECEIVERS. Firs: in the field; first in 
quality; first in results. Lists post free. See" small'. 
advertisements weekly for details and new coils. 

SIMMONDS SHIRELAND ROAD, 
BROS., AMICK, Staffs. 

Mention 

Valves.—Contd. 

P. R. British Valves, 1929 type, 3/6 each; Power. 
7/6; every valve fully equal to any and guaran-

teed es to performance and life, in 2-, 4- and 6-volt 
H.F. Rc. Det. L.F. and Power.—P.R. Valves, Bt. 
Paul's Buildings, Paternoster Sq., London, E.C. [9318 

P.M. 252, few hours use; 12/6.- Moorcroft, 55. 
Thornton St.. Skipton, Yorks [9351 

COMPONENTS ETC., FOR SALE. 

131>ELLING-LEE Panel Fittings are designed to give 
an expert finish to any home-constructed set; 

catalogue post free.—Belling and Lee, Ltd., Queensway 
Works, Ponders End, Middlesex. [0018 

VERYMAN Four Coils, complete with base; aerial. 
15/-; transformers, 15/-; 28/- set.—Below. 

9H.F. Everyman Four Coils: B.B.C., set of three. 
ea/ 36/9; 5XX, set of three, 24/-; set of three 
bases, 3/9; copper screening boxes, highly polished, 

CIOSSOR Melody Maker Coils, 7/6 each; all above ex-
stock.—Obtainable all dealers or Stone kfanufac. 

turing Co., 108-9, Great Saffron Hill, London, E.C.1. 
[0068 

COTT SESSIONS and Cu (See under Miscellaneous 
sD and Itepairs).—Any British set or component sent 
by teturn. ce.d.-11alliwick Parade, Muswell Hill, N.10. 

[8433 

ASK Your Dealer for Gothic Anti-mibroplionle Valve 
Holders; unequalled at 1/3 each.—If unobtainable, 

write Gothic Electrical Supplies. Ltd., 5-9, Severe 
St.. Birmingham. 18740 

BURNDEPT New Goods (deleted hotu  catalogue): 
Micrometer crystal detectors, 1/6: hot wire 

ammeters, 0-1.5 amps., 8/11; super vernier dials. 
ratio 7 to 1, 4/11; geared 2-way and 3-way coil 
hotelera, 4j 11 ; Iturndept telephone transformers, 5/11; 
Burndept rheostats, 1.4 ohms.. for 1 to 3 valves, 1/3; 
low loss .0002 anode condensers, 2/11 each; dual ditto. 
4/11; concert coils (set of four), 5/6; short wave 
,.0iis (set of moi), 5/6; separate coils: Si, 9d.; 8.2. 
II.'' S:3, 1/6; sires 300, 400, 500, 2/6 ; postage pa id 
eel 5/- orders.—Rodwell, 14, Railway Approach, Lon. 
don Bridge. 10208 

ATTENTION, Radio Fans 1—Dubilier fixed con-
£1. (leasers, all capacities, from .0001 to .006, 1/6 
cae-fi; Master Three coils, Goltone make, Broadcast or 
5NX. 5/: Burnelem .001 variable condensers. beanti-
lid job, 4;11; 11.P.A. £5/5 speakers, £3.15; Coleslaw 
£5 10 speaker, £4.7:6 Sieueophone £2/10 cabinet 
•peakers, 35/-; Record vernier dials, 2,6; all abuse 
new, carriage paid.—Below. 
F EW Cyldon .005 Twin Gang Variable Condensers, 

very slightly shop soiled, 7/- each; dials, 1/-
, xtra.—Power's Radio Depot, Albion Hill, Oswestry, 

19324 
C1ABINET Cone, with IIeyra full reed unit, 39/6: 

lgranie torte control, 4/-; Eriesson 'phones, 7/6; 
Ostam D.E.II.210, D.E.L.210, D.E.P.215 valves, 7/6 
each; Cosmos S.P.16.B, S.P.16.6, S.P.I8.R.R., 7/6 
each; 50 and 75 Essence coils, 1/. each; all as new.— 
Ball, Ferney Lodge, Ossidge Lane, Southgate, N.14. 

PDOWER 'transformers, from 20/-; I-hokes, 17/6;193 we 
nia ke all typos; special quota thins on receipt mir-

th Mars.- Ma snoring Electric Co., 1, The Grove, Childers 
Green, N.W.11. [9332 

M ASTER Three Cireitit.—Set of parts, complete with 
3 valves. 48i-; without valves, 30/, -Morley, 18. 

Grangemill ltd., Catbird. [9327 

F1T Your New Panel with a Pair of our Cast Alu-
minium ailitietablo inclined angle brarkets, they 

n be used in the normal way as right angle 
brackets, but if you want to make a set with a slop-
mg panel you can at, once lock your brackets at any 
,Ii-sired angle; they are fully described on page 7 of 
our catalogue (free on request), and cost 2/3 per pair. 

.S. Bolgin and Co., 9-11, Cureilur St., London, 
(2.4. f 9209 

RADIO Howse, Htultle,fichl, Is-ices the Iteltaltility 
-Ltb Wirelors t:ttitles—Write to J. II, tn.% lor and co., 
Radio House. Macaulay St., Iluelder•field, for ropy, 
sétit pmt free 1G028 

POSSOR 2-volt Screened Grid Valves (two), unused, 
15f. each; 'manic piek-up, as new, 20;-; Dubi-

lier pick-up. 20, -.—Box 7183, cio The Wireless 

li sr/il.CII.T. Accumulators, 120 volts. and A.C. 
•-/ charger, 45/-; 106 Leclanche cells in cabinets, 
7/6; 2 R.L. tranfsormers, £1; 1 multi ratio 1 
D.E.11, 210, 2 D.E.P. 215, 1 D.E. 6, 3 D.E.R. 15/ -
tito lot—Harman, 11, 'xighlitary Grove, London, N. 

[9338 
1, IIREE British Radio Corporation II.F. Trans-

formers 2-2,000 metres, £2/15; 3 .I.B..0005 
S.M. condensers. 30/-; central tone control, 5/6 ; 2 
klarconi ideal transformers, 2.7 and 6-1, 15/- each; 
Silvertown 3-1, 8/6; Celestion Al speaker, new, £3; 
quantity of components ; exchange's considered. 100, 
Douglas Rd., Surbiton. [9337 

TWO H.F. Set of 6 Coils, 3 bases, £2 ; copper box 
lid, bushes, and baseboards, 10/-; 2 Wearite 

chokes, 4/- each; 2 Cossor II.F., 1 Coster- B.C., 2 
D.E.5B, 71- each; 1 D.E.5A, 14/-; Ferranti 1-1 out-
put transformer, 14/-; Radion panel, drilled 2 
10/-; 2 .2 T.C.C., 1/6 each; 2.7-1 Ideal, 6-1 Ideal 
transformers. 15/- each; Super Success Lon choke, 
7/-; all nearly new and perfect; cod. McDonald. 34356. 
Summergangs Rd., Hull. 

of The Wireless World," when writing to advertisers, will e tsure prompt 

Even the most careful 
make mistakes—but 
not with THIS model! 

One of the excellent features 
to be found in the TRIX Red 
Leg Rigid Valve Holder is the 

Red indicating anode 
socket which ensures 
correct conneeticuand 
making mistakes im-
possible. A thorough-
ly efficient component 
of the true TRIX 

standard, tested by eminent independ,,,t 
authorities. Price 1/. each. 
The other model l the TAIT Antleaterophonle Valve 

Holder with gulditur groove 
auil red anode indicator. 
peke 1,8 each. Both model+ 
moulded throughout in en-

  TRIXITE 
n el matildeas 

cor price and per-
n ammo, Why 
out trot them for 
ourself in your 
own set t 

s 
I I;IX Switch,' 
1.--+ that good 
quality id a elewi 

" make-and-break.- The most popular of ow many 
pattern» are the Pull and Pugh •• and One Way Lever 
patterns. The TRIX R.C. Unit which cannot vary or 
develop noises should also be incorporated in Vow art. 
Pull particulars «the complete TRIX ranee el:011y sent 
On reqtn-t. 'et 

ERIC I LEVER (TRIX) LTD, 
8 9C erkenwell Green, E.C.I. 

Ilona Cle• hem, ell 3014 5. 

PATENTS PENDING 

THE SUPER BASEBOARD 
RESISTER CONTROL 

, 3, 6, 10, 15, & 30, OHMS. 

2/9' 

attention. 444 



JULY 11TH, 1928. THE WIRELESS WORLD 

Componeols, Etc., for Sale.—Contd. 
'MEW B.T.H. Headphones, 10/.; cabinet, 12x8x9%, 
.1.T fitted panel, base, and terminal board, 10/-; 
Ronarts coil and holder,, .0001 need condenser, 5/-. 
—Patrick, " Donnington," Churchtteld Rd., Walton-on-
Thames. [9335 

D C. H.T. Generator, 1,000v, 100 watts, self-excited, 
-L.,' in excellent condition, £5; Magnavox 6v. pot, as 
new, 25/..--Apply T. C. Macnamara, Borough Hill, 
Daventry, Northants. [9334 

SUPERHET., dismantling owing to tramways 
interference, 4 intermediate transformers (Trope-

formers)! 6 Weco valves, Climax frame aerial, etc.-1, 
Mannheim Rd., Bradford, Yorks [9333 

D .C. Rotary Charger, 200-250v. D.C. to 14v. 6a., 
hardly used, complete switchboard, supply 

charged A.C., guaranteed; £4/10.—Below. 
XT AVE Meter, Bowyer-Lowe 160-600 metres, Cali-
TV brated N.P.L., with transmitting attachment; 

snip, £3.—S.V., 3, Oaks Way, Carshalton Beeches, 
Surrey. [9352 

MISCELLANEOUS. 

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

down, balance spread over 10 months—Send list ot 
requirements to London Radio Supply Co., 11, Out 
Lane, London, E.C.2. (0097 

ALEXANDER BLACK, The Wireless Doctor, wi ll 
call (London and Home Counties) and cure your 

set4 sets installed, maintained, and brought up to 
defe; moving coil speaker, gramophone pick-ups, and 
H.T. eliminators demonstrated by appointment.-2a, 
Woodville Grove, N.16. Sloane 5105. or Clissold 3687. 

A SUMMER Hobby.—Re-stringing Tosed, Racqt7u8et9s1, 
-£-A. frames, gut, tools. Lists and instructions, stamp 
—Morris, 143. Lonsdale St., Bradford. [8413 

QCOTT SESSIONS and Co., Great Britain's Radio 
Doctore (Approved R.S.G.B., W.L.).—Staff of ex-

perts at your •,ervitel Send your set, quotation by re-
turn, for express repairs and modernisations of every 
description; visits arranged. London area.—'Phone: 
Mountview 8424. Halliwielt Parade, Muswell Hill, N.10. 

(8432 
QILVER-PLATING at Home.—With My Invention, 
L." Spahr., you can really silver-plate brass articles, 
medals, brooches, cutlery, cycle fittings, etc., trial will 
convince: liberal outfit. 1/6.—Sales Service (W), 2, 
3ydney 'l'arr., Lancaster. [9233 

QTEEL Wireless Masts, 20f t. 8/9, 281t, 11/9; 36Th.17/-; made of tubular steel, stand any gale; sent 
oit ready to put up with full instructions; send for 
iota or call.—Selmor. 29, Paternoster Row, E.C.4. 
;sty 3112. [9261 

LIKPERIMENTAL Work of all kinds; television 
Li parts made; repairs.—John Salter, member 
.8.0.B, (Established 18961. 13, Featherstone Bulld-
ogs, Holborn, W.C. [9304 

• 
—INGINEERS.—Do you realise that the A.M.I.-

MeelLE., A.M.LE.E., or A.M.I.A.E., etc., is a 
irtain passport to a well paid post? We can quickly 
repare you for these examinations in your own home. 

our free 70 page book Prof. A. M. Low tells of 
le opportunities you are missing; this book gives 
stalls of 40 Eng. exams. and courses. We guarantee 
o Pass—No Fee.—Write now, state subject or exam., 
ritish Institute of Engineering Technology, 87. 
iakespeare House, Leicester 8q., -London. [9312 

k NY Size Wireless Accumulator Recharged for 6d. 
• at the Crown Electrical Co., 82a, Queen St., 
mapside, London. [9357 

NVENTIONS and Ideas.—Cleartron (1927), Ltd. 
are alwa>s ready to investigate, test, develop 

d promote under royalty basis any sound lawm-
an or idea connected with wireless; strictest con-
ence.—Write Managing Director, Cleartron (1927), 
d., 21, Cumberland St., Birmingham. [9329 

EOLIDAYS.—Wireless enthusiast with motor van 
wants 1 or 2 companions for motor camping 

ir, preference wireless ' fiends" who wish to take 
paratus; write giving date and duration.-28, 
rdon Iliti, Enfield. [9350 

PATENT AGENTS. 
ATENTS and Trade Marks, British and foreign.— 

Gee and Co. (IL T. P. Gee, Member R.S.G.B. 
' A.M.I.R.E.), 51-52, Chancery Lane, London, W.0.2. 
tone: Holborn 1525 [0001 

"ING13 PATENT AGENCY, Ltd (B. T. King, 
. Registered Patent Agent, GB., U.S., and Can.). 
ree advice handbook and consultations; 40 years' 
trences.-146a, Queen Victoria St., London, E.C.4. 

[0002 

REPAIRS. 
WELVE Months' Guarantee Accompanies All Our 
Repairs; any make of L.P. transformer, head-

nag, or loud-speaker repaired and despatched within. 
hours; 4/-, post free; don't discard 11 burnt out; 
no to trade—Transformer Repair Co. (Dept. W.). 
, High St., Colliers Wood, S W.19. [0011 

Advertisements for " The Wireless 

"OF PROVED 
EFFICIENCY" 
MOVING-COIL 
LOUDSPEAKERS 

Permanent 
Magnet Models. 

Require no 
accumulator. 

£6-5-0 
WRITE FOR 
NEW LISTS 

Electro 
Magnet 
Models 

to suit Re-
quirements. 

£3-10-0 
and 

£4- 7 - 
The Wireless Press and 
Public agree that com-
ponents manufactured by 

BAKER'S 
SELHURST" 
RADIO 

GIVE THE BEST 
POSSIBLE RESULTS. 

SERVICE Immediateree A dviceDeli very.    

QUALITY Acknowledged to be 
the best obtainable 

If you require advice, write to the Query 
Department 

BAKER'S " SELHURST " RADIO 
Office: 89, Selhurst Rd., S. Norwood, S.E.25. 

Works (always open) : 
42, Cherry Orchard Rd., E. Croydon Station. 

(20 minutes no...top from Victoria or London Bridge: 

Telephone: - - CROYDON z618. 
All parts can be obtained on 
Deferred Tema from the London 
Radio Supply Co., 11, Oat Lane, E.C. 

INSIST ON GENUINE PARTS 
MADE BY BAKER'S "SELHURST" 

RADIO. 

World" 

ADVERTISEMENTS. /5 

Repairs. —Contd. 
QCOTT SESSIONS and Co., Great Britain's Radio 

Doctors.—Loud-speakers or 'phones repaired; 3/-; 
post free.—Halliwick Parade, Muswell Hill, N.10. [8431 

TRANSFORMERS, all types repaired, tested and 
returned; post free 4/-.—G. Tucker, 43, Victoria 

Rd., Blandford Dorset. [9028 

OUD-SPEAKERS, Headphones, guaranteed repairs; 
any make or type rewound, remagnetised, and 

adjusted by experts; best materials only used; post 
free, 4/..—Howell, 42, Fotheringham Rd., Enfield. 
Middlesex. [9309 

EPAIRS returned Post Free, and to ensure satis-
1 T+ faction rend remittance after approval of same.— 
Leeds Wireless Repair Service. L.OUD Speakers, headphones, rewound to any re. 
J-4 sistance and remagnetised, 3/.; transformers re-
wound, 4/-; sets constructed and overhauled, work 
guaranteed.—Leeds Wireless Repair Service, 5, Boston 
Place, Green Rd., Leeds. [9346 

WANTED. 
EWCOS Dual-wound Triple Coils for 1926 Solo-

14 dyne, giving both Daventry and Broadcast band. 
—Contts, Ladhope Bank, Galashiels. (9289 

AMPLION Gramophone Attachment, concert, 2,000 
ohms, A.U.6, perfect condition; cheap.—Effarel, 

7, Cannon Passage, Birmingham. [9323 

WANTED, a copy of "Wireless World," Issued 
TT November 23rd last; state price.—Box 7176, c/o 

The Wireless World. [9314 

PXPONENTIAL Horn, also ILALV. sound box.— 
Porter, 44, Wilton Av., Southampton. [9353 

B.T.H. Rice-Kellog Loud Speaker, mahogany, A.C. 
model.—Particulars to Prince, Queen's Hotel, 

Herne Bay. [9347 

EXCHANGE. 

E J. 
Double Ratio Output Transformer for 

32-henries Pye choke; or sell—Perry, 42, St. Ann's 
Rd., W.11. [9303 

SPECIALISTS in all Classes of Wireless Exchanges.— 
Send your enquiries to Radio Exchanges Co., 29, 

Harrow Rd., W.2. [9344 

XCHANGE Brown 5-guinea horn speaker and £2 
A-4 worth of Marconi valves for Woodroffe high-
resistance gramophone pick-up, or instead of speaker 
£5 worth of Marconi valves, any type; speaker may 
be heard by appointment any evening after 6 o'clock. 
-A. McLagan, 92, Addison Gardens, Kensington, 

W.14. [9345 

TUITION. 
TNSTRUCTION in Morse, day or evening; easy, 

terms.—Telegraph School, 29. Talfourd Rd., Peck-
ham, 8.E. [9319 

AGENCIES. 
A GENTS Wanted.—Keen wireless men are wanted 
4.3. in all districts to handle sales direct to the 
public, of the Craufurd-Frost Acceptor, a wireless 
instrument which takes the place of the aerial. The 
Acceptor is recommended by leading manufacturers of 
receiving sets, and can easily be connected, thereby 
making all sets portable; interference is lessened 
and selectivity increased by its use; the retail price 
of the Acceptor is 17/6; size about 3in. square; dis-
tricts will be allotted to keen men on a liberal com-
mission basis; a knowledge of radio technique, also 
first class references are essential.—Further particu-
lars will be sent on application to Craufurd-Frost 
Wireless Products, 32, Alma Rd.. Windsor, Berks. 

[9291 REPRESENTATIVES Wanted, with connection 
amongst wireless dealers, to handle Cleartron 

valves; assured income to right men.—Write full par-
ticulars of territory covered to Cleartron (1927), Ltd., 
21, Cumberland St., Birmingham. (9306 

SITUATIONS WANTED. 
A DVERT1SER 123), thorough technical knowledge, 

£3.. amateur transmitter, requires situation, able to 
undertake any design, test, or repair work, sales and 
service experience. London district.—Box 7094, cio 
The Wireless World. [9267 

'VOTING Man, age 22, good education, first (dare 
P.M.G.. three years marine operator, experience 

all modern transmitters and receivers, disengaged. 
wishes to start in any position, salary not so im-
portant as prospects.—W. 8., 14, Marefair, Northamp. 
ton. [9269 

QALES Manager Desires Position with Scope. 
thorough technical knowledge, able to take full 

control, finest references, prepared to utilise first 
class connection with leading wholesalers; car owner; 
salary required £350, with prospects.—Box -7175, c/o 
The Wireless World. [9313 

A DVERTISER, 22, requires situation, first class 
P.M.G., Marconi Marine experience, construc-

tion and repairs; also good knowledge general and 
furnishing ironmongery.—Wade, 15, Hurstliegh Ter. 
race, Harrogate. [9321 

are only accepted from firms we believc to be thoroughly reliable. 
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UNBREAKABLE 
UN FADEABLE 

Made In he followmg 
colours -natural brown. 
black walnut and mahog-
any. Natural brown id. 
per sq. In. Other surfaces 
là. per sq. m. Send postal 
order to: 
GEO. L. SCOTT & Co.Ltd. 

tererercilie; 1:171.1 7  x12 312 4  - 

INSIST UPON SEEING AN 

EPOCH 
MOVING COIL SPEAKER 

ASSEMBLY 
BEFORE PURCHASING A KIT. 

The latest model is the last word in perfection. 

£3-10-0 
ALMOST COMPLETELY ASSEMBLED 

(Final assembly is a simple half an hour's job 

Send for leaflet explaining 
Points of Superiority 
over all other makes. 

— FROM ALL DEALERS AND FROM _ 
EPOCH ELECTRICAL SOCIETY LTD., 
53, Gracechurch St., London, E.C.3. 

Ariffermiwzof 
RTINAX e 
AN E LS g 

Super Bakelite Board 
PRICES 

Nat. Col. 
7x14 4/4 5/3 A 
7x18 5/4 6/4 
7x21 6/3 7/6 
8x12 4/2 5/-
8x20 6/8 8/3 éd 
8x26 8/8 11/-
8x3010/612/2 

3/16' Thick. 

M Mow'', re. if nu% fitàixfir 

IleeddlMellale 
118' Thick. 

MAKE YOUR CONE 
WITH 

"SIX-SIXTY" 
CONE SPEAKER PAPER 
Recognised as the best Cone Material. 

Ask your dealer or write us. 

THE ELECTRON CO., LTD., 
122-124, Charing Cross Road, London, W.C.2. 

Situations Wanted.— Contd. 
ClENTLEMAN, late north-western representative 

for well known firm of wireless instrument 
makers and having 20 years' experience of the radio 
industry in that district, desires position as technical 
and commercial representative, or would act as agent 
with own office, telephone and car, 10 years' experi-
ence as lecturer on radio, and would continue on 
behalf of firm if necessary; all enquiries in strict 
confidence, as advertiser is at present engaged hut 
desires change. -Ilex 7184, c/o The Wireless World 

[9355 

SITUATIONS VACANT. 

TECITNICAL Assistant Wanted for Wireless Labora-
tory, must have first class experience.—Box 189. 

c/o Knights, 55, Chancery Lane, W.C.2. (0223 

SMALL West End Firm, `dentilled high grade radio work and splendid connections, have vacancy 
keen. knowledgeable enthusiast with view future 
directorship; investment not required, but remunera-
tion mostly by results.—Box 7179. c/o The Wireless 
World. [9326 

MTLRELESS Operators Required by Die Govern-
ment of Hong Kong for 3 years, in the first 

instance with possible permanency; salary £260 a 
year rising by annual increments of £10 to £280 a 
sear during the 3rd year, and thereafter rising by 
a'nnual increments of £10 to £300 a year in the 
event of the appointment being made permanent; 
officers who have served satisfactorily and who show 
ability, will, on attaining the maximum salary, be 
considered for promotion as vacancies occur to a more 
senior grade with Salary scale £300 to £400 by annual 
increments of £20. Salary payable in dollars under 

compensation scheme at prescrit in force at a 
favourable rate of exchange. Free passages and 
quarters or an allowance in lieu. Candidates, not 
exceeding 25 years of age, preferably unmarried. 
should hold the Portmaster General's First Class 
Certificate endorsed for C.W.. and have had sea-
going experience if possible; experience of short was 
working, and be able to effect adjustments and 
repair apparatus. Preference will be given to appli-
cants who have been apprenticed to. or have had ex-
perience with a recognised firm of electrical engineers. 
—Apply at once, by letter, stating age, qualifications, 
particulars of experience, and whether married or 
single, to the Crown Agents for the Colonies, 4, Mil-
bank, London, S.W.1, quoting M/712. [9315 

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

ELECTRICAL and Wireless Business for Sale in 
Channel Islands, established five years, good con-

nection, and reason for disposing of sanie; full par-
Deniers on application.—Box-'7087, c/o The Wireless 
World.(9253 

Glass protected 
Choke, upright 

tine, 

c D m 

Why Wait for Olympia? 

BOORS. INSTRUCTION, ETC. 

STEP by Step Wireless, a complete course of the 
theory of electricity in relation to the practical 

design of wireless apparatus. eliminators. tirciaits, etc.. 
with extracts from a designer's notebook giving up-to-
date practical applications; issued weekly. send 1/- mo. 
for first 4 weeks.—Clifford Pressland, A.M.I.E.E. Eng., 
Dept. W.W., Hampton-On-Thames. [0195 

" rrHE A.B.C. of the Superbet," by Mr. Claude L. 
-1 Lyons, 111.1.R.E., 88 pages, 17 explanatory dia-

grams or photographs, and including complete 
schematic and point-to-point wiring plan of the famous 
" Evening Chronicle " 8-valve superheterodyne re-
ceiver. The only book of its kind at present in 
existence; recently described by the Editor of " The 
Wireless World " as "A fascinating booklet. . 
A lucid description of the operation of the superhet 
receiver . . . With constructional details and useful 
hints and for the home constructor."—Only 8d. com-
plete, post free. from Claude Lyons, Ltd. (GR. Quality 
Parts), 76, Oldhall St., Liverpool. (0159 

"fi ETTING the Most out of Radio." a 76-page 
10r intensely educational catalogue, 200 illustra-

tions, guide to receiver maintenance, all about super-
'lets, all about 11.T. eliminators, components for 
reception and transmission. something really new 
and worth while for everybody, including the ad-
vanced research worker; includes a guide to litera. 
ture and the best circuits; no enthusiast should be 
without it, and it will save you money in the end: 
owing to heavy cost of printing and preparation 
(blocks alone rest over £150) we cannot give the:, , 
away; price of this unique art catalogue-76 Page, 
crammed full cf interest-1 /- post free; we will ir , 
fund the 1/. as a rebate on your first order value ' 
5/. or more.—Claude Lyons, Ltd., 76, Oldliall St.. 
Liverpool, 1.a ncs. [0160 

1XTET 11.7. Batteries are now a proved success; 
V V write for new illustrated booklet, giving co.di 
and method of building and maintaining, free; men-
tion paper.—Taylor, 57, Studley Rd.. Stockwell, Lon-
don. [0077 

rrIIE R.S.G.B. Annual and Log Book. a directory 
J. of call signs and addresses of all leading British 
and foreign transmitters, invaluable to all interested 
in amateur radio; price 4/-. post. free, from the Incor-
porated Radio Society of Great Britain, 53, Victoria 
St., London, S.W.1. [9146 

FIXED 
CONDENSERS. 

Fixed mica Con. 
lessees. Individually 
tested. 50.000 users 
hove assured solistas. 
tam. 
:00005 to 102.... 11 
1025 to 106 1-
.0005 and Grid 
leak   2/-

C. D. MELHUISH ()r) 

Two components will be included In 
all sets—the Screened Grid Valve and 
the "Clip In" Chokes—thus im-
proving range and embracing short 
wave reception. 
elfin Chokes are months ahead. We 
know Ode fact, and we want you to 
know it as well, as It le your beet, 
investment to improve reception on 
your set. 
Universal from 15 to 2,000 metres 
gives highest Bell Inductance and 
lowest Self Capacity, and le specially 
recommended tor then who eastern-
plate a second stage 1LF. 

c D m 
"IHEUNIVERSALCHOKE 

cs 8, GREAT SUTTON STREET, .e, GOSWELL ROAD, E.C.I. 

Void 

3,000 SOLD 
EVERY MONTH 
THE SUPER 
POWER WAVE 
COLLECTOR 

PRICE 

106 
Post 
Free. 

ir 

Now that the 
Jong days are 

here install 
VIPERANTigrim 

when you get home. 
I, the outetanding 

newly invented wave 
collector which replaced 

the old and Inefficient aerial. 
All continental stations will 

nou log lu smartly on 3-valve sets. 
Vet, cos also hang .1uperantenne" 

anyw hem indoors and It is guaranteed 
non-oxidable. Over 38.000 were .1d 

in France last year I 
lieder from your dealer or direct from 

'JIMA PIÉNY 
317, HIGH HOLBORN, LONDON,W.C.I 

)› 
,:rneroux ',in, to traders. 

fUPERAMTEMII 

COIL DRIVEN 
LOUD SPEAKER 

COMPONENTS 
Magnet Fot and 
1.1,1 11' x 2' Pol.' 
machined any gap. 
17:- each. 
AluminiumFramei 
machined with 
clamping ring. le 6 
each. 
Field Whalittee, 
30/- eaelt. 
Moving Coll fitted 
to cone and sur-
round ready for amembling, 231 et b. 
Complete set partly assembled, £4 - 5 - O. 
SUN FOUNDRY CO., LTD., 
Newtown Row, Birmingham. 

.141 ,1111• !so, thorn e74. 

Mention The A4 Wireless World," when writing to advertisers, will ensute prompt attention. 
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r REPAIRS 1g j  Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOURS— TWELVE MONTHS' GUARANTEE 
with each repair. 4,'» Post free. 

Terms to Trade. 

TRANSFORMER REPAIR CO., 
Dept. W. 

214, High Street, Colliers Wood, London, 8.W.19 

Telephony. 

OrSine RAFTON 

U.T.H. 1311 VALVE 
from ...tock 22/13 each 

FOR YOUR MOVING COIL SPEAKERS. 
6 volt. •3 amp., HT. voltî 200, amp. factor 35. 
Anode A.C.Res. 2,5oo ohms, Mat, A.C. Con. 1.400. 

Sea cc .11 for our 
moo mm Ir41. 1311-page 

FREE 
Tatalosm, 
Radio and 
Electrical. 

Deot, W. 54. OF.AFTON Sr.. TOTTENHAM COURT ROAD. W.1 

COMPANY 

" Satisfied 
Customers" 

The following is an extract 
from a letter of a regular 
advertiser in " The Wireless 
IV orld." 

" I would like you to 

know that I have had a very 

large number of replies to 

my advertisements and the 
number of my satisfied 
customers is growing daily... 
Replies and orders have been 
steadily coming in from all 
over Great Britain and 
Ireland, islands off North 
Britain, and one from 
U.S.A." 

G. SCOTT SESSIONS & Co., 
Hill Top, 

Muswell Hill, 

London, N.' o. 

Your First Steps 
in Wireless 

By HUGH S. POCOCK 
Editor of "The Wireless World' 

A ma t helpful little book for those who are 
beginning to study wireless. It explains 
technical difficulties by simple analogies. 

Price 9d. By, Post I Id. 

From ILIFFE & SONS LIMITED 
kerset House, Tudor Street, London, E.C. 

and leading booksellers. W.W. 14 

TROL 
Far off in the distance sounds the warning note of the night 
express . . . . tense, taut, the signalman waits . . 
nearer, nearer, faster. taster . . . a roaring, shrieking 
main et metal flying through the night  CLICK—the 
points are over — CONTROL Is master 
Far oft a nightingale is singing . . . . Man and Ether play 
their part .. .. the bird is singing to the world. Will 
uncontrolled distortion ruin all if A swift mental calculation, 
a twist et • dial . . . . swiftly the reading alters, the needle 
sayers . . . . drops . . . steadies . . . . with triumpkarct 
purity the bird is heard. CONTROL is everything. A Situ, 
Radio Meter is CONTROL! 
Learn the importance ot Slam Control in Radio. 

RADIO METERS 
Mod for "Deie.tioi, Di e-
onion - free from on. 

fIllAN ELECTRICAL 
INSTRUMENT Co. Ltd., 
Dash House. Aid .9el. 
W.C.9 

SIFAM 
ELIMETER 

200-volt tor 
Eliminators, 
3W-

POCKET 
VOLTMETER 
1.20-volt. 4.000 
ohms Res. 

(111.1 0/6 

M.B. 

BOOKS on WIRELESS 
Write for complete hat to 

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

esvi 
The 

LORIOSTAT." 

LINES 

Universally recommended 
by all radio journals. 

6, 11, 30 ohms. 

way - 4 way - 7 3 
2 way - 3/9 3 way - 9. 
3 way • S'S 6 way - 10:6 

NITRE WELL 
KNOWN 
MAKER OF 
THE 

'LORIOSTAT' 
The 
0 RIO-

DAPTER." 
charge» the 
L.T. S H.T. 
accumulators 
from D.C. 
Mains. Simply 
plug In any 
holder. Full 
Instructions 

with each. 

The • LORIZETER' 
Potentiometer, The Beet In 
the least apace and the highest 
In ohm resistance. 
200 ohm, 216. bee ohm, 2/11. 

1000 ohm, 9/.. 

A. W. STAPLETON, 

4.6 
Post Free. 

19a, Lorrimore Buildings, 
Lorrimore Street, Walworth, S.E.I7. 
 'Phone Rodney 3869  

7x 6, 1/3 
8X 6, 1/4 
10x 8, 2/1 
10x 9, 2/4 
12 x 10, 3/. 
I4x 12, 41. 
14 x 7, 2/7 
16x 8, 9/2 
18 x 7, 9/2 
Poet Free. 
Money Rack 
Guarantee, 

9x 6, 1/7 
11x 8, 2/3 
12x 8, 2/0 
12 x 9, 2/18 
14 x 10. 3/5 
16 x 9. 3/8 
21 X 7. 3/7 
24x 7. 4/. 
*is. thick 

Thoroughly 
Fecommended 
for the Cosaca' 

Meager Test "Melody Maker" 
Infinity. BRITISH & BEST. (21 x r Panel 3/7). 

Cands cur to any rigs Call. wile or 'phone Ckrkenteell 
'teal for violation+, «amples and prices pool free to Trade. 

Crowned!, Co., (Dept.W.) 10, South St., Sloorgate, 
dresses ..—John Henry Month, 139, Aniaby ltd., Hull, L. II 
Helm, 82, Chamberlin Rd., Norwich. A. fltredwiek A Co., 27, 
The Mkt., Chatham. Boynton S Co., Ltd., 34, Bradford St.,ITham 

VARAS1C 
MULTI-WAY BATTERYCABLE 

is sold by the yord 
Seven different coloured leads under 

one water, acid and liante proof coverine. 
No matter how far your batteries may ha 
born your net, VAR-LAC will reach then, 

Scrap those untidy wires and use 
VAR-LAC Battery Cable 

FOR NEATNESS, CONVENIENCE 8c EFFICIENCY 

Supplied in ano knelt. YOU? 1 / 3 
dealer is out of stock write direct. 

per YL 
FLEXIBLE ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDDX. 

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
HI' 3 amp, hour type, 02, Semi-oil Sub- 22/6 " e ACCUMULATORS 60 volts 

merged Complete as illustrated. 
Price 

DOUBLE CAPACITY TYPE. 60 'volts." • 6 antis. 30 
lise World's World's Best High Tension Accumulator and pc Bribsh 
Manufacture. The Unique Semi-oil Submerged festute of the 
blue absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 

SOLD 01 APPROVAL SISTER. 

ACCUMULATORS ELFTE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite. Halijax 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON, W.1. 

17 
Advertisements for " The IS'o,ld " are only accepted (ecos firms we believe to be thoroughly reliable. 
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Accumulators Elite 
A.F.A. Accumulators, Ltd.   Cover i. 
B. & J. Wireless Co.    . 10 
Baker's "Selhurst " Radi '   15 
Bedford Electric & Radio Co., Ltd.   12 
Belling & Lee. I.td.   12 
Bird, Sydney 8., de SUII:   Curer i. 
Borst Bros.   Cover iii. 
Brown, S. F., Ltd.   
BnIgin, A. F., & Co  
Burton, C. F. & H.   
Celestion Rallo Co.   
Celestophone Co.   
Clarke, IL, & Co. tAlancliv,ter), Ltd. .... Cover i 
C   Cover 1.4 p. 6 
County Chemical Co., Ltd.   18 
Croicsonia Co.   
Cutters & Tools, I.td  
Dieny, Pau.   16 
Dubilier Condenser Cu. (1925 ,. lid. .... Cover ii. 

Dyson, J., & Co., Ltd.   
Electradix Radios   
Electron Co.. Ltd.   
Epoch Electrical Society, Ltd.   

8 
14 
11 

17 

2 
4 

10 
16 
16 
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17 Ericsson Telephones, 1.td.   Cove,- iii. 
Eta Tool Co.   
Eton Glass Battery Co.   10 

Ferranti, Ltd.   
Flexible Electric Cords, Ltd.   
Formo Co.   
Fuller Accumulator Co. t1926,, Ltd.   

Goodmans   
Grafton Electric Co.   

Hughes, F. A., & Co.. Ltd.   
Igranic Electric Co., Ltd.   

Lanett/on Radio   
Lever, Eric J. (Trix), Ltd.   
Lewis Spring Co., Ltd.   
Lindley & Co.   
Lock, W. & T., Ltd.   
Loewo Radio Co., Ltd.   
London Electric Wire Co. & Ltd.   
Longton, H., & Co.   
Lyons, Claude', Ltd.   

C. D.   
Metro-Vick Supplies, Ltd  
Mollard Wireless Seivieo C,, I.td. 

Cover 

PA011 
Northern Scientific Industries   12 
Oldham & Son, Ltd.   Cover ii. 
Perseus Radio   10 
Peto-Scott Co., Ltd.   3 

17 Philips Lamps, Ltd.   7 
4 P.R. Masts   13 
5 Musli Arc Electrical Co. (1927), Ltd.   9 

12 Radielle Co., Ltd.   14 
1 i Regent Radio Supply Co.   8 

R. 1. & Varley, Ltd.   5 
Rothermere Corporation. Ltd.   8 
Scott, C. L., & Co., I td.     16 

4 /Warn Electrical Instrument Co. .....,   17 
14 Simaninds Brr s   1 a 
13 Stapleton, A. W.   17 
18 Stratton & Co.. Ltd.   14 
4 St. Mary's Motor Co.   la 
2 Sun Foundry Co., Ltd.   16 
2 Transformer Repair Co. ............. ....   

Tulsemcre Mani. Co.   

3 

13 

17 
10 

Watmel Wireless Co., Ltd.   Cover hi. 
16 Wet H.T. Battery Co.   
iv. V. illiams it Moffat. Ltd.   18 
1 Wright & Weaire, Ltd.   4 

Range, 
Selectivity, Volume, 

Purity. 
In all these qualities the"Lindley" 5-valve port-
able is far ahead of all others. Its efficient 
range on High Powered Stations such as 5XX, 
5GB, etc., is 100 miles, and on normal powered 
stations, 100 miles. It will receive  
Continental stations at loudspeaker strength. 

All-in 30 Royalties 
Price paid 

All components are British. The set is in a polished 
mahogany cabinet embodying an Amplion Cone 
Loudspeaker. Nickel-Plated ball-bearing Turntable 
and canvas slip-over cover supplied free. 

A few shop-soiled Portable Sets at 
Bargain Prices. Send for List W. 

Telephone Holborn 3052 

I4GreatQueenS .Kingsway,LONDON,W.C.2 

Kano:lard Type suitable for 
Eliminators. Bi- and 10/6. 
Panel or 

Do two jobs at once— 

There's no need to lay the soldering iron 
down now. Just hold a " CHEMICO 

Solidified Soldering Stick in one hand, 

rub it over the work once and apply 

the iron. It may appear like magic, but 
it is just a handy little discovery from 

the " Chernico Labora-

tories that will end your 
soldering trouble. Send 

for a 3d. tube post free 

if unable to obtain locally. 

Prices 

3d., 6d. 
& 

The County Chemical Co. Ltd., 
CHEMICO Works, BIRMINGHAM. 

‘A744-» `GET 
/ THERE' 
SCREW & NUT 
HOLDER 
A most useful gadget for holding 
screws and nuts, enabling them 
to be inserted sith utmost 
ease in the mast awkward 
and inaccessible of places. 
Indispensable to mechan-
ic-, and wireless experts. 
Perfectly simple, simply 
perfect. Fool proof. Ever-

lasting. Made from finest 
hardened tempered steel. 
Of most stores and iron-
mongers 60. or post tree 
with illustrated instruc-
boaster d.— stamps or 
P.O. Complete satis-
faction or money 
back. Trade 

enquiries 
welcomed. 

THE LEWIS SPRING 
CO., Ltd., REDDITCH, 
ENGLAPias. 

The Regal Range of Resistances! 
There Is a CLAROSTAT" for every resistance purpose, 
each the last word In neatness and efficiency. Made in th.: 
following types:— 

POWER ClarOstat. GRID LEAK ClarOstat. 
STANDARD ClarOstat VOLUME CONTROL ClarOstat. 
(rating 40 and 20 watts— TABLE TYPE ClarOstat. 
chiefly for eliminators). 

From your Dealer. Literature FREE fro,,, 

Beautifully 
Made. 

Micrometer 
Adjustment. 

For Full Rases ot 
ClarOstats son Xis-CLAUDE LYONS Ltd., 76, Old Hall Street, LIVERPOOL celbuieous columns. 

OBTAINABLE 
ONLY BY USING 

SIMPLICON CONDENSERS 
SPECIFIED BY HIGH CLASS SET MANUFACTURERS 
AND EXTENSIVELY USED BY AMATEURS. 

Guaranteed by the Manufacturers. 

Prices from 1 1 /6 complete, post free. 

WILLIAMS & MOFFAT, LTD., LadypooLliUdihtr.kbrook 

" The Wireless World" 

EVERYMAN FOUR 
32—page BOOKLET. By W. JAMES 

This booklet contains full constructional 
details for a remarkably efficient " Two-
Control " Receiver, for long or short waves. 
The " Everyman Four" is very sensitive, and 
has a high degree of selectivity. The set is 
easily built and very simple in, operation. 

Price 1/2 post free. 
FM!' hie etc.: of "TIM WIRELESS WORLD,' 

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

Mention of " The ll'i ,eless World," when writi tg to advertisers, will ensure prompt attention. 
A48 



NIE W IRELESS W ORLD AND RADIO REVIEW, JUL). 18TH, 1928. 

FOREIGN PROGRAMMES TI-LE 

AND 
RADIO REVIEW 

The PapeiligE 
"iça,daY' 

Improves any radio 
receiver, consumes 
only 0-075 amp. fila-
ment current andUPIER 
gives long and 

faithful service. 

WHITEL1NE 
VALVE HOLDER 

4..a_mim2RD10 WORKS. LETCHWORTH 

Anuiteur 
18th, 19 

NIA 
"Met-viek" 

the valve for portable sets 
See Advert. on Page 3. 

BREAdR4 SUPPLIES LTD., 155 Charing Cross Road London. W.C.2, 

No. 464. Vol. XXIII. No. 3. CoPyrigra. Pegsszerea as a Newspaper 
for Wansmsssion in the Vnited Kingdoas 
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bamazin 
device 
keeps it 
silently automatically 

charged 

In theory it's it trickle-charger 

but not in nasty habits! It's 
so silent you can even listen... 
in while charging. And there's 
no valve--yet no creeping of 
electrolyte. As for overloads 

it smiles ! Just fit it—then 
let it keep your L.T. accumu-
lator always fully charged (off 

A.C. mains), automatically, 
limn that da y . 

on. Ask your 
dealer now. 
LOOK AT THE PRICE 

37/ 
C O M LETE 

IL 

1 

SCIENCE SAYS 
that it is a trickle-charger 
with electrolytic rectifier, us-
ing special electrolyte (that's 
the secret) and unattackable 
tantalum electrodes. A true 
transformer is fitted. Charg-

ing rate, 0'6 amps. for 4 v., 
and OA amps. for 6v. Tested 
exhaustively for five years. 

v 113 CL El TT' 
FULLER ACCUMULATOR CO. (1926) LTD. 
GROVE ROAD, CHADVVELL HEATH, ESSEX. 

Choose Lotus components 
for good connections 

Lotus Coil 
Holder, 

71- to 12/6 

Lotus 
Battery 

Switch, 1/6 

Lotus Jack. 
2,- to 3/-

A contact made 
with a Lotus Jack, 
Switch or Plug is 
perfect. Very care-
ful attention is paid 
to the detail in 
these components. 
They have nickel 
silver springs and 
pure silver contacts 
and are made of 
the finest bakelite 
mouldings. They 
occupy less than 
11. behind the 
panel and the fan-
tailed spring ends 
make wiring easy 
to plan. Any set 
you make or buy 
will be more sound, 
neat and reliable 
for the inclusion of 
Lotus Jacks, 
Switches and 

Plugs. 

mriursr  
JACKS•SWITCHES•PWGS 

Lotus Jack 
Switch, 2/9 to 4,-

Lotus .lack Plug, 2 - 

Lotus Jack 
Switch, 3/6 

Made by the makers of the famous Lotus Remote 
Control and the Lotus Buoyancy Valve Holder. 

GARNETT, WHITELEY AND COMPANY LIMITE 

Lotus Works, Broadgreen Road, Liverpool 

Mention of " The Witless World," when writing to advertisers, will ensure prompt attention. 
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eLtià trew 
dote 

—it is Security. The position 
they hold to-day is unassailable. 
They have achieved it by quality 
of production and by intelligently 
fostering the popular development 
of radio. 
Now, I look at it this way. These 
people wouldn't take the risk of 
selling anything which would 
weaken their reputation, and apart 
from this it is obvious that their 
manufacturing and research or-
ganisation is second to none. In 
short, I make the name MOLLARD 
a guarantee for all my radio pur-
chases. 
The wonderful Mullard P.M. Fila-
ment remains the fundamental 
basis of Mullard Valve construction 
and the secret of the improvement 
effected by Mullard P.M. Radio 
Valves in any receiver. The qual-
ities of this filament are under-
standable—length and• strength of 
filament, greater emission surface, 
low current consumption. The 
improvement is apparent the 

moment they are fitted into the 
valve holders. 
Radio dealers are gradually in-
creasing their range of Mullard 
products, the latest addition being 
the Mullard "Permacore " Trans-
former. It pays to keep an eye 
on new Mullard products. 

Mullard 
THE • MASTER, • VALVE 

AI 4dvertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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The " i61:0W11 " 
Mascot Loud Speaker 
Price • • £4 10 0 

P' In the Argentine 

00111111re 

On the great cattle ranges the 
"Irown " Loud Speaker is 
treasured beyond price,it brings 
laughter and song to lonely 
lives. In the cities too it is known 
and valued.for the Argentines 
are a musical people; the best 

(land of the "Pampas") 

only satisfies their taste. 
All the world over the 
"1610‘011" sets and maintains 
the standard of Loud Speaker 
reproduction. Wherever per-
fection is required, there ia 
-36rowit." 

They listen to the 

town 
(CA, "" 

C) 

Advt. S G Drown. Lid., W.-, ten, Avenue. North Acton. London. W.3 

PARMEKO DOUBLE CHOKE:-
Inductance   80 henries 
Current-carrying capacity of windings, 
50 Wiliam,» 
Resistance   475 ohms 

Price .. 25f. 
PARMEKO TRANSFORMER:-
The output of the filament winding, 
5'5 Volts 2 amperes. 
The output of the H.T. winding. 
170 x 170 volts, 50 milliamPs. 
The recommended Readying Valve. 
U.5 or similar. 

Price .. 

Mains 
Transformers 
and Chokes 

Parnieko Mains Components 
are built for the home 
constructor. They give 
him assurance of complete 
success because they are 
specially designed for their 
work. Robust, efficient and 
reliable . . . Parmeko pro-
ducts are chosen by the 
constructor every time be-
cause Parmeko gives him 
exactly what he wants. 

Eliminators and all com-
ponents for building Elimi-
nators of all outputs for 
all purposes, and all Valves. 

We supply complete or for 
construction: 

Full and half Wave Valve Eliminators. 
Full Wave Rathoen Eliminators. 
Full or half Metal Rectifier Elimi-

n:torte Transmitter High Voltage Elimi-
nators. 

Mains Transformers made exactly to 
your requirements at standard prices. 
Moving Coil 3 winding Transformers 

up to 600-0-600. 
All kinds of Smoothing Chokes. 

PARTRIDGE dg MEE, LTD., 
12, Belvoir Street, LEICESTER. 

PERIZT R I X 
—THAT IS THE NAME OF THE 
BATTERY THAT GIVES 150°.; BETTER 
SERVICE THAN ANY OF ITS 
COMPETITORS. THERE IS NO SAL-
AMMONIAC IN A "PE RTR IX" 
BATTERY, AND THAT MEANS 
LONGER AND BETTER SERVICE. 
WHY THIS SHOULD BE IS FULLY 
EXPLAINED IN OUR NEW FREE 
LIST. PUT THE WORDS "P3 
PLEASE" ON A P.C. AND POST IT 

STRAIGHT AWAY TO: 

A.F.A. ACCUMULATORS LTD., PERTRIX 
DEPT., 120, TOTTENHAM COURT RD., 

LONDON, W.1 

"P3 PLEASE" 
WE DO THE REST. 

A2 Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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Sr 16/G. 

Filament Volts 
2.0 

Filament Current 
0.09 amp. 

A node 
20-150 Volts 

Impedance 
17,000 ohms. 

Amplification 

Mutual 
Conductance 
Approx. 

0.95 mA per vole. 

Ask for 
ET•111( Kr 

SoP•16% 
(The New Green Spot) 

3 

IN H.F. and L.F. stages, especially transformer 
coupled and as a detector, the new S.P. 16/G (Green 

Spot) with its excellent characteristics will recognisably 
improve any set. The low filament consumption 
makes it particularly suitable for the popular portables. 
Observe the characteristics of the S.P. 16/G Valve 
and try one at the earliest opportunity. 

Price 10s. 6d. each. 
In the last stage an S.P. 18/RR power valve should 
of course be used. 

MET-sick 
COSMOS" 

VALVES RV 
100 

METRO-VICK SUPPLIES, LTD., 155 Charing Cross Road, London, W.C.2 
(Propnetors: Metrolmidan-l • lc keys Plea! Co., 1441.1 

A3 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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THE EVER POPULAR 
L. F. TRANSFORMERS 

that gem=7:Zeileeivt:,."'dd." 

L.F.TRANSFORMERS  

• 'S C"Lee 

For finest value. 
For maximum volume. 
For perfect reproduction. 
For use in any circuit. 
For better Radio reception. 

"ACE" 8/6 
Ratios 5-1 and 3-1. 

Special/y designed for Portable Fi, 
and where apace and light weight 
are desired. 
Ag included in eperification of 
the EVERYMAN PORTABLE 
TWO 

"RADIOGRAND" 
12/6 5_r 

The above illustrates our standard model for 
which we have been experiencing an extraordinarl 
demand. The high degree of ethciency renders 
this component worthy ol inclusion in the finest 
sets where pure distorticialess reproduction is the 
aim Receiver menu! acturers and home con-
structors alike can utilise Telsen LP. Trans-
formers with the greatest confidence. They are 
entirely British made  by specialists 

YOUR DEALER WILL BE PLEASED TO 
SUPPLY ON 14 DAYS' FREE TRIAL. • 

Every Instrument guarantred 12 months. 

IF UNABLE TO OBTAIN WRITE :— 

TELSEN ELECTRIC Co., Ltd. 
Head °Mee and Works 

207, ASTON ROAD, BIRMINGHAM 

'Phone: centred 5 '2 

LOEWE RADIO 
GQAMOPHONE PICK-UP 

Hear your gramophone 
records through your loud-
speaker at any strength you 
like. .. clearer, more lifelike, 
without a trace of distortion. 

Buy a Loewe Pick-up. No alleralsoa 
to gramophone or set. Your dealer 
sill gladly demonstrate. 

THE LOEWE RADIO (.1 I I) 
4, Fountayne Road, Tottenham, London, 

j rf:PhIPle: ..4,01/14101 2070. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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COS SOR 
-MELODY MAKER 

The Cossor Melody Maker is a remark-
ably fine circuit. Its success depends 
upon the use of the very best com-
ponents. The designers specify W.B. 
Anti-phonic Valve Holders. They . 
effectively damp all vibration and 
shocks and eliminate capacity between 
valve legs. The parts are so strongly 
made and assembled that they cannot 
be damaged; tags and terminals are 
fitted, and the price is low— 119. 
For the best results usc no other kind 
in any circuit. 
Bend for particulars of the range of Whiteley-Boneham Speakers, 47 6 to 84 - 

Al. dealers or direct 

WHITELEY BONEHAM & CO., LTD., Nottingham Road, Mansfio!d, Notts. 

Se D 
ANTI PWON IC 

VALVE HOLDER 

The Condenser you choose should have ample rigid 
bearings, accurately spaced Vanes, and not be unnecess— 
arily bulky. A large condenser will probably force you 
to crowd other components, thus leading to inter— 
reaction and oscillation. The mass of metal in such a 
condenser will, if it is anywhere near the coil, absorb 
energy and lead to damping and flat tuning. A study of 
all J.11. Condensers reveals a wonderful compactness in 
design such as is found in no other condensers. The high 
standard of excellence of J.B. Condensers must be your 
guide. Always remember to specify J.H. 

pietl 
' 

8, POLAND ST-OXFORD S" 
LONDON - 

:7e fephone 
GERRARD 7414 
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YOU MAY 
ORAW A BLANK 

BUYING unknown and untested con-
densers is like taking a " Lucky Dip." 
You may be lucky and secure a prize. 

But you may draw a blank! You can't tell a 
good condenser from a bad one by looking 
ut them. You buy on trust. 

That's why it will always pay you to buy 
T.C.C. condensers instead of unknown con-
densers which may cost a copper or two less. 
T.C.C. Condensers are carefully made and 
exhaustively tested. They have behind them 
a 22-year-old reputation for minute accuracy 
and unfailing reliability. 
ou can buy T.C.C. condensers with 

confidence. 

Specified for the 
Cossor " Melody Malter 

N 

A dvt 

T.C.C. 
Telegraph Coin enser Co., Ltd., Wales-Farm Rd., N. Acton London, 

Œ 5239 

For 2d a week•-• 
Your L.T. Battery 
always fully charged! 

"1 hat's the total cost if you have A.C. supply and 
the BURNDEPT L.T. Battery Charger! There 
are no upkeep costs—no acid—no valves—no hum. 
No attention of any kind is necessary. The indi-
cator-fuse lamp shows whether the battery is being 
properly charged. Ask your radio dealer to show 
you this BURNDEPT L.T. Battery Charger 
TO-DAY—then buy one, and cut down your 
wireless expenses. 

Universal type, for A.C. mains, roo-no or 200-2.40 volts, 
40-roo cycles; charges 2-, 4- or 6-volt accumulators. Charges 
at half-ampere. Conforms to new regulations of LEE. 

sub-committee. 

AUTOMATIC CONTROL: An optional device which 
disconnects the Charger and connects the R.T. eliminator 
(if any) and vice versa when the set is switched on or off, is 

supplied at 25/- extra. 

MOVING COIL LOUD SPEAKERS: This Charger 
may be used to excite the fields of 6-volt *5-ampere Magnavox,' 
and B.T.H. Rice-Kellogg moving coil loud speakers without 

additional smoothing. The results are excellent. 

BURNDEPT 
NEW L.T. BATTERY CHARGER. 

(Incorporating Westinghouse Metal Rectifier.) 

BURNDEPT Receivers are supplied on Hire-purchase 
Terms: Write for particulars. 

Offices : - - Blackheath, LONDON, S.E.3. 
London Showrooms: 15, Bedford St., STRAND, W.C.2. 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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A capacity-reducing spacing-
braid separates the two mires. 

H.ARBROS 

SILK FLEX 
Win not kink, snap, nor short 

When you are making " room to room " exten-
sions for your set, do you want a twin flex that 
is neat and tidy, harmonious to its surroundings, 
easily fixed, and when alterations arc necessary, 
easily unfixed? Do you want a twin flex that 
does not damage walls or panels by use of nails 
and staples, and do you want a twin flex of the 
LOWEST SELF-CAPACITY ? Then you 
must use " FIARBROS " Patent Easyfix Silk 
Flex, the only flex that embodies all your wants, 
and " HARBROS " Pins 

4d. per yd.; 3/9 per doz. yds. Pins 2d. per doz. 
If your dealer is out of stock, ECIlli direct to 
Traders please write for semples and showcards. 

Hart Bros. Electrical Mfg. Co., Ltd. 
Queensway, Ponders End, Middlesex 

: Fetlield 1880. 

SECOND 
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PRICE 
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"IWO LTD 10110 

WIRELFss 

LOUD 
SPEAKERS 

* 

EDITION 

e:g 

ny 
Jt Post 

2/8 

"WIRELESS LOLII) SPEAKERS," 
by N. W. McLACHLAN, D.Sc., now in 
its second edition, revised throughout 
by the author, describes in a simple 
manner the major principles of the 
design of modern loud-speakers and 
some associated circuits. 
Clearly written and fully illustrated by 
numerous diagrams and photographic 
reproductions, the volume will be of 
use and value to all constructors and 
experimenters desirous of investigating 
this vital aspect of wireless reception. 

Front all booksellers or direct from: 

ILIFFE & SONS LIMITED, 
Dorset House,Tudor Street, London, E.C.4 
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9he NEW 
DOUBLE 
RANGE 
TUNER 

A seientitteally designed tuner which when shunted 
with a variable condenser cd '0005 mid, mar. 
capacity covers wavelength ranges ot 250 to 600 
metres, and 1000 to 2000 metres change over being 
effected by push-pull switch supplied. Reaction 
controlled by variable condenser also ol mid. 
This instrument comprises a complete tuait* unit 
which dues away with all coil changing. 
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W al wel Wireless Co., Ltd.,I mpertal Works, High Street, Edgware, Middlesex. 
elephone • Edgware 0323. 
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"No place unreached" 

by Wireless 

55, High Street, 
Maldon, 

Essex. 

. . . When sending ad-
vertisements to your paper, 

I did not expect to receive 
replies from the Continent, 
but apparently there is no 
place which your excellent 
journal does not reach, 
judging by the replies I 

have received." 

(Signed) H. A. Knightsbridge. 

Full particulars of advertising rates will be sent on 
request to ILIFFE & SONS LTD., Dorset House, 

Tudor Street, London, E.C.4. %VAS'. 73 
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Only Weston standards 
of Accuractj 
are sufficient 

Model 506 Pin Jack Voltmeter with High 
Range Stand, measures High and Low 
Tension Voltages. 
TheWeston free booklet "Radio Control" 
explains the uses of this and other Weston 
Radio Instruments. Write for your copy. 

Price 

£2.10.0 

Model 500 Il il- Ammeter should be 
placed in the MT. circuit of the 
valve to ensure correct operation 
and check distortion. lanai 
Mounting type. 

Prices 
£1.15.0 —52.15.0 

1
 Milligagg 
\ 1.1..1 lo I 

I ,./Iliiie-Range 

lit). Voltmeter is a 
iitmessary p,,rtable testlug 
instrument for every radio 
enthusiast It is uf great use 

Model 506 Panel Voltmeters ensure 
permanent accuracy. With a high 
internal resistance of 125 ohms, per 
vo t liev make practically no load 
on the batteries. Neat and corn. 

pa, t 
Prices 

51.15.0-52.15.0 

in tracing circuit 
troubles. Made in Cari-

Ours Inligeg with different 
sensitivities. rimilar instru-
ment for A.C. Model tas. 
Prices 54.0.0— 57.15.0 

WE STON 
stANDA,RD Tie. WORLD OVER 

.Pion eere since 1888 

_ 
VESTON ELECTRICAL INSTRUMENT CO. LTD. 

15. GT. SAFFRON HILL. LC NDON. E.C.1 
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nieBestValve 4:••••9 

for Irr 
HIGH POWER te 
LOUD SPEAKERS 
Used by the B.B.C. and by manu-
facturers of Public Address systems. 

The ideal valve for High Power 
Moving - Coil Loud Speakers, and 
for Gramophone reproduction. 

Sold by all Wireless 
Dealers. 

Wrae for booklet on 
the use of OSRAM 

Super Power Values. 

o 

30f-

Made in 

ENGLAND 

Advt. of The General Electric Co., Ltd., Magnet House Konqswere London, W.C2. 
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you own a Cossor " Melody Maker" you need this 
48 page Book. From cover to cover it is packed full 
of invaluable and interesting information. Es pu if 

don't own a Cossor " Melody Maker" you will find this 
Cossor Publication exceedingly useful for the information 
and instructions it contains eau also be applied to any 
type of Receiver. It is fully illustrated—it tells you how 
to bring in those distant stations with ease and certainity 
—how to get greater volume—how to look after your 
accumulators and batteries-2 it is chock full of hints and tips 
that will enable you to improve your reception enormous'''. 

No matter whether y:ou own a " Melody Maker" or not — 
send for your copy to-day—it's fréé. 
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The Valves that 
improve any Receiver 
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PROGRESS. 

OOKING back on the sequence of receiver designs 
which have been created since the start of broad-
casting, we see how the modern receiver has been 

developed, and readily observe each of the important 
steps which have been made and are now accepted as 
everyday practice. Over this time one remembers those 
periods of little progress when, while fully appreciating 
the failings of the apparatus to hand, it appeared that 
finality had almost been reached. From the- point of 
view of the amateur whose interest lives upon pi ogress, 
it appeared that, early in the present year, the field of 
radio development had been exploited to the full. The 
acceptance of this idea led to the speculation that a thin-
ning in the ranks of the radio enthusiasts would come 
about, and that the building of apparatus for the hobby 
interest which is derived would decline. Reception ap-
peared to be tolerably good within the limitations of the 
apparatus to hand, and no immediate progress could 
be predicted. 

Contrary to this point of view, new and far-reaching 
developments of considerable interest to the amateur have 
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A Batteryless Receiver for D.C. Mains. 
By A. L. M. SOWERBY, M.Sc. 

DURING the last two years or so there has been 
a tendency to make more and more use of the 
public supply mains for providing the energy 

necessary to drive a wireless receiver. Up till very re-
cently this use of the mains had been restricted almost 
entirely to the provision of high-tension current, the 
accumulator still being retained for lighting the fila-
ments of the valves. 
Where A.C. mains are available, it is now possible 

to do away not only with the H.T. battery, but with the 
accumulator as well by employing valves with indirectly 
heated cathodes, using a transformer to step down the 
supply voltage to the four volts or so which the heaters 
of these valves are designed to take. The valve makers 
have not yet offered us a similar solution to the problem 
of filament heating from D.C. mains, so that if we wish 
to dispense with the filament accumulator and heat our 
valves from such mains we must perforce make use of 
valves of the ordinary type. 

The D.C. Mains Problem. 

In attempting to do this two difficulties at once crop 
up. To begin with, valve filaments are rated for two, 
four, or six volts, while the mains generally provide a 
voltage of from two hundred to two hundred and fifty. 
It is therefore necessary to pass the filament cur-
rent through external resistances of some kind in order• 
that, at the current required, the unwanted volts shall 
be dropped across these resistances. The problem is 
not difficult, of course, for a knowledge of Ohm's law' 
provides all the necessary information, but we are faced 
with the fact that we have to draw far more power (in 
watts, calculated by multiplying mains voltage by cur-
rent flowing) from the mains than we can make use 
of in the valve filaments. The excess of power drawn 
from the mains over the amount actually required is 
expended in heating these resistances, and we have 
therefore to provide means for dissipating this heat so 
that it cannot damage the receiver, and, to add insult 
to injury, these superfluous watts account for the bulk 
of the cost of running the set. 
The second difficulty is to be found in the fact that 

the mains do not provide a steady voltage, but one 
' For a discussion of Ohm's Law, see The Wireless World, 

March 28th, 1928, p. 341. 

that is continually and rapidly varying at an audible 
frequency, with the result that a very loud hum is pro-
duced in the loud speaker. Nor is it possible, without 
employing very large and very expensive chokes, to 
smooth the filament supply sufficiently to remove this 
hum, for the comparatively large value of current that 
is required would result in the saturation of the core of 
any choke normally used for wireless purposes. 

Field Winding as Choke—Resistance. 

It occurrel to the writer that the necessary monster 
choke might be found in the field magnet of a moving-
coil speaker, and that this might, therefore, be pressed 
into service for smoothing the filament current. Ad-
mittedly, the designer of the loud speaker intended the 
iron to be somewhere near saturation, in order to make 
the magnetic flux across the gap as great as possible, but 
fortunately for our present intentions this aim is not 
achieved except in field magnets wound for low volt-
ages, as will be seen from an examination of the figures 
for the ampere turns obtained that have already been 
published in this journal.2 Further, it will be found on 
reference to the table on page 389 in the article men-
tioned that the usual dimensions of a loud speaker 
magnet enable us to provide a winding which will pass 
a current of o.i ampere with a potential difference of 
150 volts across its windings; the coil in question is the 
last but one in the table, and. consists of 19,000 turns 
of 34 S.C.C. copper wire, giving a resistance of 1,500 
ohms. 
The introduction of this field winding into the fila-

ment circuit involves two limitations; the valves we 
choose must have their filaments connected in series 
end not in parallel, and they must all be of the o.i 
ampere type. Whether they are designed for two, four, 
or six volts does not, of course, matter in the least. If 
we are willing to accept these limitations, we shall find 
that the field winding not only acts as a choke to reduce 
ripple, but, in addition, takes the place of the resist-
ances suggested above as necessary to cut down the 
voltage of the mains to that required by the valves. In 
serving this dual purpose it is, incidentally, energised; 
and if provided with the usual moving coil and paper 

The Wireless World, September 28th, 1927, p. 386. 
A 10 
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cone will still fulfil with undiminished excellence its 
normal rôle of loud speaker. 
The adoption of this device has rendered possible the 

design of the receiver which is the subject of this article, 
and in which no concessions whatever have been made 
in design on account of the use of mains feed to the fila-
ments. rt cannot, however, be too strongly emphasised 
that any attempt to use this receiver without either a 
loud speaker magnet of somewhere near the correct 
winding, or else a very heavily built and robust choke 
.af similar characteristics in series with the filaments will 
inevitably lead to complete failure. Even with this 
winding in use there is a small residue of hum, audible 
during the intervals of the programme, though not 
sufficiently so to be a source of annoyance to any normal 
:istener. Without it the hum rises to a roar which must 
3e heard to be appreciated. Any who may wish to use 
an " all-mains " set operated by direct current with 
other types of speaker are referred to the description of 

r, 

A back view of the receiver. 

a receiver using a crystal rectifier which appeared re-
cently in these pages.3 

Range and Selectivity. 
The receiver which has been evolved in conformity 

with the limitation as to valves already mentioned is 
simmarised in the circuit diagram which accompanies 
this article. It will be observed that a single stage of 
high-frequency amplification, employing a screened-grid 
valve, has been incorporated, and that this is used in 
conjunction with an anode-bend rectifier. Such an ar-
rangement, in the absence of reaction, does not give the 
utmost range; but the receiver is capable, when used 
with a normal aerial, of picking up at good strength all 
stations whose programmes are sufficiently free from in-
terference to provide acceptable entertainment. 
The selectivity is approximately that normally asso-

ciated with two tuned circuits, being neither so high 
that tuning can only be accomplished by an expert, nor 

' 7'he Wireless World, March 28th, 1928, p. 330. 
A 1 

so low that the local station monopolises the entire 
tuning range. Those who live in the immediate neigh-
bourhood of a powerful transmitter, or who have found 
by experience that they need three tuned circuits to 
give them the selectivity that they require, will be well 
advised to add a loose-coupler as part of the receiver. 
The Wireless World selectivity unit, 4 kw example, might 
readily be incorporated, and in adding such an extra 
circuit there need be no fear of enhancing the difficulties 
inseparable from the " all-mains " construction. 

The Screened Grid H.F. Coupling. 
The high-frequency stage was designed round the 

valve. The only available screened valve to operate 
on a filament current of 0.1 ampere is the Cossor 210-
type screened valve, and this was accordingly used. 
This has an exceedingly high anode impedance, of the 
order of one to two megohms, so that the tuned anode 
circuit had to be adopted. In spite of the fact that the 
amplification factor is also very high, the useful ampli-

fication attained with such a valve is quite small unless 
a really efficient coil, of very low high-frequency resist-
ance, is used to 'couple it to the succeeding stage. In 
consequence, it was decided to use in this position a 
coil wound with Litzendraht, even in face of the fact 
that such a coil tunes sharply enough to introduce some 
loss of the side bands carrying the high notes. Both 
this coil and that in the aerial circuit are, therefore, 
standard " Everyman Four" aerial-grid transformers, 
the primary on the coil used as intervalve coupling being 
ignored when the high-frequency stage is in use. 
The voltage for the screening grid of the valve is pro-

vided in a manner not usually adopted for this purpose. 
In place of a potential divider to break down the normal 
150 volts at which the anode current is supplied to the 
8o volts or so which the screening grid requires, a series 
resistance of the grid leak pattern is employed. This 
arrangement is perfectly satisfactory when once the right 
value has been found for this series resistance, but as 

4 The Wireless World, April 25th, 1928, p. 434 



-e 

62 
Wfiw@heg 

Wouqd 
ve" 

JULY 181h, 1928. 

LIST OF PARTS. 

1 Baseboard, 30 x9. 
I Ebonite panel, 30 x 8 x 
2 Paxolin tubes, 31n. x 3{in. 
40 Yards Litz wire (P. Ormiston if Sons) (or 9 :Jumbled W IRELMBS 

W ORLD aerial circuit II.F. trarmformers). 
2 Log. condensers, 0.00035 mid. (Ormond). 
2 Friction control dials (Ormond). 
3 Fixed condensers, 0.1 mfd. (T.C.C.). 
1 Fixed condenser, 0.0003 ?ed. (T.C.C.). 
I Fixed condenser, 0.0001 mid. (T.C.('.). 
3 Fixed condensers, 0.005 mfd. (T.C.C.). 
Fixed condensers, 2 mfd. (7'.C.C.). 

2 Potentiometers, 100 ohms (Igranic Poem!). 
I 50-ohm Rheostat for conversion to potentiometer (Igranic Pacent). 
3 Vacuum anode resistances, 250,000 ohms (Edistran). 
I Vacuum anode resistance for screen roltage control. 

In the " List of Parts" included in the description of THE 1VIRELESS WORLD receivers are detailed the components actually used by the 
designer, and illustrated 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. 

1 Vacuum anode resistance, 80,000 ohms (Ediswan). 
I Vacuum anode resistance, 150,000 ohms (Ediswan). 
4 Grid leaks, 5 megohms (Edistvan). 
I Transformer, AF5, t3t : 1 (Ferranti). 
1 Output transformer, OP3c (Ferranti). 
1 Anode resistance and holder, 50,000 ohms (R. I. Torrey). 
1 Milliammeter, 0 to .150 (Ferranti No. 4). 
4 Valve holders, whiteline (Bowyer-Lowe). 
I Screened valve holder (Colvern). 
10 Grid leak holders. Aermonic dual mounting (Jas. Christie 

tê Sons, Ltd.). 
I Pair Cameo brackets (('arrington). 
1 9-volt grid bias battery (RipauIts). 
1 Pair grid bias clips (Burgin). 
12 N.P. Terminals (Belling Lee). 
1 Aluminium screen. 

valves vary in their characteristics it will be necessary 
for each user to find by experiment the exact value 
required in his particular case. The figure given for this 
resistance must therefore be regarded not as a defi-
nite part of the design of the receiver, but as a starting 
point for a few minutes' experimenting. 
On account of this series resistance, and of the im-

practicability owing to the series connection of the fila-
ments of varying the filament current in the H.F. valve 
in a convenient manner, neither of these two factors is 
available for volume control. This is, therefore, pro-
vided by variation of the potential of the inner grid. 
When this grid is negative to the extent of half a volt 
or so, the amplification, provided that the screening-grid 
voltage is normal, will be a maximum. It is reduced 
when required by making the grid negative beyond this 
point, and so raising the impedance of the valve to such 

• high values that the amplification yielded becomes but 
• small. 

Optional H.F. Stage. 

It is not intended that the volume control shall be 
used when receiving the local station; instead, the aerial 
and eárth leads are moved to a second pair of terminals 
connected to the primary wound over the coil imme-
diately preceding the detector. By this means it is pos-
sible to use one tuned circuit only for reception of the 
local station, and so to avoid here, where quality is 
most important, the loss of side bands' that inevitably 

accompanies the use of more than one tuned circuit of 
high efficiency. The one tuned circuit that remains is 
quite sufficiently damped by the presence of the aerial 
and of the H.F. valve, which is left running, to take all 
reasonable care of the side bands. 
The detector valve is, as has been mentioned, intended 

to be used as an anode detector, although the presence 
of the grid condenser and leak would perhaps suggest 
otherwise on first glancing at the circuit diagram. There 
is, however, a sufficient degree of low-frequency ampli-
fication to make the use of the valve as a grid detector 
quite permissible, while the resistance in its plate circuit 
automatically adjusts the effective high-tension voltage to 
suit either mode of use without the need for touching 
any connection. 
There are no features of special interest in connection 

with the L.F. stage, which is of quite conventional 
design. In view of the fact that the limitation of fila-
ment current to o.fc ampere prevents the use of output 
valves with which liberties in the way of excessive high-
tension voltages can be taken, it has been thought ad-
visable to provide two output valves in order that the 
temptation to obtain a little extra strength at the cost 
of overloading may be reduced. 

In the circuit diagram, and in the recerver itself, the 
two valves for the output stage are connected on the 
push-pull system, and this mode of connection is to 
be recommended when either the usual high-resistance 

Fig. 1.—Alternative methods of connection of the output stage for either push-pull (a) or paralle. connected valves (hi. 
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moving coil, or a standard low-resistance coil with a 
step-down transformer designed for it, is to be employed 
in the loud speaker. Since this receiver was designed, 
however, an article has appeared in these pages 5 giving 
the correct coil-windings for use with various combina-
tions of paralleled output valves. If the constructor 
is willing to wind his own moving coil, there at once 
wises the alternative possibility of obtaining the re-
quired output by connecting the two output valves in 
parallel. Which of these two alternatives is chosen 
must be left_ to the decision of each Constructor, but 
those who contemplate the adoption of push-pull are 
recommended to study carefully the recent articles on 
this subject,6 in order that they may be completely 
aft fait with the methods of dealing with the difficulties 
that they may possibly encounter. 

Push-pull or Parallel Output. 
In Fig. I, (a) and (b) represent the connections of 

tie last stage when using the push-pull and the parallel 

from this diagram for the sake of rendering the mode 
of power supply easier to follow. 
t will be observed, first of all, that a high-frequency 

filter is fitted on the mains side of the circuit. This 
corsists of a special type of low-resistance H.F. choke 
in each supply main, and a centre earthing device con-
sisting of two condensers in series. Without this arrange-
me there is considerable danger of the mains acting 
to some extent as an earth, and so introducing hum 
into the set through the high-frequency circuits. The 
chokes and condensers shown effectively put a stop to 
this particular form of ". frightfulness," and so are of 
material assistance in removing an otherwise obscure 
source of hum. 

Immediately on the receiver side of this filter the posi-
tive main branches into two parts. That which runs 
to the H.T. filter need not be discussed at length; it 
will suffice to remark that the use of a single filter for 
all valves makes it necessary to insert a separate resist-
ance capacity filter into each plate-supply lead save the 
last to prevent " motor boating." 

DETECTOR 
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Fig. 2.—Hom the filament, anode, grid biasing potentials are obtained. Voltage distribution diagram of "all mains" operated receiver. 

output respectively; it will be seen that the differences 
between the two are but small. In the latter case the 
Ferranti A.F.5 transformer is retained, but instead. of 
connecting one end to each grid, both grids are con-
nected to the same end, the other being earthed on the 
filament wiring at the junction between the two valves. 
The special output transformer necessary when using 
push-pull may be replaced by a choke such as the Pye 
32-henry model in conjunction with a 2 mfd. or 4 mfd. 
feed condenser. 
The peculiar use of grid leaks and condensers in the 

last stage brings us to a consideration of the problems 
of battery elimination, which, so far, except for the 
mention of the use of the loud speaker magnet as a 
filament choke, have been put on one side. Fig. 2 
shows the filament and H.T. supply circuits, together 
with the arrangements for obtaining grid bias from the 
mftins for the high-frequency and output valves; all 
the purely " wireless " part of the receiver is omitted 

t' The Wireleee ll'or/d. June 6th, 1928, p. 601. 
The Wireless World, June 6th, 1928, p. 614. and June 13th. 

1923. p. 629. 
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The second branch, supplying the filament current, 
runs first through a small resistance designed to drop 
the mains voltage to about 200 volts. It should be 
omitted when the mains have any voltage from 200 to 
230, and should have a value of some 250 ohms for 
240- or 250-volt mains. About twenty-five yards of 
34-gauge Eureka wire, wound on a flat piece of wood, 
fibre., or slate, and fixed out of the way beneath the 
eliminator unit, would serve well for this purpose. 

Filament Current Control. 

After the resistance is connected the loud speaket. 
magnet, followed by a variable resistance of 400 ohms 
and a meter reading up to 150 milliamps. This variable 
resistance takes care of temporary variations in the 
supply voltage and removes the need for providing 
separately for all the possible voltages from zoo to 250 
that lighting mains may possess. The presence of the 
meter ensures that the filaments shall receive their 
correct current. The filaments of the five valves in 
series, and a pair of resistances to provide grid bias, 
complete the path for direct current. There is also 
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provided a 4 mfd. condenser shunted across the whole 
filament system with the object of completing the 
smoothing effect of the loud speaker magnet. This 
condenser is of material assistance. 

Grid Biasing Difficulties. 

The voltages assumed in operation by the various 
points in the filament circuit are given in Fig. 2. The 
need for the condensers and leaks in the grid circuits 
of the two output valves arises from the fact, made 
clear by these figures, that the filaments of the valves 
are at potentials differing by 6 volts, and must, there-
fore, also have their grids connected to points 6 volts 
apart. 
The maintenance of the two grids at different D.C. 

potentials, while supplying them with signal volt-
age from the same source, can only be achieved in 
some such manner as that here adopted. 

Grid bias for the detector and the L.F. valve may 
also, thanks to the use of high-value grid leaks, be taken 

from the filament circuits without introducing any seri-
ous increase of hum, but as these two points, and especi-
ally the grid circuit of the detector, are the most critical 
points in the whole receiver from this point of view, 
use has been made, as a measure of precaution, of a 
grid battery. 

It is interesting in this connection to note that one 
of the little points of greatest importance in securing 
freedom from hum is to keep the detector valve, as far 
as is practicable, from all other components. Further, 
it was found absolutely nece.fflry to keep the leads con-
necting the grid of this valve with the grid condenser 
and the leak as short as possible; the length of the 
grid lead outside the grid condenser is by comparison 
of no importance whatever. The substitution of a flat 
grid condenser, screwed to the baseboard, for the vertical 
type that has been employed will result in a noticeable 
increase in the noisiness of the receiver. Attention to 
these few points is essential if the greatest attainable 
freedom from hum is required. 

(To be concluded.) 

AN UNUSUAL FAULT. 

Condenser Disconnection that may Merely Impair Efficiency. 

ONE of the most difficult faults to run to earth, 
though fortunately it is of rare occurrence, is that 
due to an internal disconnection in a fixed con-

'denser. Should the plates become disconnected from the 
terminals or soldering tags there is no external indication 
of the fact, so that the most careful examination of the 
wiring of the receiver cannot disclose the fault. Though 
it is easy enough, if proper tests are applied, to detect 
the short-circuiting of a condenser, there is no possible 
test that can be made with direct current instruments that 
can reveal a disconnection of the type described. There 
are only two ways, in practice, in which such a fault is 
likely to be detected; one is by reasoning based on the 
behaviour of the receiver, and the dther is by the 
troublesome process of the substitution of a condenser 
known to be in good order. 

Tracing a Faulty Grid Condenser. 

The present writer has encountered this trouble on two 
occasions; the first was in connection with a portable re-
ceiver employing the Hartley circuit. When first built it 
behaved admirably, but after it had been in use a few 
weeks it suddenly refused to oscillate or to give any 
appreciable sign of life. Practically every component in 
the set was either tested carefully or replaced by one 
known to be sound, but with no result. After some hours' 
work in this way the writei drew on paper the circuit of 
the receiver, and ticked off, one by one, every component 
that had been shown to be in good working order. At 
the end of this process the grid condenser alone remained 
unaccounted for; it had not previously been tested or 
replaced simply because it was of first-class make and 
1ppeared in perfect order, but it was realised that the 
fault must inevitably lie there. On holding another con-
lenser in parallel with it the receiver made an instant 
recovery to normal health, so that the presence of the 

disconnection was immediately proved. The grid of the 
valve had been completely isolated from the tuning cir-
cuit, so that the absence of signals and of reaction effects 
was very adequately accounted for. 

Similar effects, but of less magnitude, would occur in 
a receiver employing magnetic reaction by swinging coil if 
the condenser by-passing the telephones or transformer 
primary should be similarly faulty. In this case reaction 
effects would no longer be obtainable, for there would be 
no path for the high-frequency currents in the plate cir-
cuit of the valve, but any station for which reaction was 
not normally used would be received as usual. 

A Difficult Fault if Intermittent. 

In the other case referred to above, the condenser in 
which the disconnection occurred was the shunting con-
denser across the anode resistance in the plate circuit of 
an anode rectifier. The effect. this time was that signal 
strength dropped to perhaps one-tenth of its normal 
value, and the quality deteriorated badly. It is difficult 
to describe the sound of music under these conditions, but 
in listening to speech the impression was gathered that 
the speaker was being throttled, as though he were wear-
ing a collar several sizes too small for him. 

Once again a good deal of time was consumed before 
the fault was located. In both cases the difficulty of 
diagnosis was enhanced by that fact that the disconnection 
was intermittent, each of the receivers suddenly recover-
ing once or twice during the process of testing, which 
gave rise to the belief that the last alteration made had 
cured the fault. 

Results different from those described would follow 
upon a failure of a fixed condenser in other parts of a 
set, but enough has been said to draw attention to a form 
of fault which is both difficult to trace and unlikely to 
be suspected. 

A 14 
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An Explanation of an Interesting Inverted Type 
giving Certain Advantages. 
By F. M. COLEBROOK, 

IN The Wireless World for May 9th there appeared a description of various circuit arrangements for 
coupling a receiving aerial to the input or grid-

filament circuit of a valve. The following is a descrip-
tion of a further arrangement which, though not new 
in any fundamental sense, is posgibly new to many 
readers of this paper. 
The arrangement can be derived, for purposes of ex-

planation, from the very well-known series condenser-
coupled system illustrated in Fig. i (a). 
The diagram shows a condenser and grid leak input 

connection which is suitable either for rectification or, 
with a suitable negative potential applied to the end 
of the grid leak, for high-frequency amplification. 
The object of coupling the aerial to the valve 

through the agency of a tuned inductance-capacity cir-
cuit is to convert the comparatively small e.m.f. picked 
up by the aerial intó a relatively large resonant poten-
tial difference across the tuned circuit. In the circuit 
shown in Fig. i the resonance condition is established 
by variaton of the parallel tuning condenser C,„. At 

of Coupling 

B.Sc., D.I.C. 

for the operation of the receiver, instead of that across 
the parallel tuned circuit. The arrangement would then 
be as shown in Fig. i (b). 
As a further modification the condenser C, can be 

omitted altogether, giving the arrangement shown in 
Fig. i (c). 

It may even be found in some cases (depending on 
the valve and on the load in its anode circuit) that an 
increase in signal strength is obtained by omitting the 
condenser in this way.. How can this be explained, for 
the two circuits of Figs. r (b) and t (c) appear to be 
materially different, and one might be excused for 
thinking that in Fig. i (c) a quite new system of tuning 
and coupling was being used? 
The difference is, however, more apparent than real. 

It must be remembered that at any given frequency of 
operation the input or grid-filament circuit of a triode 
valve behaves in effect as though there were a small 
fixed condenser, in parallel with a fixed . resistance 
connected between the grid and the filament. This 
fact is now much more generally realised than it used 

Fig. I.—(a) Conventional parallel tuned circuit with series aerial condenser. (b) As there is a relatively large potential difference across 
the condenser c1 in Fig. 1 (a) at resonance, it is reasonable to suggest transferring the tuned circuit to this point and replacing the 
original tuned circuit by C1. (c) The condenser C1 of Fig. I (b) may be omitted altogether. Under certain conditions the circuit here 

illustrated may give lreater signal strength than that shown in Fig. I (b). 

resonance there will be a relatively large p.d. across the 
aerial series condenser C, also, comparable in magni-
tude with that across the tuned circuit, but nearly oppo-
site to it in phase. There is therefore no apparent reason 
why this latter resonant p.d. should not be utilised 

A 15 

to be, and the important part played by this " input 
impedance," as it is called, is gradually being appre-
ciated. The actual magnitudes of the shunt capacity 
and shunt resistance will depend on the valve and on 
the load in the anode circuit. In general, the shunt 
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capacity will be relatively small, say, 30 big or so, 
but under ceren conditions it may be as much as ioo 
µµF or more. • 

If these " effective " elements be included in the 
picture, shown by dotted lines to distinguish them from 
the actual elements, the circuit of Fig. r (c) becomes as 
shown in Fig. 2 (a), and in this form it can be seen 
that the only essential difference between Fig. i (c) 
and Fig. i (b) is that in Fig. i (c) the condenser C, is 
connected to the grid side of the grid coupling con-
denser, and since the magnitude of the latter is relatively 
large this fact makes very little difference. 

In actual practice it is preferable not to omit the 
capacity C1, but instead to use in this position a vari-
able condenser of, say, 500 pliF maximum value. The 
reason for this is the existence of the shunt resistance 
component of the input impedance. Even if the anode 

increased beyond this point by still further increasing 
C„ and thus reducing in effect the amount of the input 
shunt resistance which enters into the aerial system. 
The use of a variable capacity for C, thus enables one 
to control both the sensitivity and selectivity of the sys-
tem, the most suitable magnitude being found by 
trial. 

Reaction Without Tapped Coil. 

The above discussion has left out of account the 
possibility of employing reaction with this type of 
coupling, but it is, in fact, very well adapted for the 
use of that type of reaction control which is now 
most generally favoured, namely, capacity control. In 
both the Reinartz and Hartley receiving systems a 
point of the receiving circuit, of which the alternating 
potential is comparable in magnitude but opposite in 
phase to that of the grid, is coupled through a variable 

REACTION 
CONTROL 

(D) 

C3 

Cl 

(c), 

2.—(a) The input impedance of a valve may be considered as a condenser shunted by a resistance in parallel with the grid and 
filament; these are shown in dotted lines. (b) The general type of circuit described in this article is well adapted to capacity control of 
reaction. (c) The addition of a variable condenser in series with the aerial will give a stability control with relatively large signal 

intensities. 

circuit load is such as to make this large (and corre-
spondingly unimportant, since it is in shunt), it must 
be remembered that when the valve is being used as 
a rectifier, with a small positive potential on the grid, 
there will be an actual grid-filament conductivity due to 
grid current which is equivalent to a relatively low shunt 
resistance path (of the order of hundreds of thousands 
of ohms). Now, whatever type cof coupling is used 
this resistance will tend to increase the effective resist-
ance of the aerial resonant system, reducing both am-
plitude and selectivity in consequence. But the effec-
tive value of this resistance, from the point of view of 
the aerial resonant system, will depend upon the mag-
nitude of the capacity which is connected across it. 
As far as amplitude is concerned, an optimum condi-
tion can be obtained by variation of C, (and of C, 
simultaneously, to restore the tuned condition), and 
an analysis of the system shows, as might be expected, 
that in this optimum condition the energy consumed 
in the input shunt resistance is equal to that con-
sumed in the remainder of the aerial system. The 
selectivity of the whole system can, however, be 

capacity to the anode, with a radio-frequency choke 
included in the anode circuit. Now, as explained 
above, the point of connection of the aerial to the 
parallel tuned circuit fulfils these conditions. Capacity 
reaction can therefore be obtained as shown in Fig. 
2 (b), and will be found to be very effective and smooth 
in control, both for medium and long wave recep-
tion. 
The system possesses the advantage that capacity-

controlled reaction can be obtained in this way using 
the simplest type of plug-in coil, without either a centre 
tapping or any auxiliary winding. 
Now, however, one drawback of the system must 

be pointed out. It is not very suitable for use in a 
place which is subject to comparatively low frequency 
interference, e.g., long wave Morse transmission, noise 
from electric mains, etc. The reason for this is that the 
grid and filament are connected by a circuit of which 
the impedance with respect to lovt.,-frequency interfer-
ence is high, whereas an inductive connection between 
the grid and filament has just the opposite characteris-
tics. This disadvantage applies only to cases in which 
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the first valve is a detector, supplying 'phones or a 
L.F. amplifier. If the first valve is a tuned transformer 
high-frequency amplifying valve this type of input cir-
cuit is quite satisfactory, since low-frequency interfer-
ence will not get through the H.F. stage. 

Stable H.F. Stage. 

As the input circuit of a receiver with a tuned H.F. 
stage, the above system has a further advantage. It Is 
well known that a H.F. stage of this character is in-
herently unstable, and requires siabilsation by means of 
a neutrodyne or some similar arrangement. This insta-
bility arises from the fact that the input shunt resistance 
referred to above becomes in effect a negative quantity, 
introducing " negative daffiping," i.e., a tendency to 
oscillate, into the input resonant circuit. Now the shunt 
capacity C, is just as effective in limiting the action of 
the input shunt resistance whether the latter is positive 
or negative, and can thus be used to control this tend-
ency to instability. In fact, with this type of input 
circuit neutrodyning can be dispensed with if desired, 
though it is preferable to use. C, merely as an auxiliary 
stabilising adjustmere, the variation of which becomes 
in effect a retro-action control. 
One further advantage can be claimed in this connec-

tion. It is probably a fairly general experience that a 

Winding Coil. 
(No. 286,047.) 

Application date: January 17th, 1927. 
The Figure illustrates an unusual 

method of winding inductances, which is 
stated to increase their inherent capacity. 
The formation shown at A is obtained 
from a single circular loop of wire by 
twisting it locally at the top and bottom 
of a diameter. The upper and lower 
loops are then bent inwards as shown at 
B, while C is obtained by imposing a 
figure-of-eight twist .on B. - The final 

Method of coil winding, composed of 
folded loops. (No. 286,047.) 

shape D is derived by folding the two 
existing loops of C one over the other. 
It is claimed that this method of wind-
ing ensures an external shielding effect 
because the external field of the finished 
coil remains approximately the same as 
that of the original straight winding. 
Patent issued to F. Rogers and E. H. 

Griffiths. 
0000 

Four-Electrode Valves. 
(No. 285,975.) 

Application date: November 23rd, 1926. 
A four electrode-valve is constructed 

so that the portion of the grid G which 
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receiver with a H.F. stage gives an altogether exces-
sive response to the local station. Now if C, be made 
large (e.g., all in with a 500 ilp.F variable), the signal 
strength can be greatly reduced, and at the same time 
complete stability is assured, even for relatively large 
signal intensities. If C, is made larger, however, prac-
tically the full aerial capacity is thrown across the coil, 
so that for such cases a small fixed. condenser (loo µµF 
or less), or, better still, a variable one (500 )sµF), can 
with advantage be put in series with the aerial, as in 
Fig. 2 (C). 
The fact that additional variable condensers are re-

quired for this arrangement is no great drawback, since 
these are almost the cheapest of wireless components, 
and the circuit shown is extremely elastic with regard to 
sensitivity and selectivity. 
As to whether this " inverted " type of coupling is 

better or worse than those customarily employed, the 
writer hesitates to be dogmatic. He has certainly found 
it very satisfactory in connection with a receiver with one 
tuned transformer stage from the point of view of elas-
ticity of manipulation. The fact that plain two terminal 
coils only are used, without the need for tappings or 
auxiliary coupling windings, is also a very good 
feature. It is, in any case, something 'new for the ex-
perimenter to play with, and is described mainly for 
that reason. 

SOME RECENT 

PATENTS. • 

The following abstracts are prepared, wi'h 
the permission of the Controller of H.M. 
Stationery Office, from Specifications obtain-
able at the Patent Office, 25, Southampton 
Buildings, London, W.C.2, price ls. each. 

lies between the cathode and the two 
cylindrical anodes A, A, is made of 
coarser mesh than the remainder thereof. 
The Figure shows such a valve used for 
introducing reaction with a resistance-
coupled circuit, where the magnitude of 
the coupling-resistance is normally too 
high to permit of this being done. 
The main anode A is connected to the 

high-tension through a resistance R of 
5 megohms, and to the grid of the 
succeeding valve through a coupling con-
denser C. The reaction coil L is then 
inserted in series with the second anode 

Four electrode valve circull, including 
provision for reaction. (No. 285,975.) 

A,, and back-coupled to the aerial input 
as shown. 

Patent issued to the Edison Swan 
Electric Co. 

0000 
Reaction Control. 
(No. 286,578.) 

.4pplication date: November 15th, 1927. 
By using a three-plate condenser, C„ 

C„ C, as shown, the value of the high. 
frequency current flowing in the reaction 

Three-element condenser for reaction 
control. The parallel shunt capacity 
across the transformer winding remains 

constant. (No. 286,578.) 

coil R can be controlled without appre-
ciably affecting the tuning of the grid 
circuit. The vanes C„ C, to which the 
two ends of the coil R are connected 
are fixed, whilst the vanes C, are mov-
able. Their shape is such that as the 
capacity coupling between say C. and C, 
is increased, that between say C. and C, 
is reduced by a corresponding amount, so 
that the overall shunt capacity of the con-
denser remains constant for all adjust-
ments. The compound condenser also 
functions as a constant-capacity path to 
by-pass high-frequency currents from the 
low-frequency stages of the set. Paint • 
issued to Igranic Electric Co. 

• 
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An Ideal Set 

for the 

Flat Dweller. 

THE self -contained receivers made by Messrs. G. Forster, 
Carlton House, Lower Regent Street, London, S.W.1, are 
made in two types—the " Portables," for general use in 

and out of doors, and the " Transportables," which are more 
or less restricted to indoor use, but can be easily carried from 
room to room. The former type is fitted with a leather carry-
ing strap, and the latter with small metal side-handles. There 
are also minor differences in the cabinet work, but the 
" works " are essentially the same in both types. 
The aim and scope of the series is admirably summed up in 

the following sentence taken from the illustrated folder issued 
by the makers: "In designing these 'Advance' 3-valve 
receivers, we have sought to meet the requirements of those 
members of the public who require a aet which will give pure 
and undistorted lcud-speaker reception from the local station 
and Daventry 5GB without any trouble, particularly those who 
do not wish or have not the facilities for erecting an aerial." 
The circuit chosen is well calculated to fulfil this purpose. 
It consists of a frame aerial, covering a waveband of approxi-

Interior of the **Advance" portable, showing tuning dials and 
readily accessible grid battery. 

mately 250 to 700 metres, feeding into a aetector with capacity. 
controlled reaction and followed by two low-frequency amplifiers. 
Reaction was a little difficult to control; in the pat ticti-
lar set tested there was just about enough "backlash" 
to prevent that last ounce of sensitivity from being extracted 
from the use of the reaction coil. When -using the set for the 
purpose for which it is intended, this fault ceases to influence 
results, for there is no necessity to push reaction to get either 
2L0 or 5GB within 25 miles of the former station. Selectivity 
is also sufficient to give complete separation between the two 
stations in the London area, and even when within a mile or 
two of Oxford Street, no trouble is experienced on this score 
if the position permits advantage to be taken of the directive 
properties of the frame. It is quite obvious from the maker's 
literature that the set has been designed primarily for the 
London district, and in particular for flat dwellers in that 
area. This would account for the lack of provision for the le-
ception of 5XX which usually duplicates the London programme, 
and is therefore unnecessary to London listeners. 
Volume and quality of reproduction are entirely satisfactory, 

and we were especially impressed with the clear diction of 
speech. B.T.H. transformers are used to couple the L.F. 
valves, and the output valve used during the test was a 
Mullard P.M.2. The loud-speaker is of the cone type with 
an adjustable movement. 
A 108-volt H.T. Grosvenor battery of the A.K.66 type 

supplies a total current of approximately 8 milliamperes, and 
should give a service of over 300 working hours. The L.T. 
supply of 0.35 amp. is drawn from a 2-volt Exide N.S.B. un-
spillable cell which gives 74 hours' service on a single charge. 
The general layout and construction are deserving of special 

praise. The mahogany cabinet is strongly built and well 
finished, and yet the weight is not excessive-281b. complete. 
The grid bias battery is fitted in an accessible position in a 
well at the front of the valve compartment. Behind the valves 
are the main tuning dials, which are actuated from the outside 
of the set by two small knobs through a slow-motion friction 
device. It is necessary to open the back and look behind the 
valves to see the dial settings, but having once familiarised 
oneself with the "feel" of the controls, reference to the 
dial settings of the alternative stations is unnecessary. 
The price of both the " Portable " and the " Transportable " 

models is £18 188., inclusive of royalties, and ready for im-
mediate use. A 6-in, ball-bearing turntable may be fitted as an 
extra for 8s. 6d., and a waterproof canvas cover for the " Port-
able " costs 10s. There are two special models, one in figured 
walnut at 21 guineas, and the other in jap lacquered finish 
at 23 guineas. Both these models are available in portable or 
transportable form. 
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CURRENT 

Events of of the Week 

CHANGES AT EIFFEL TOWER. 

FL, the famous Eiffel Tower wireless 
station, will probably undergo extensive 
alterations in the near future, including 
a power increase to 100 kilowatts. 

0 0 0 0 

MAKE A NOTE OF THE DATE. 

Mr. Samuel Izenstark, described as 
" the pioneer of wireless manufacture in 
America," prophesied last week that 
television sets will be installed in 
14,000,000 homes in America within the 
next twelve months. 

0000 

OZONISED MUSIC. 

The Daily Mail musical yacht Ceto, 
equipped with a loud speaker and broad-
cast receiver, is now touring the south 
coast resorts. The B.B.C. programmes 
are reproduced for the benefit of holiday-
makers on the beach. 

0000 

THE BID FOR POWER. 

The steady growth in the power of 
broadcasting stations is not confined to 
Europe. The General Electric Company 
of New York has stated that it is hoped 
to increase the power of WGY, Schenec-
tady, next autumn to 200 kilowatts. 

So our next problem will be : " How 
to cut out America." 

0 0 0 0 

PLEA FOR WEEK-END WIRELESS 
FROM SSW. 

A correspondent in British 
Guiana writes : " I receive 5SW 
regularly except on .Saturdays and 
Sundays, which is. it great pity 
for, on Saturdays, when the 
workers are given a half-day off, 
we have no programme to look 
forward to except that of 
station WGY, Schenectady." 
Our correspondent's complaint, 

believed to be the first of its 
kind from a Britisher overseas, 
was brought to the notice of the 
B.B.C. "It is true," said a 
B.B.C. official, " that 5SW trans-
mits only from Monday to Fri-
day, but it must be remembered 
that the station is purely experi-
mental; it is not a service 
station, and, after all, Monday to 
Friday is a. working week." 

A IQ 

,\*>' eye. 
TOPICS 

THE LAST WORD. 

Among the best people in America the 
wireless listener is now known as a 
" dialer." 

0 0 0 0 

MORE LISTENERS IN SWEDEN. 

At the end of May the number of 
licensed listeners in Sweden was 363,863, 
as compared with 360,059 on April 30th. 

000 0 

A SATISFIED LISTENER 

A new form of compliment paid to the 
B.B.C. was referred to by Miss M. 
Aspinall, matron of the Stanley los-
pistal, Liverpool, at a recent conference 
on broadcasting. A woman patient had 
said to her : " We do so like the musical 
programmes. They send us to sleep." 

0000 

HULL STATION DIRECTOR. 

Captain C. G. Daley, director of the 
B.B.C. station at Hull, is leaving this 
week to take up an appiontment at Savoy 
Hill. Captain Daley succeeded Mr. 
Leslie Page as station director eighteen 
months ago, when Mr. Page was 
appointed director of the Bombay 
station. 

THAT FIELD DAY FEELING. Members of the Southend 
and District Radio Society with their attaché case trans-

mitter and receiver on a recent field day. 

HIND 

in Brief Review. 

NEW H.F. UNIT. 

Owners of Cossor "Melody Maker " 
receivers will be interested to learn 
that Messrs. Peto-Scott have designed 
and are ready to supply parts for a 
screened grid H.F. unit specially ap-
plicable to that type of receiver. 

0000 

B.B.C. AND TELEVISION. 

The B.B.C. made its first official 
announcement on television on Wednes-
day last. " In order that listeners may 
not suffer disappointment by anticipating 
the possibility of seeing as well as hear-
ing performances," ran the statement, 
"the B.B.C. announces that it has not 
so far been approached with apparatus 
of so practical, a nature as, in the opinion 
of the corporation, to make television 
possible on a service basis." 
The officials at Savoy Hill decline to 

make further observations on television 
at the present time. 

0000 

100 STATIONS ON SINGLE 
WAVELENGTH. 

A rather ambitious plan for solving 
the problem of mutual interference 
between broadcasting stations has been 
placed before the U.S. Federal Radio 
Commission by Mr. Paul M. Titus, of' 
New York, who suggests the simul-
taneous operation of a large number of 

stations on a single wavelength. 
Possibly Mr. Titus is unaware of 
the comparative failure which has 
marked similar schemes in 
Europe, even when carried out on 
a small scale, for he considers it 
feasible to place 100 stations on 
the same frequency. He would 
control such a system from a cen-
trally located " frequency manu-
facturing plant," having " per-
fected a means of controlling the 
frequencies of a plurality of sta-
tions in such a manner that it is 
now possible to hold any given 
number of them to their assign-
ment within five or six kilo-
cycles." The writer is naturally 
reticent at present regarding 
the means employed. 
Mr. Titus is forming an organi-

sation to be known as the Conti-
nental Broadcasting Corporation 
with the object of broadcasting 
commercial programmes for good-
will or advertising purposes. 

, 
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CLOCK SYNCHRONISING BY 
WIRELESS. 

• The synchronisation of clocks by wire-
less is a natural development upon the 
older and widely used method of syn-

• chronisation by land line, but up to the 
present few attempts appear to have been 
';.;..ade to use wireless for this purpose. 
An interesting device is, however, in use 

at the Leicester residence of Mr. 
Alfred E. Ball, who is head of the 
electric clock department of Messrs. Gent 
and Co., Ltd. Mr. Ball has applied his 
invention to the "Pul-syn-etic ' system 
of electric clocks manufactured by that 
firm. 
Eight electric clocks are at present con-

trolled by the device, which operates on 
the well-known six-dot Greenwich time 
signal broadcast from Daventry. A four-
valve receiver is employed with a small 
aerial permanently tuned to 5XX. The 
set is switched on automatically by one 
of the impulse clocks some seconds before 
the 10.30 a.m. time signal. The last dot 
impulse, in addition to effecting syn-
chronisation, automatically switches off 
the valves, while an electrical switch 
automatically earths the aerial except for 
the brief period when the valves are 
lit. 
The installation has operated without 

any attention whatever for the last six 
months' and the maximum error recorded 
has not exceeded one second fast or 
slow. 

"BROADCASTING" WITH 5 WATTS. 

" What is the lowest reasonable power 
for a broadcasting station? " was a ques-
tion discussed recently by the Trans-
mitter Section of the American 
National Electrical Manufacturers' Asso-
ciation Radio Division. It was finally 
decided that 0.5 kW. represented the 
limit of practicability. 

TIME - KEEPING BY 
WIRELESS. On the left 
is the Pulsynedc clock, 
described on this page, 
which is daily synchro-
nised with the Daventry 
time signal. The near 
view shows the " See-
Saw" synchroniser 
which controls the speed 

of the pendulum. 

That this view is not abundantly 
shared is evident from a study of the 
list of so-called broadcasting stations 
flourishing in the U.S. Numbers of 
stations are working on 50 watts, while 
a few manage with 30 and 25 watts. 
Until recently Mr. William S. Pote, of 
Chelsea, Mass., spread the good news 
with only 15 watts, but, from a perusal 
of the latest lists it seems that he has 
closed down, possibly due to annoyance• 
at the discovery that he was being out-
done by Mr. Peter Prinz, of Jamaica, 
N.Y., broadcasting on 10 watts. If Mr. 
Prinz follows his more potent rival, it 
may be due to the success of the Home 
Cut Glass and China Co., of Carbondale, 
Pa., which entertains its public with 
5 watts. 

0000 

BURNDEPT RECONSTRUCTION. 

We learn that the terms of the recon-
struction of Burndept Wireless, Ltd., 
have been finally agreed. Satisfactory 
underwriting arrangements have been 
made for the new issue, 

WIRELESS AT WESTMINSTER. 
From Our Parliamentary Correspondent. 

P.M.G. on Broadcasting. 
Sir William Mitchell-Thomson, the 

Postmaster-General, in introducing the 
Post Office Estimates in the House of 
Commons last week, made an import-
ant statement in regard to broadcast-
ing. He said that, on the whole, the 
institution of the British 'Broadcasting 
Corporation, which he had recom-
mended to the House with a little 
trepidation, had justified itself. In 
ordinary matters of detail the gover-
nors of the corporation were absolute 
masters in their own house. He did 
not interfere with their- absolute free--
dom of conducting their business. All 
he had to say with regard to programme 
criticism was that any remarks which 
members had to make on the subjeet 
would be faithfully conveyed by him to 
the governors of the corporation. 

0000 

Regional Scheme of Empire Broadcasting. 
As regarded matters of general policy. 

for which he took responsibility, the 
most important was the regional scheme. 
The corporation applied last February• for 
authority to begin this system by work-
ing a two-wave high-power station at 
Brookman's Park, near Potters Bar, in 
substitution for 2LO. He had authorised 
them to proceed with the erection of the 
station. It was expected that it would 
be completed some time next summer. 
On June 14th the corporation applied for 
general permission to proceed with the 
preliminary steps for twin-wave high• 
power stations at Manchester, Glasgow. 
and Cardiff, and for a single-wave high-
power station at Belfast. That applica-
tion was having consideration at the 
present moment. He anticipated that he 
would be in a position to give permis-
sion almost at once. As regarded 
Empire broadcasting he had authorised 
the British Broadcasting Corporation to 
conduct experiments in short-wave broad-
cast to the outlying parts of the British 
Empire, and those experiments were still 
in progress. 

0000 

Licences. 
As to licences, the total number of 

wireless receiving licences in force on 
June 30th last was approximately as fol-
lows: Paid licences, 2.506,300; free 
licences for the blind. 12.772: total 
2,519.072. The number on the corre-
sponding date last year was 2.307,678. 
There had thus been an increase of 
211,394 during the last 12 months, or 
over 9 per cent. The receipts from the 
licences were divisible in the following 
proportions : Receipts, £1.253,150: to 
the B.B.C.. £898,804: 12J, per cent. to 
the Post Office for the cost of collection, 
£156,644; balance retained by the Ex-
chequer. £197,702. 

0 000 

Programmes Criticised. 
In the debate which followed, the 

B.B.C. programmes were severely criti-
cised. Mr. Macpherson said that the 
public found the programmes intolerably 
didactic and usually highbrow. 

A 20 _ 

_ 



JULY 18th, 1928. F®11@gg 
WCDFilCil 71 

WIRELESS WORLD' 

LABORATOR_Y 
r• 

PHILIPS LIGHTNING ARRESTER. 
The Philips lightning arrester gives 

adequate protection to the receiving 
set without the necessity for switch-
ing of any kind. It is fitted outside the 
house preferably on a bracket attached 
to the wall, and a direct lead to earth 
is taken from the lower terminal. The 

AI" 

LAZTH 

Philips lightning arrester. 

aerial and receiver leads are connected 
as shown in the sketch. 
The container consists of a thick glass 

tube which screws into the underside of 
u glazed porcelain cowl, an arrangement 
which gives perfect weather protection 
with high surface insulation. Inside the 
container is a double safety gap consist-
ing of a glass tube fitted with inert gas 
and an adjustable gap with saw-edge 
copper electrodes. The outer copper gap 
effectively, deals with stray discharges, 
while the enclosed gap by-passes the 
smaller E.M.F.s induced by distant light-
ning flashes. Normally the resistance of 
the enclosed gas is infinite, but when a 
certain threshold voltage is reached a 
discharge takes place through the gas, 
thus releasing to earth any charge which 
may have accumulated on the aerial wire. 
The price of this component, which is 

obtainable from Messrs. Philips Lamps, 
Ltd., 145, Charing Cross Road, London, 
W.C.2, is 9s. 6d. 

/ • a_r_c jm.E. 
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A Review of Manufacturers' Recent Products. 
A FABRIC-COVERED CABINET. 

As a change from the familiar French 
polish finish, fabric covering is an at-
tractive alternative. Messrs. J. Hyatt 
and Co., Ltd., have specialised in this 
type of finish, and now market a wide 
range of cabinet sizes covered either in 
black or antique brown leather cloth. 
The cabinet illustrated is suitable for 
the Cossor Melody Maker, and costs 15s. 
The covering lies perfectly flat and is 
tastefully grained. 

0000 

ORMOND CABINET LOUD SPEAKER. 
The four-pole balanced armature move-

ment of this loud speaker is sensitive 
and will handle considerable volume— 
More than sufficient for the average room 
—without chattering. Quality of repro-
duction is good, and during the time it 
has been on test has never failed to pro-
voke favourable comments from chance 
listeners who happened to hear it in pass-
ing. 
The cabinet is acoustically open on both 

sides, and there is no detectable differ-
ence either in volume or colouring be-

_ 

"Ento" cabinet with grained tabricei'.«—. 

tween the output of each side. The 
cabinet work is bf high quality and 

Ormond cabinet loud speaker with 
balanced armature movement. 

finish, and the price is £4 4s. This instru-
ment cannot fail to add to the high repu-
tation of Ormond products. 
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SURE-A-LITE "SUPRA" BATTERY. 

Sure-a-lite batteries are made by The 
Battery Company, 92, Hurst Street, Bir-
mingham, in three sizes designated re-
spectively " Supra," " Giant " and 
"rower." The battery under review is 
the smallest of the three but even so the 
cells are larger than is usual in batteries 
.of similar type and price. 

The general form of the discharge curve 
does not differ greatly from normal and 
a useful life of 300 to 350 working hours 
is indicated. The curve is, however, 
remarkably free from minor irregularities 

Supra " type of Sure-a-lite battery. 

and it would appear that the battery could 
be drained right out if fresh cells are 
added from time to time to keep the 
voltage normal. 

"BERCLIF" ANODE FEED 
RESISTANCES. 

To meet the requirements of those who 
wish to experiment with anode feed re-
sistances in existing receivers, Messrs. 

"Berelif" anode feed resistances. 

Simmonds Bros., Shireland Road, Smeth-
wick, Staffs, have produced a speciartype 
of resistance in the form of a H.T. 
wander plug. The wire is wound non-
inductively in a slotted ebonite former,. 
and the normal value is 20,000 ohms; 
other values can be supplied to meet 
individual requirements. In applying this 
scheme no structural alterations are 
necessary in the receiver, provided 
(1) that each valve is supplied indepen-
dently from a separate terminal, 
and (2) that each MT.+ terminal is 
already by-passed to L.T.— by a large-
capacity reservoir condenser. Assuming 
that the receiver is built on these lines, 
the " Berclif " resistances can be ap-
plied externally, and there is ample scope 
for experiment in testing out various 
values of resistance in accordance with 
the information given in previous articles 
in this journal. The price of each unit 
is 5s. 6d. 

Discharge curve for the 66-volt Sure-a-lite .• Supra" battery. 

EDWARDS UNSPILLABLE 
ACCUMULATOR. 

The design of unspillable accumulators 
for use in attaché-case portables presents 
a difficult problem in that the set is 
generally worked in a plane at right 
angles to that in which it is carried. 
Unless glass wool is used to hold the 
electrolyte, the plates will not be always 
in contact with the acid; but the use of• 
glass wool has disadvantages, otherwise 
its adoption would be universal. 
In the type E.L.2 accumulator made 

by Messrs. Roland • Edwards and Co., 
Ltd., 317, High Holborn, London, W.C.1, 
the problem has been successfully solved 
without resorting to glass wooL By an 
ingenious arrangement of compartments 
of carefully adjusted volume, it has been 
found possible to keep the plates com-
pletely covered with acid in two alter-
native positions at right angles, so that 
an attaché case set fitted with one of 
these batteries could be worked equally 
well either in a horizontal or vertical 
plane. Further , the battery can be 
turned completely upside down, or, in 
fact, in any other position without the 
slightest trace of leakage. The pro-
vision of an unusually large compartment 

The acid completely covers the plates of 
the Edwards E.L.2 accumulator when 
placed horizontally as well as vertically. 

on the top of the cell in addition to the 
normal acid trap is probably responsible 
for the perfect freedom of acid at the 
vent hole. The overall dimensions 41 re 

4in. x 2in. x 6in. high. 

TRADE NOTE. 

Mullard Depot in Newcastle. 
The Mullard Company announce the 

opening of a new depot at Newcastle-
on Tyne as from July 2nd. The 
address to which all future communica-
tions should be sent is as follows :—The 
Mullard Wireless Service Co., Ltd., 16, 
Clayton Street West, Newcastle-on-Tyne. 
Telephone : City 83. Telegrams : Mul-
lard, Newcastle. 3Ir. W. J. Maxwell, 
recently technical representative for the 
Scottish and Northern Counties area, has 
been appointed the new depot manager. 
The depot at Handyside Arcade, Percy 
Street, Newcastle-on-Tyne, closed on June 
30th. 

A 22 
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PROGRAMME,' 
BARCELONA (Radio-Barcelona), Call EAJ1 (344.8 
metres) ; 1.5 kW.-8.0, Exchange Quotations. 
6.10, Sextet Selections. 9.0, Exchange Quotations and 
News. 9.5, Orchestral Selections: March, Jollity 
(Ganglberger) • American Dance, La Desposada 
(Cote)) •, Selection from Lysistrata (Lincke) • Waltzes 
from The Waltz Dream (Oscar Straus) ; ansolation 
No. 3 (Liszt) ; Overture to La Sirène (Auber). 10.5, 
Programme relayed from Madrid, RAJ?. 

BERGEN (370.4 metres); 1.5 kW.-11.1.5 a.m.. 
Foreign Exchanges. 12.16, Weather Report and News. 
8.0, Orchestral Concert: Turkish March from The 
Rums of Athens (Beethoven); Ave Maria (Bach-
Gounod) ; Fantasie (Delibes); Ritorno (Carosio) ; 
Valse Triste (Sibelius) ; Folk Songs; Selection from 
The Czardas, Princess (Keenan). 9.0, Miss Tonny 
Martens Talk: Japan. 9.30. Pianoforte Recital by 
Mrs. Sandra Broucker. 10.0, Weather Report, News 
and Time Signal. 10.15, Concertina Concert. 10.45, 
Dance Music, relayed from the National Exhibition. 
12.0 Midnight (approx.), Close Down. 

BERLIN (Kiinigswusterhausen) (1,250 metres) ; 40 kW. 
-4.0, Legal Talk. 4.30, Dr. Couvé' Talk: Personal 
Opinions on the Fundamentals of Ps cho-1 ethnology. 
5.0, Relay of Concert from Hamburg. 6.0, lug. 
Kumbruch, Talk: Safeguarding Against Accidents in 
the Iron Industry. 6.30, Max Vollmberg, Talk: 
Between Canada and Panama. 6.55, Dr. Hüne and 
Job. Strauss, Talk: The Comic Element in Pianoforte 
Music. 7.20, Prof. Minde-Pouet, Talk: Goethe and 
Modern Creative Art. 7.60, Programme from Cologne. 
8.30, Programme from Voxhaui. 

BERLIN (Voxhaus) (484 metres) ; 4 kW.-6.0 a.m., 
Morning Gymnastics. 10.10 a.m., Market Prices. 
10.16 a.m., Weather Report, News and Time Signal. 
11.0 a.m., Programme of Gramophone Records. 
1L30 a.m., Exchange Quotations. 3.0, Exchange 
Quotations. 3.10, Agricultural Prices and Time 
Signal. 3.30, Programme of Gramophone Records. 
4.30' Medical Hygiene Talk by Dr. Paul Frank. 
5.0, Heinz Stroh, Talk: Joachim Ringelnatz; Recita-
tions from his Works by Ilse Davidsohn. 6.30, Concert 
from the Hotel Kaiserhof, followed by Programme 
Announcements. 7.0, Helmut Jaro Jaretzki, Talk: 
The Seventieth Birthday of Lovis Corinth. 7.80, 
Dr. Max Apel, Talk: The Life of the German Philo-
sophers of the Nineteenth Century, Rudolph Herniann 
Lotos. 8.0, Dr. Kurt Richter, Talk: American 
Travels. 8.30, Variety Programme, followed by 
Weather Report, News, Time Signal and Sports 
Notes. 10.30, Dance Music. 12.30 a.m. (Sunday), 
Close Down. 

BERN (411 metres) ; 1.5 kW.-8.0, Time Signal and 
Weather Report. 8.2 (approx.), Orchestral Music. 
9.30, Bee-keeping Talk, relayed from Bade (1,000 
metres). 9.0, Yodel Songs and Zither Selections. 
9.45, News and Weather Report. 10.0, Selections by 
the Bern Orchestra. 10.35, Dance Music. 12.0 
Midnight (approx.), Close Down. 

BRESLAU (322.6 metres) ; 4 kW.-8.15, Esperanto 
Lesson. 6.30, Talk: Wdman in Modern Life, 
relayed from Gleiwita (250 metres). 7.25, Art and 
Literature Review. 7.50, Advanced English Lesson. 
8.30, Concert: Orchestral Selections; March, Uber 
den Orean (Vos) ; Humorous Selections; Song and 
Boston, Das lied der Liebe (Berlin) ; Tango Sirocco 
(Stolz) ; Fox-Trot (Kollo) ; Tango, Casanova 
Kro1 ransky) ; Bassoon Selection from Im tiefen Keller 

psch) ; Humorous Selections ; Serenade (Arnold ; 
Song (Egen) ; Three Bostons (Kalman and Ralton ; 
Intermezzo (Schreiner) ; Comic Polka (Fucik ; 
Humorous Selections; Spieldeschen (Portnoff ; 
Tango (Alfonso). 10.0, News and Announcements. 
10.», Programme relayed from Glebes, Concert and 
Dance Music from the Hindenburg Café. 12.0 Mid-
night (approx.), Close Down. 

BONN (441.2 metres) ; 3 kW.-8.0, Time Signal and 
German Transmission. 6.25, Programme of Talks. 
7.0, Variety Item Programme. 8.25, Comedy (Sylak). 
9.0, Exhibition Programme. 10.0, Programme from 
Preen. 10.20, Exhibition Programme. 

BRUSSELS (508.6 metres); 1.5 kW.-5.0, Dance 
Music from the St. Sauveur Palais de Danse. 6.0, 
talk: Belginin. 6.30, Orchestral Concert: Aphrodite 
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SATURDAY, JULY 21st. 

FROM ABROAD 

All Times are reduced to British 
Summer Time and are p.m. except 

where otherwise stated. 

(Jongen), Heeft het roosje milde geuren (Benoit); 
Milenka (Blocks); Song (Vreuls) ; Flemish Sketches 

russelmans); Rumanian Song (Jongen),• Minuet 
Gilson); Melody (de Boeck); Two Pianoforte 
Selections (Franck), Melody (Blocks), Breton Scenes 
(Sarly). 7.30, " Radio-Chronique." 8.15, Gramophone 
Selections. 8.80, Literary Programme. 9.0, Concert, 
relayed from the Ostend Kursaal; News. 10.30 
(approx.), Close Down. 

BUDAPEST (555.6 metes) ' • 35 kW.-6.50, Concert 
of Operetta Airs. 7.0, Two One Act Plays (Szini and 
Klara Zempleni). 8.0, Concert by the Orchestra of the 
Royal Hungarian Opera House: Programme from the 
Works of Grieg, Autumn Overture, Lyric Suite, 
Norwegian Dances, Suite from Peer Gynt, Suite No. 2 
from Peer Gynt, Suite (Sigurd Jorsalfar) ; in the 
Interval, Time Signal and News. 11.0, Programme of 
Tzigane Music. 12.0 Midnight (approx.), Close Down. 

COLOGNE (283 metres) ; 4 kW.-10.40 a.m., Market 
Prices. 1.5, Concert: March, Ordre de bataille 
(Lehnhardt) • Tragische Ouverture (Brahms) ; Sou-
venirs of Beethoven (Urbach) Pavane pour une 
Infante défunte (Ravel); Joujou und Waldnixen 
(Ertl) ; Bass Solos (R. Strauss), (a) Nichts, (b) Die 
Zeitlose, (c) •Ach web, mir unglückhaften Mann; 
Selections from The Mastersingers (Wagner). Waltz, 
Estudiantina (Waldteufel). 2.30, See Langenberg. 
3.40, See Langenberg. 4.0, Reading. 4.30, See 
Kœugswusterhausen. 5.0, Sports Talk for Women. 
5.30 to 6.55, See Langenberg. 720, Talk for Workers. 
7.45, See Langenberg. 8.10, Talk, ,,The German 
Athletic Festival. 8.15, Popular Prograrnme-" On 
the Telephone" (from the French by Wilhelm Mejo), 
followed by News, Sports Notes, Orchestral Selections 
and Dance Music. LO aril. (approx.) (Sunday), Close 
Down. 

CRACOW (566 metres) ' • 1.5 kW.-13.0, Programme 
for Children. 7.0, Miscellaneous Items. 7.30, Dr. 
Regula, Talk: Foreign Affairs of the past week. 
7.55, Market Prices and News. 8.15, Programme from 
Warsaw. 10.30, Restaurant Concert. 11.80 (approx.), 
Close Down. 

DUBLIN, Call 2RN (319.1 metres); 1.5 kW.-1.30, 
Weather Report and Concert of Gramophone Selec-
tions. 7.20, News. 7.30, Talk, by Frank Fay. 7.45, 
Irish Talk, by Seamus 0 Duirinne. 8.0, S. MacAong-
husa (Uileann Pipes). 8.15, Gaelic Selections by the 
Station Orchestra. 8.30, Baritone Solos, by Leslie 
Bennett. 8.40, Amhrain Gaedhilge by M. Ni Anna-
gain. 8.50, Baritone Solos by Leslie Bennett. 9.0, 
' Aerial Revellers" by H. O'Donovan and Company. 
10.0, Banjo Solos by Jack MacGarvey. 10.15, Selec-
tions by the Station Orchestra. 10.80, News, Weather 
Report and Close Down. 

FRANKFURT (428.8 metres); 4 kW.-8.30, Answers to 
Correspondents. 7.0, Talk, The Swiss Poet Conrad 
Ferdinand Meyer. 7.80, Concert by the Holle'schen 
!Madrigal Society of Stuttgart: Two Songs (Lemacher); 
Selections (Bruckner), (a) Motet No. 1, (b) Ave Maria, 
(c) Motet No. 4; Choral Selections (Hass) ; Two 
Songs (Wolf) ; Three Songs, Op. 138 (Max Reger). 
8.30, Variety Concert and Programme relayed from 
Voxhans. 

HAMBURG, Call HA (in Morse) (394.7 metres) • 4 
kW.-8.0, Mozart Concert. 6.0, Request Orchestral 
Concert. 7.0, Dora Moldehnke, Talk: Old Hamburg. 
7.25, Dr. Dirksen, Talk: Levis Corinth--on the 
Occasion of his 70th Birthday. 8.0, Concert of German 
Marches, relayed from Hanover (297 metres) : First 
Battalion Army March No. 7; Army March No. 9, 
The Duke of Brunswick; Army March No. 240, 
l'russia's Glory (Piefke); The Old Berne March 
(1552) ; Frisch voran (Reckling) ; Des grossen Kur-
fürsten Reitermarch (Moltke) ; Kavallerie-Peisentier 
hlarsch (Fischer) ; Badomille March (Fend); Wedding 
March from " The Pied Piper of Hamelin" (Nessler) ; 
Hoch-und Deutschmeister-Marsch (Ertl); Quick 
March on themes by Johann Strauss; Military March 
120; Em Manneswort (Pollak). 9.15, Programme 
relayed from Bremen (272.7 metres)-Cabaret Con-
cert, followed by Weather Report, News, Sport Notes 
and Concert from the Winterhuder Café. 

HILVERSUM (1,071 metree); 6 kW.-11.40 &In« 
News. 12.10, Concert of Trio Music. 1.40, Pro-
gramme relayed from the Tuschinski Theatre, Amster-
dam. 8.10, Dance Music from the Kurbaus, Scheven-
ingen. 540, Time, followed by Concert: Overture to 
Sunshine and Moonlight (Swart) ; Waltz, The Wed-
ding of the Winds (Hall) ; Serenade à Lisette (Caludi) ; 
Love (Massenet); Ritter's Abschted (Kinkel); Selec-
tion 1from The Tales of Hoffmann (Offenbach; 
Serenade from " Les Millions d'Arlequin" (Drigo ; 
Die Vesper (Beethoven); Kerstlied (Diamant; 
Wiener Zugrogel (Translateur) ; Selection from The 
Circus Princess (Kalman). 7.25, News. 7.40, Pro-
gramme arranged by the Workers' Radio Society. 
11.10 (approx.), Close Down. 

HUIZEN (840.9 metres) ; 4 kW.-Transmits from 
6.40 p.m. on 1,870 metres. 12.10, Concert of Trio 
Music. 6.10, Gramophone Selections. 715; Song 
Selections with Lute Accompaniment. 7.55. Concert 
by Male Voice Choir and Humorous Selections. 

JUAN-132-PUIS (Radio L.L.) (244.5 metres); 1.5 
kW.-LO. Orchestral Concert. 9.0, News and Weather. 
9.5, Concert: Programme of Dance Music of 1910. 
10.0, Dance Music. 10.30 (approx.), Close Down. 

HAI.UNDBORG (1,153 metres); 7 kW.-Programme 
also for Copenhagen (337 metres).-7.80 am,, Morning 
Gymnastics. 11.0 a.m., Weather Report (Kalundborg 
only). 8.0, Concert: Moment Musical (Schuberti ; 
Allegretto from Symphony No. 8 (Beethoven ; 
Minuet from Symphony in E Flat Major (Mozart ; 
A11,-gro from Pianoforte Trio in E Flat Major, Op 1, 
No. 1 (Beethoven); Wiegenlied (Brahms) ; Hun-
garian Dance in G Minor, No. 5 (Brahms) ; Recitations 
by Emma Wiehe; Suite, Le Tombeau de Couperin 
(Ravel) ; Selections from Samson and Delilah (Saint-
Satins); Vision (Gounod) ; Meditation (Gounod) ; 
Marche Militaire in D Major (Schubert). 6.29, Talk, by 
Pool Pedersen. 8.50, Weather Report (Kalundborg 
only). 7.0, News and Exchange Quotations. 7.15, 
Time Signal. 7.20, Programme Announcements. 
7.30, F. Meyer Frederiksen, Talk: Christian Erlund. 
8.0, Chimes from the Town hall. 8.2, Radio Summer 
Ball, followed by News. 9.15, Modern Dance Music. 
10.45, Dance Music by the Arena Establishment 
Orchestra. 12 Midnight, Chimes from the Town Hall, 
Copenhagen. 12.15 a.m. (Sunday), Modern Dance 
Music. 1.0 am. (approx.), Close Down. 

KAUNAS (2,000 metres); 7 kW.-12.0 Noon, Carillon. 
7.0, Gramophone Selections. 915, Popular Concert 
and Dance Music. 

LAHTI (1,522.8 metres) ; 35 kW.-5.57, Time Signal 
and Weather Report. 8.15, Concert: Overture to 
Flotte Bursae (Suppé); Waltz, Weaner WW1 
(Ziehrer) ; Chanson et Conte (Komzak); Xylophone 
Solos; Vale (Waldtcufel) ; Kier zun Gefecht (Blanken• 
burg) ; Selection from Tannhàuser (Wagner) ; Cradlt 
Song (Strauss) ; Achtung New York I (Bochert) ; 
• Musical Selections and Songs; Selection from Eva 
(Lehàr); Selection from Countess Maritsa (Kalman). 
8.45, News in Finnish and Swedish, followed by 
Concert relayed from a Restaurant. 10.0 laleror.). 
Close Down. 



Programmes front Abroad.-
(MILS metw) • 20 kW.-Programme 

efoleirinnineAizda-Ohapelle (SOO 'metres), Odom (285 
metres) and Minster (250 metres).-10.40 a.m., See 
0010018- 1.5. See Cologne. s.ao, Household Hints. 
8.110. Talk: Wireless Technique, from &torteId. 
4.11., See Cologne. 4.84, See Itolgewneterhausen. 
58, See Cologne. 6.30, Elementary English Lesson 
from arangt«. 6.9, Instrumental Concert from 
Datuldoet Trio for Viola, Flute and Harp (Debussy) ; 
St.' Quartet in D Major, Op. 11 (Tchaikovsky). 
7.18. See Oeingue. 7.45, Talk: Old Miner's Tales, from 
Mender. 8.10 to 1.0 a.m. (Sunday),'See Cologne. 

LEIPZIG (385.8 metres); 4 kW.-7.0, Talk: Plant 
Lida under the Sea and Rivers. 7.30,Talk : Wandering 
in the South Hartz Mountains. 8.0, Weather Report 
and Time Signal. 8.16, Concert from Rudolf ..1-
1lnger's Operettas: March from Don Cesar Songs 
from Jadwiga, Song from Don Cesar, Song from Die 
Wunderblume, Waltz from Saint Eyr, Songs from Don 
Cesar, Sicilian's from Die Chansonette, Songs from 
Locraine Song and Duet from Comtesse Rita, Song 
from Saint Eyr, March from Capitan Fracassa. 9.15, 
Cabaret Programme, News in the Interval. 12.0 
Midnight (approx.), Close Down. 

LILLE, Call PTT (264 metres); 0.5 kW.-12.80, 
• Concert: Overture to La Fille de Madame Angot 

(g:cocci); Summer Days (Coates); Violin Solo, 
Rexene (Vietudemps); Gigue (Wormser); Rondo 

• (Merle); The Nuremberg Doll (Adam). 1.35, Agricul-
tural Report and Harbour Notes. 8.0, Hygiene Talk 
by Mme. de Surgère, followed by " Le Baiser,' Play 
(de Banville). 7.0, Market Prices. 7.10, Concert, 
arranged by the " Journal l'Echo du Nord." 8.20, 
Wireless Talk, by Toto le Galeneuz. 8.30, Concert, 
arranged by the Wireless Association of North France; 
News. 

KAMM (Union Radio), Call EAJ 7 (375 metres) 
3 kW.-7.0„ Organ Recital: Prelude No. 8 (Bach) ; 
Impromptu in A Flat Major (Schubert); Moment 
Musical (Schubert); Minuet E Major (Bach); 
En la Weida (Almagro); Interlude, by Luis Medina. 
liNes)ance Music. 9.45, Market Prices Report. 10.0, 
c , followed by Symphony Concert: Overture 
(Beethoven) ; Pavane (Fauré) ; Selections from Le Coq 
d'Or (Rimsky-Korsakoff); Symphony No. 1 (Schu-
mann) ; Castilla Suite (Cantos) ; Overture to The 
Mastersingers (Wagner). 11.60 (approx.), News. 
ILO Itidnight, Dance Music. 12.30 a.m. (Sunday), 
Close Down. 

IMAM Call IMI (598.8 metres); 7 kW.-8.85, Time 

ItrI and Talk: History and Ethics of Music. 
News and Variety Concert: Symphony from 

Nabucco (Verdi); Selection from Cosi Fan Tutte 
(tesMesdairitli)( ; Soprano Solo, Porgi Amor (Giovanni) ; 

; Trio (Beethoven) ; Gigue (Limenta) ; 
Sonata in D Major (Paganini) ; Carillon (Ranzato) ; 
Variations on Moses' Prayer (Rossini); Air with 
VlolinObligato (Mozart) ; Soprano Air from Idomeneo 
(Mozart). 10.56,, News, followed by Dance Music from 
the Cove Restaurant. 11.80 (approx.), Close Down. 

• TOTAL& (1.888 makes); 30 kW.-Programme also 
for Stookboint (454.5 metres), Bodem (1,190 metres), 
Oltitsbeig (418.5 metres), Mend (260.9 metres), 
OsMegund (720 metres), Sundsvall (545.6 metres).-
5.80, Programme for Children. 8.15, Cabaret Show 
Concert. .80, Concert from the Tradsgàrdsfüreningen, 
Gdteborg. 8.80, "The Bear," Play (Tchekov). 9.0, 
Talk: Professions and Professionals. 9.15, News and 
Weather Report. 9.45, Talk on Topical Events. 
10.4), Dance Music. 12.0 Midnight (approx.), Close 
Down. 

NAPIJIB, Call 1NA (333.8 metres); 1.5 kW.-2.0, 
Exchange Quotations and News. 4,46, Weather 
Report and News. 4.50,, Variety Selections. 4.68, 
Exchange Quotations. 5.0, Concert of Variety Music: 
Orchestral Selections, (a) Minuet (Romano), (b) Notte 
d'incanto (Cern); Soprano Solo, La Danse des 
Libellulles (Lehàr); Orchestral Selections, (a) Castel-
lammare (Brunetti), (b) Danse Burlesque (Criscuolo) ; 
Soprano Solo from La Bayadère (Kalman) ; Orchestral 
Selections, (a) Fantasia on Ia Donna Perduta (Pietri), 
(b) Tango, Nataktma (Marchesti); Soprano Solo, 
ligmance from Addio Giovinezza (Pietri) ; Orchestral 
Selection, One-Step, Hello Zanzibar. 5.30, Time Signal. 
5.85, Talk by R. Lotto. 8.20, Wireless Notes. 8.80, 
Government Report. 8.40, Time Signal. 8.48, 
Harbour Notes. 8.50, Selections of Light Music for 
Orchestra: La Reginetta del, Fox-Trot (Sacconi) ; 
Gondola d'Amor (Mercuri); Visione Veneziana 
(Brogi) ; Il RfflO Azzurro (Randegger). 9.80, Pro-
gramme relayed from the Eldorado Theatre; in the 
Interval Dance Music. 10.55, Calendar and An-
nouncements. 11.0 (approx.), Close Down. 

OSLO (481.5 metres); 1.5 kW.--Programme relayed 
by Baum (555.6 metres), Fredriksstag (434.8 metres), 

; legs 
m'erkli 

. Saturday, July 2 lit. 

All Times are reduced to British 
Summer Time and are p.m. except 

where otherwise stated. 

Notodden (411 metres), Porsgrund (500 metres) and 
Riukan (448 metres). -9.48, rather Report and News, 
followed by Topical Talk. 8.0, Time Signal, followed 
by Gramophone Selections. 8.80, Talk: Trout-
Fishing, followed by Concert. 9.80, Weather Report, 
News and Topical Events Talk. 10.0, Dance Music. 
12.0 Midnight (approx.), Close Down. 

PARIS (Ecole Supérieure), Call FPTT (458 metres); 
0.5 kW.-Programme relayed at intervals by the 
following stations: Bordeaux PTT (275 metres), 
Eiffel Tower (2,650 metres), Grenoble (416 metres), 
Lille PTT (264 metres), Limoges (285 metres), Lyon 
PTT (476 metres), Marseilles (303 metres), Rennes 
(280 metres) and Toulouse PTT (260 metres).-8.15, 
Sports Talk and Notes. 8.45, Talk on Legal Affairs. 
0.0, Concert by the Association Générale des Auditeurs 
T de .S.F., followed by Dance Music from the Coliseum 

de Paris. 

PARTS (Eiffel Tower), Call FL (2,860 metres); 5 kW.-
8.46, Le Journal Parlé. 8.10, Weather Report. 8.30, 
Concert: Bucoliques (Dulaurens) ; Three Popular 
Russian Songs, (a) Song of the Volga Boatmen, (b) 
Le Bouleau (c) Nuit d'automne; La mort de Tinta-
gibe (Cools) ; Appassionato (Filippucci) ; Three 
Popular Russian Songs, (a) Ie joyeux marchand, (b) 
Près du pont, (c) Simple Histoire • Feuillets d'album 
(Levadé). 920, Educational Programme. 10.0, Close 
Down. 

PARI! (Petit Parisien) (840.9 metres); 0.5 kW.-
8.45, Gramophone Selections, Talks, News and 
Announcements. 9.0, Concert: Overture to Stradella 
(Flotow) •, Selection from Le Cœur et la Main (Lecocq) ; 
Symphony Orchestra, (a) 2nd Movement from the 
First Symphony in B Major (Schumann), (b) Danse 
macabre (Saint-Saêns); Ballet frail Hérodiade 
(Massenet); Selection from La Montagnarde (Filip-
pucci) ; Finale from The Ballet Egyptien (Luigini). 
News in the Interval. 

PARIS (Radio-Paris) Call CFR (1,760 metres) ; 6 kW. 
-12.80, " Columbia" Gramophone Concert: The 
First Symphony in C Major •' The Toreador's Air from 
" Carmen' (Bizet); Spanish Dances for 'Cello 
(Granados) ; is She my Girl Friend? The Debroy 
Somers Band; Waltz, The Song is Ended; Guitar 
Solo, Meadow Lark; The Singing Sophomores, Hello 
Aloha How Are You ? ; La visite à la Dame (Dalcroze); 
Le Beau Bébé (Dalcroze). News. 1.50, Exchange 
Quotations and Religious News. 8.46, Dance Music, 
News. 8.0, Agricultural Report. 8.15, Talk and 
News. 8.80, Variety Concert: Songs, (a) Chant de la 
pluie (Lance», (b) Derrière les volets (Lardl), (c) 
Fermons nos rideaux (Delmet); English Melodies; 
Conte de la Limousine (Nigond) ; Melodies by Mlle. 
Guellier; The Jos Ghislery Syrnphonians, News. 

PITTSBURGH, Call ICDKA (68 and 27 metres) ; 25 
kW.-11.0, Time Signal and Baseball Scores. 11.25, 
}MICA Theatrical Calendar and Cambria Fair News. 
11.30, The Westinghouse Band from the William Penn 
Hotel. 11.55, Baseball Announcements. 12.0 Mid-
night, Time Signal and The Westinghouse Band 
continued. 12.15 a.m. (Sunday), Isaak Walton 
League: History and Theory of Fly-casting. 12.80 
a.m., Home Radio Club. 12.45 a.m., American 
Literary Gems. 1.0 to 4.0 &M., New York relay. 
1.0 a.m., Ryker and Mack. 1.15 a.m„ Julius Klein, 
Talk: A Week of the World's Business. 1.80 a.m., 
Goldman Band Concert. 4.0 a.m., Weather Report, 
Telechron Time and Baseball Announcements. 4.2e 
&LIM (approx.), Close Down. 

POSEN (344.8 metres) • 1.5 kW.-8.0, Programme 
from Cracow. 7.0, Programme of Talks. 8.5, Sullen 
of Finance. 8.30, Programme from Warsaw. 10.0, 
Time Signal, Weather Report and News. 10.20, 
kli.,›Ilxneous Items. 10.40, Dance Music from the 
Carlton Restaurant. 12.0 Midnight, Experimental 
Concert. 2.0 a.m. (approx.) (Sunday), Close Down. 

PRAGUE (348.9 metres) • 5 kW.-0.0, German 
Transmission. 8.25, Talk for Workers. 7.0, Variety 
Item Programme. 8.80, Dramatic Selections. 9.0, 
Programme from Behan. 10.0, Time Signal; News, and 
Orchestral Selections from the Sramota Café, Prague. 

ROME, Call IRO (450 metres): 3 kW.-1.80, Opening 
Signal. 182. Trio Concert. 280, News. 4.50, Vire-
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less Talk. 5.16, Agricultural Report. 5.2e• Time 
6.311, Vocal and Instrumental Concert: 'Trio 

Op. 9 for Pianoforte. Violin and 'Cello (Mendelssohn) ; 
Solna, (a) Abendtraum (Strauss), (b) Air from 

IS(palertatali esSVerdi) ; Tenor Solos, (a) Quel Rusoelletto 
; (b) Ne) plenilunio (Breschi) ; Trio Selec-

tion, Larghetto e Scherzo (Ferrari) ; Tenor Solos, (a) 
Two English Ballads, (b) Air from Manan (Massenet) ; 
Soprano Solos, (a) Air from Piccolo Marat (Mascagni). 
b) Air from La Bohême (Leoncavallo). 8.10, Time 
Signal and Government Report. 8.80, Sports Notes, 
News and Weather Report. 8.47, Topical Talk. 
8.59, Time Signal. 9.0, " La Falce," Oriental Eclogue 
(Catalan», followed by " Fedora," Opera (Giordano). 
In the Interval-Review of Art and Literature, and 
Talk. 11.5, News. 11.15, Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.98 and 
31.4 metres) ; 30 kW.-11.85, Baseball Announce-
ments. 11.80, Orchestral Selections. 12.25 a.m. 
(Sunday), Baseball Scores. 12.80 a.m., "Statler's 
Pennsylvanians" relayed from New York. LO a.m.. 
" Bonnie Laddies" Programme relayed from New 
York. 1.30 a.m., Selections by Philharmonic Orches-
tra. 380 a.m., Organ Recital by Robert Berentsen 
(Rochester). 4.0 a.m., Dance Music from the Hotel 
de Witt Clinton, Albany. 5.0 tun. (approx.), Close 
Down. 

STAMBOUL (1,200 metres); 5 kW.-4.30, Orchestral 
Concert. 5.80, Market Prices Report 8.15, Concert 
of Turkish Music. 8.80, Orchestral Concert: Overture 
to Tannhâuser (Wagner); Selection from Tann-
hánser (Wagner) ; Shepherd Song (Wagner) ; Song. 
March from The Twilight of the Gods (Wagner) 
10.0, News and Close Down. 

STUTTGART (879.7 metres); 4 kW.-8.0, Time 
Signal and Weather Report. 8.15, Talk: Catholic 
Poetry of the Present Day, relayed from Freiburg 
(577 metres). 8.45, Legal Talk. 7.15, Dr. &rimier, 
Talk: A Journey to the East. 7.50, Time Signal, 
Weather Report and Sports Notes. 8.15, Chamber 
Music: Quartet in C Major (Mozart) ; Quartet in A 
Minor Op. 29 (Schubert). 9.0, Cabaret Concert followed 
by News. 

TOULOUSE (Radiophonie du Midi) (391 metres); 
kW.-12.80, Orchestral Concert 8.0„ Time Signal, 

News and Exchange Quotations. 8.30, Recital of 
Spanish Airs. 9.0, Concert: Part I-Programme of 
Overtures; Les Saltimbanques (Ganne) ; Lm Cloches 
de Corneville (Planquette) ; Les Dragons de Villars 
(Maillart) ; Manon (Massenet); The Magic Flute 
1Mozart); The Merry Wives of Windsor (Nicola» ; 
The Barber of Seville (Rossini); The Italian in Algiers 
(Rossini); Poet and Peasant (Suppé) ; Light Cavalry 
(Suppé) ; Part II-Military Music Programme; 
Altekamaraden (Tense); Frederick the Great (Grobe); 
Défdé des Gladiateurs (Blankenburg) ; Marche du 
Comte Albert (Komzak) ; La Vie Heureuse 
(Schrammel); Le Fidèle Compagnon (Schermarch) ; 
Chant d'Enfant (Ziehrer) ; Triumphal March of the 
Gladiators (Fucik) ; Dans la Czarda (Gera); 
Olympiade March (Bohlander). 10.15, North African 
News. 

VIENNA (577 and 517.2 metres) ; 1.5 and 5 kW.-
1115, Vocal and Instrumental Concert: Der Schwan 
Grieg) ; Air from The Pearl Fishers (Bizet) ; Càcilie 
Strauss) ; Violin Solos, (a) Polonaise in A Major 

imilawsky), (b) Volga Song (Kreisler), (e) Caprice 
Paganini-Kreiskr) ; An Die Leier (Schubert) ; Oh, 
Star of Eve from Tiumhauser (Wagner) ; Liebesfeier 
WeingarIner); Selection from The Kreidelczeisliedern 
Wladigerow) ; Der Letzte Tana (Nlittler); Schlaf 
Ein, Mein Lied (Pamer) ; Ballad in G Minor (Chopin) ; 
Pastorale and Caprice (Scarlatti-Tanssig); Paraphrase 
on a Mazurka (Liszt-Choein). 7.45, "Die Land-
streicher" Operetta (Ziehrer), followed by Dance 
Music. 

VILNA (485 metre.) •, 1.5 kW.-7.5, Gramophone 
Selections. 7.30, Talk: The Coming Season in the 
Cinema World. 7.55, News and Announcements. 
8.15, Programme from Warsaw. 11.30 (approx.), 
Close Down. 

WARSAW (1,111 metres') ; 10 kW.-7.0, Miscellaneous 
Items. 7.80, Talk: Discoveries. 7.55, Agricultural 
Report and News. 8.15, Orchestral and Soloist 
Concert: March, Wienerblut (Komzak) ; Waltz 
(Helmesbergrr); Spring Song (Sibelius) ; Selection 
from Eugen Onegin (Tchaikovsky); Overture to 
The Bartered Bride (Smetana) ; Song; Violin Solo; 
Selection from The Mastersingers (Wagner) ; Italian 
Caprice (Tchaikovsky) ; Overture to Verbum Mobile 
(Nloniuszko); Recitations; Mazurka from The 
Haunted Castle (Moniuszko) ; News in French in the 
Interval. 10.0, Time Signal, Aviation Notes, Weather 
Report, News and Sports Notes. 10.80, Dance Music. 
from the Oaza Restaurant. 11.80 (approx.), Close 
Down. 
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Programme trom Abroad.--
B4B4214)114 (Radio-Barcelona), Call RAJ1 (344.11 
metres); 1.5 kW.-12.0 Noon, Chimes from the Barce-
lona Cathedral, Regional Weather Report and General 
Weather Forecast. 1.30„ Concert by the Iberia In-
strumental Trio. In the Intervals Gramophone 
Record Selections. 2.45 to 9.0, Interval. 9.0, OPeoto4 
Signal followed by Sports Notes, Market Prices. 9.15, 
Selections by the Station Orchestra. In the Intervals 
Talks. 10.0, Chimes from the Barcelona Cathedral, 
followed by Vocal and Instrumental Concert. 11.0 
(approx.), Close Down. 

BERGEN (370.4 metres); 1.5 kW.-10.30 a.m., 
Church Service and Religious Address. 12.80, Weather 
Forecast and News Bulletin. 8.0 (approx.), Orchestral 
Concert followed by Talk, Weather Forecast, News 
Bulletin, Time Signal and Dance Music. 12.0 Mid-
night, Close Down. • 

BERLIN (KOnigswusterhausen) (taw matna); 40 
kW.--8,80 a.m., Early Morning Concert relayed from 
goers., 9.0 a.m., Sacred Recital relayed from 
Vozkans followed by Cathedral Chimes. 11.80 a.m.. 
Concert relayed from Vozhaus. 2.0, Children's Musical 
Programme relayed from Vozbaus. 8.0, Practical 
Talk for amateur photographers by Jens Lützen. 3.80. 
Agricultural Programme relayed from Vorhaus. 
8,30, Programme of Talks, followed by Programme 
relayed from Vozhaus. 

BERLIN (Vorlaus) (484 metres) ; 4 kW--11-80 to 
8.0 a.m., Orchestral Concert. • 9.0 a.m., Vocal and 
Instrumental Concert followed by Chimes from the 
Berlin Cathedral. 11.30 am. to 12,50, Orchestral 
Concert. 2.0, Funkheinzelmann's Entertainment for 
Children. 3.0, Lesson in Shorthand arranged by the 
Bans Bredow School. 3.30, Programme of Agricultural 
Talks, followed by Musical Selections. 7.0, Programme 
of Talks followed by Musical Programme. 10.80, 
Dance Music Programme. 12.80 8..10. (approx.), 
(Monday), Close Down. 

BERN (in metres); 1.5 kW.-10.30 am. (approx.), 
Divine Service, and Sermon. 1.0, Time Signal and 
Weather Forecast. 1.5, Orchestral Selections. 8.30. 
Concert of Orchestral Music. 5.35 to 8.0. Interval. 
8.0, Time Signal and Weather Forecast followed by 
Pianoforte Recital by Willi Girsberger. The Works 
of Franz Liszt. 9.46, Sports Notes, News Bulletin, 
and Weather Report. 10.0, Orchestral Concert. 
10.115, (approx.), Close Down. 

BREW (272.7 metres); 0.7 kW.- 6-80 
Concert relayed from Vozbans. 8.25 a.m.,Tinie Signal, 
Weather Forecast, News Bulletin and Commerce Notes 
from Hamburg. 9.16 a.m., Morning Recital from 
Bamberg. 1.1.0 a.m., Talk relayed from Hamburg. 
1248, Nauen Time Signal. 1.0, Instrumental Concert. 
2.0, Children's Programme relayed from Vozhams, 
followed by Programme of Talks and Music. 8.0, 
Musical Programmefollowed by Weather Report, News 
Bulletin and Concert relayed from the Georgpalast. 
1.1.0 (approx.), Close Down. 

BRESLAIJ (322.8 metres); 4 kW.-8.45 a.m., Chimes 
relayed from Christ Church, Breslau. 1.1.0 a.m., 
Catholic Morning Recital. 12.0 Noon, Orchestral 
Concert. 2.0, Short Talk for Gardeners. 2.10, Agri-
cultural Talk. 2.35, Chess Talk by Adolf Kramer. 
3.0, Fairy Tales for Children. 3.80, English Reading 
by Douglas Yates from John M. Synge's " The Aran 
Islands." 4.30, Orchestral Concert, followed by Pru-

e of Talks. 8.30 (approx.), Musical Programme. 
Kalrl Last News Bulletin. 10.30, Dance Music Pro-
gramme relayed from Vozhaus. 12.0 Midnight 
(approx.), Close Down. 

Bat» (441.2 metres); 3 kW.-p.30 am.. Agri-
cultural Report. 10.0 a.m., Musical Programme. 
12.0 Noon, Orchestral Concert. 4.0, Popular Concert. 
8.0, German Transmission. 7.0, Orchestral Concert. 
1020, Musical Selections...11.0 (approx.), Close Down. 

BRUSSELS (508.5 metres); 1.5 kW.-5.0, Relay of 
Dance Music from the Kursaal in Ostend. 8.0, Pro-
gramme for Children. 820, Instrumental Concert. 
7.30, Le Radio-Chronique, Journal Parlé of Radio-
Belgique. 8.15, Instrumenlat Concert of Chamber 
Music-Mme. Grandarge and alai. André and 
Voordecker. 10.1.5, (approx.), News Bulletin. 10.30 
(approx.), Cose Down. 

BUDAPEST (565.8 metres) ; 35 k W.-9.0 a.m.. News 
Bulletin and Beauty Hints. 10.0 a.m., Divine Service. 
12.0 Noon, Chimes, Weather Forecast and Musical 
Programme. 3.80, Agricultural Talk, followed by 
Programme of Talks and Music. 6.30 (approx.), Talk 
ind Sports Notes, followed by Popular P mme. 
sports Notes in the Interval; Tzigane Music at Close 
if Programme. 12.0 Midnight laPProx•ii Close De'wn-
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Cowan mu metres); 4 kW.-Programme also for 
MI-15-Chapelle (400 metres), Langenberg (468.8 
metres) and Minster (250 metres).-9.0 a.m., Evan-
gelical Morning RecitaL 11.1) a.m. to 9.0, Programme 
of Talks and Music. 9.0, Open Air Programme, fol-
lowed by News Bulletin, Sports Notes and Orchestral 
Selections. 122 Midnight (approx.), Close Down. 

CORE, Call 6CK (400 metres); 1.5 kW-8.30, 
Concert by the Station Quintet with Mezzo-Soprano, 
Tenor and Baritone Solos. 11.0, National Anthem. 
11.5 (approx.), Close Down. 

CRACOW (508 metres); 1.5 kW.-10.15 a.m., Divine 
Service, relayed from a Polish Cathedra/. 12.0 Noon, 
Fanfare from the Church of Notre Dame in Cracow, 
followed by Time Signal and Weather Forecast. 4.0, 
Programme of Agricultural Talks, followed by Dr. 
St. Wasniewski's Weekly Agricultural Report. 5.0, 
Programme relayed from Warzaw. 0.30, Variety 
Programme followed by Talks. 8.0, Fanfare from 
Notre Damé, followed by Sports Notes. ¡Lao, Instru-
mental and Vocal Conceit of Polish Music; Recital of 
Songs by Paderewski and Moniuszko by Mr. Roman 
Wraissi. 10.0, Programme relayed from Warsaw. 
10.80, Relay of an Orchestral Concert from a Restaur-
ant. 11.30 (approx.), Close Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.6 kW.-8.80, 
Concert of Instrumental, Solo and Vocal Music, relayed 
from Cork; Mme. K. McCaffery (Mezzo-Soprano). 
11.0, National Anthem, relayed from Cork, followed 
by Close Down. 

FRANKFURT (428.8 metres); 4 kW-8.0 
Sacred Morning Recital. 11.0 am y Talk for Parents 
on the Upbringing of Children. 11.30 a.m. to 8.0, 
Programme of Talks and Music. 0.0, Programme of 
the Rhein-Main Association for Popular Education, 
Talk. 8.0 (approx.), Musical Programme, followed by 
Dance Music relayed from Berlin. 1230 a.m. (approx.) 
(Monday), Close Down. 

HAMBURG, Call HA (in Morse) (894.7 metres) ; 
4 kW.-Programme relayed byBramen (272.7 metres.), 
Hanover (2.97 metres) and Kiel (254.2 metres).-
13.30 a.m., Early Morning Concert, relayed from 
%Maus. 8.25 a.m., Time Signal, Weather Report, 
News Bulletin and Commerce Notes. 9.15 Loa, 
Morning Recital. 11.0 am. (for Hamburg only), Talk, 
A Stroll through the Hamburg Museums. 1.2.55, 
Nauen International Time Signal. 1.0 (for Hamburg 
and Kiel only), Sunday Concert. ILO, Musical Pro-
gramme for Children, relayed from Wiliam. 3.0 to 
7.40, Programme of Talks and Music. MO, Sports 
Notes and Weather Report. 8.0, Musical Programme, 
followed by Weather Report, News Bulletin and 
Concert from the Café Wallhof (for Hamburg and 
Niel only). 11.0 (approx.), Close Down. 

HANOVIIR (297 metres) ; 0.7 aw.-e.so a.m. Con-
cert, relayed from Fortnum. 8.25 a.m., Tizne Signal, 
Weather Forecast, News Bulletin and Commerce 
Notes from Hamburg. 9.15 am., Morning . Recital 
from Hamburg. 11.0 a.m., Talk from Hamburg. 
12.55, Nauen Time Signal. LO, Gramophone Record 
Selections, followed by Programme of Talks and 
Music. 8.0, Musical Programme, followed by Weather 
Report, News Bulletin and Concert relayed from the 
Georgpalast. 11.0 (approx.), Close Down. 

HILVERSUM (1,071 metres); 5 kW.-1.0.10 a.m., 
Programme organised by the Workers Radio Society. 
12.40, Lunchtime Music by a Trio. 2.40, Orchestral 
and Soloist Concert, relayed from the Kurhaus in 
Scheveningen; The Residence Orchestra, conducted 
by Ignaz Neurnark. 4.25, Concert by the Wireless 
Orchestra, conducted by Nico Treep: Soprano Solos 
by Sophie Haase Pieneman. 7.40, NYeather Report, 
News Bulletin and Sports Notes. 7.55, Concert by the 
Residence Orchestra from the Kurhaus in Scheve-
ningen, (=ducted by Professor Georg Schneevoigt. 

Emma (340.8 metres) ; 4 kW.-Transmits from 
5.40 p.m. on 1,870 metres. 8.10 a.m., Religious Ad-
dress and Sacred Music. 9.30 a.m. (approx.), Divine 
Service from a Church. 12.10, Concert by the Winkels 
Trio. 1.40, instrumental Concert, followed by Pro-
gramme for Hospitals and Divine Service. 7.30 
(approx.), Musical Programme. 10.25, Choral Epi-
logue. 10.45 (approx.), Close Down. 
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ZHAM.LE8-PDE1 (Radio 1...1..)($U met») 1.5kW 
-LO to KO. Concert by the Izar Orchestra of the 
Juan-Ms-Pins Casino. Talk for Chikken by Radicle. 
Selections from "The Valkyrie" (Wagner). 9.11. 
News Bulletin, Weather Forecast and Musical Srdec-
dons. 10.0, Dance Music by the Casino Orchestra. 
10:80, Close Down. 

EALUNDBORG (1,153 metres) ; 7 kW.-Programme 
also for Copenhagen (337 metres). 10.0 a.m., Divine 
Service relayed from a Church. 11.30 a.m. (For 
Kalundborg only), Weather Forecast. 2.0, Divine 
Service relayed from a Church. 8.50 (for Kalundborg 
only), Weather Forecast. 7.0, News Bulletin. 7.1& 
Time Signal. 7.30, Talk. 8.0, Time Signal, Chimes 
from the Copenhagen Town Hall. 8.5. Concert of 
Opera and Operetta Music: Part I, Selections from 
Modern Operettas; Part II, Selections from Italian 
Opera. 11.0 (approx.), Dance Music Programme. 
In the interval at 12.0 Midnight, Chimes from the 
Copenhagen Town Hall. 12.30 a.m., (approx.) (Mon-
day), Close Down. 

KATOWITZ (422 metres) ; 10 kW.-10.15 
Divine Service. 12.0 Noon, Time Signal and News 
Bulletin. 4.0, Programme of Talks and Music. 8.15. 
Relay from one of the Polish Stations. 10.0, Time 
Signal and News Bulletin. 1020, Programme of 
Dance Music. 11.30 (approx.), Close Down. 

SAUNAS (2,000 mettle), 7 kW - 12.0 Len* Chimes and Weather Report. 12.10, Concert of Sacred Music. 
5.0, Radio Journal for Agricultural Workers. 4.0, 
Variety Items. 7.80, Health Talk, by Dr. Jurrliond, 
8.0, Talk. 8.80, Lowering of the Flag on the Kaunas 
War Museum. 8.40, Time Signal, Weather Report and 
Political Review. 9.0, Orchestral Concert directed 
by Herr Schubert. Including Selections from "La 
Muette de Portici" (Aubert). 10.30 (approx.), Close 
Down. 

KIEL (254.2 metres); 0.7 kW.-8.30 a.m., Concert 
relayed from Bedin. 8.25 a.m., Time Signal, Weather 
Report, News Bulletin and Commerce Notes relayed 
from Hamburg. 9.15 a.m., Morning Recital from 
Hamburg. 10.55 a.m., Divine Service relayed from the 
University Church in Kiel. 18.55, Na_uen Time 
Signal. 1.0, Concert relayed from hamburg. 
Children's Programme relayed from %emus, followed 
by Programme of Talks and Music. 8.0, Musical 
Programme, followed by Weather Report, News 
Bulletin and Concert from the Café Wallliof in Ham-
burg. 11.0 (approx.), Close Down. 

KONIGSBERG (829.7 metes); 4 kW.---Programme 
relayed by Danzig on 272.7 metres. 9.0 a.m., Re. 
ligious Address with Sacred Songs and Organ Music. 

1L15 a.m. (approx.), Orchestral Concert. 
11.0 a.m. (For Kenigsberg only), Weather Rim 
International Time Signal from Nauen, followed by 
Weather Report. 3.0 (approx.) to 8.0, Programme of 
Talks and Music. 8.0, Concert of Classical Operetta 
Selections (Artistes: Arthur Creme and Ruth Norden-
Brenke); Selections from "Die Sieben Schwaben" 
(Millacker), (a) Otmar's Recitative and Air, (b) 0 Tag 
der Freude, (c) Mein Prinzipal 1st Alchymist-Duet 
by Hannele and Spatzle, (d) Was ru amer bulgier 
g'hOrt-Duet by Hannele and Searle, (e) Du sagst.... 
followed by Weather Report, News Bulletin and Sports 
Notes, followed by Dance Music Programme. 12.0 
Midnight (approx.), Close Down. 

LAHTI (Hem metres) ; 35 kW.-Programme also 
for Helsingor' (376 metres).-8.0 sin, Relay of a 
Divine Service in Finnish. 10.50 a.m., Instrumental 
Concert. 11.50 a.m., Weather Forecast and Time 
Signal, followed by Talks and Music. 8.10, Orchestral 
Concert. In the Interval: Recital of 'Cello Music by 
Tauno Korhonen. 8.48, Last News Bulletin in Fin- , 
nish and Swedish. 015, Concert relayed from a 
restaurant. 10.0 (approx.), Close Down. 

LANGENBERG (488.8 metros); 7° 
also for Aix-la-Chapelle (400 metres), woad», (2"«. 
metres), Munster (260 metres).-9.0 to 10.0 am., 
Evangelical Morning Recital relayed from Cologne. 
11.0 am. to 9.15, Programme of Talks and Music. 
9.0, Concert with the Hollesch Madrigal Choir relayed 
from Cologne, followed by News MZulletin, Sports 
Notes and Orchestral Selections. 12.0 Midnight 
(approx.), Close Down. 

LAUSANNE (880 metres) ; 1.5 kW.-8.80, Sports 
Notes. 8.40, Relay of Protestant Service. 

LEIPZIG (886.8 metres) ; 4 kW.-8.80 a.m.. Organ 
Recital, relayed from a Church. 9.0 a.m., Vocal and 
Instrumental Morning Recital. 11.0 a.m..; Outside 
Relay of a Concert. 12.0 Noon, Programme of Talks 
and Music. 9.0, " Mean aus Indien," Poems by 
Albis Essigmann, read by Josef Krahé, (a) Indiens 
ewige Jugencl, (b) Abendrot. 10.0, Sports Notes. 
10.110, Dance Music Programme, relayed from Vexhans. 
12.30 a.m. (approx.) (Monday), Close Down. 
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Programmes from Abroad.-
LILLE, Call PTT (264 metres); 0.5 kW.-12.30, 
Concert of Orchestral Music organised by the Associa-
tion de Radiophonie du Nord de la France, under the 
Auspices of the Radio-Club de Lille. 1.85, Market 
Prices of Motor Oils. 9.0 (approx.), Musical Pro-
gramme. 

LYONS (Radio-Lyon) (291 metres); 1.5 kW.-
11.0 a.m., Orchestral Concert. 11.80 a.m., Sacred 
Music. 7.80, " Le Journal Parlé," Weather Report, 
News Bulletin and Topical Talks, followed by Sports 
Notes and Agricultural Talk. 8.16, Concert: Part I, 
French and Italian Music; Part II, Ancient and 
Modern Dances. 10.30 (approx.), Close Down. 

MADRID (Union Radio), Call EAJ7 (876 metres); 
3 kW.-8.0, Concert by the Artys Orchestra. 7.0, 
Children's Corner, Kiki and his Friends; Selections 
by Luis Medina and Music by the Artys Orchestra. 
8.0 to 8.80, Dance Music Programme. 10.0, Chimes 
and Time Signal, followed by Instrumental Concert. 
12.0 Midnight, Dance Music Programme. 12.80 a.m. 
(approx.) (Monday), Close Down. 

!MAX Call 1MI (528.3 metres); 7 kW.-10.80 a.m., 
Concert of Vocal and Instrumental Religious Music. 
12.80, Concert by the E.I.A.R. Quartet. 4.0 (approx.), 
Quintet and Vocal Concert. 5.30 (approx.), Dane 
Music Programme. 8.15 to 8.25, Interval. 8.25, 
Opening Signal, followed by Programme of Talks. 
8.85, Time Signal, followed by Talk, On the Margins 
of History, by A. Blanche. 9.0," I Quattro Rusteghi," 
Opera, by E. Wolf Ferrari; during the Intervals, 
Sports Notes and News Bulletin. 11.45 (approx.), 
Close Down. 

MOTALA (1,380 metres); 30 kW.-Programme also 
for Stockholm (454.5 metres), Boden (1,190 metres), 
Giiteborg (41.6.5 metres), Malmo (250.9 metres), 
Date:rand (720 metres), Sundsvall (545.6 metres).-
11.0 a.m., Divine Service and Sermon, relayed from a 
Church. 12.45, Weather Forecast. 12.56, Time 
Signal. 5.55, Relay of Chimes from the Stockholm 
Town Hall. 7.45, Programme of Talks and Military 
Music in Honour of the Swedish Olympic Team, fol-
lowed by Musical Selections; in the Interval at 9.15. 
News Bulletin and Weather Report. 11.0 (approx.), 
Close Down. 

MUNICH (635.7 metres) ; 4 kW.-Programme relayed 
by Augsberg (566 metres), Kaiserlautern (204.1 metres) 
and Nuremburg (241.9 metres).-11.0 a.m., Chimes 
relayed from the Munich Town Hall. 11.16 ILIL• 
Weather Forecast. 12.0 Noon, Instrumental Concert. 
LO (approx.), Weather Report, Programme Announce-
ments. 8,0 to 8.0 (approx.), Programme of Talks and 
Music. 6.0, Pianoforte Recital by Professor Georg 
Schumann, of Berlin. 8.0, Musical Programme, fol-
lowed by News Bulletin and Relay of Dance Music. 
11.30 (approx.), Close Down. 

NAPLES, Call 1NA (383.3 metres); 1.5 kW.-10.0 
a.m. Concert of Sacred Music. 4.45, Programme for 
Children. 6.0, Vocal and Instrumental Concert. 
6.80, Time Signal. 8.20, Programme of Talks. 8.40, 
Time Signal. 8.48, Report of the Naples Harbour 
Authorities. 8.50, Concert of Opera Selections; 
Mezzo-Soprano Solos by Ada Testa, Tenor Solos by 
Renato Oriano, Soprano Solos by Hine Hisor, with 
Orchestral Accompaniment. 10.56, Calendar and 
Programme Announcements. 11.0 (approx.), Close 
Down. 

°six) (481.5 metres); 1.5 kW.-Programme relayed 
by Predrilmstad (434.8 metres), Ramai' (555.6 metres), 
Notodden (411 metres), Porsgrund (500 metres) and 
Rickert (448 metres).-10.20 a.m. (approx.), Chimes, 
followed by Divine Service. 7.45, Weather Forecast 
and News Bulletin. 8.0, Time Signal and Musical 
Programme. 9.30 (approx.), Weather Forecast, News 
Bulletin and Topical Talk. 10.30 (approx.), Dance 
Music, relayed from the Hotel Bristol, Oslo. 12.0 
Midnight (approx.), Close Down. 

PARIS (Ecole Supérieure), Call FPTT (4* metres); 
0.5 kW.-Programme relayed at intervals by the 
following stations: Bordeaux PTT (275 metres), 
Eiffel 'Bawer (2,650 metres), Grenoble (416 metres), 
Lille ri-r (264 metres), Limoges (286 metres), Lyons 
PTT (476 -metres), Marseilles (303 metres), Rennet 
(280 metres) and Toulouse PTT (260 metres).--8.0a.m., 
News Bulletin and Time Signal. 10.26 a.m., Inter-
national Time Signal and Weather Forecast. 1.30, 
Orchestral Concert, arranged by the Association 
Generale des Auditeurs de T.S.F.: Selection from 
La Belle au Bois Dormant (Tchaikovsky). 6.0, Le 
Radio-Journal de France. 8.30, Sports Results. 
9.0, Instrumental Concert, followed by Dance Music 
Programme, relayed from the Coliseum de Paris. 
12.0 Midnight (approx.), Close Down. 
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PARIS (Eiffel Tower), Call FL (2,850 metres); 5 kW.-
8.68 a.m., Time Signal on 82.5 metres. 10.26 a.m., 
Time Signal on 2,650 metres. 8.45, le Journal Parlé 
par T.S.F. Talks on Health, (Police Anecdotes, 
Race Notes, etc., by Dr. Pierre Vachet, Detective 
Ashelbé, and other regular contributors. 8.10, Weather 
Forecast. 8.80, Concert by Mario Cares and his 
Orchestra. 8.58, Time Signal on 32.5 metres. 11.28, 
Time Signal on 2,650 metres. 

PARIS (Radio L.L.) (870 and 80 metres); 1 kW.-
3.0, Orchestral Programme of Dance Music. 9.0, 
Gala Concert of Popular Russian and Tzigane Songs 
organised by La Compagnie de Radiodiffusion and 
conducted by M. le Général de Gorlenko. Chansons 
Tziganes by M. Appolon Lidine (Baritone) and Mme. 
Lydie Larina (Mezzo-Soprano). 

PARIS (Petit Parisien) (340.9 metres); 0.6 kW.-
8.45, Selections of Gramophone Music followed by 
Talk and Press Review. 9.0, Orchestral Selections. 
926, News Bulletin. 9.30, Half an Hour of Symphony 
Music conducted by Monsieur Estyle. 10.0, News 
Bulletin, followed by Orchestral Concert: ' Selections 
from the Ballet Music of " Véronique" (Massenet). 
11.0 (approx.), Close Down. 

PARIS (Radio-Paris), Call CFR (4750 metres); 
kW.-S.0 a.m., News Bulletin followed by Press 

Review. 12.0 Noon, Religious Talk followed by 
Concert of Sacred Music by a Choir, organised by " La 
Vie Catholique," News Bulletin. 12.48, Concert by 
the Albert Locatelli Orchestra. 4.30, Programme of 
Dance Music with News Bulletin in the Interval. 
7.45, Programme for Children organised by Le Theatre 
du Petit Monde. 8.16 (approx.), Agricultural Report 
followed by News Bulletin. 8.80, Concert with News 
Bulletin in the interval. 

PITTSBURGH. Call KDKA (82 and 27 metres); 25 
kW.-8.46, Time Signal. 4.0, Church Service. 7.0, 
Rory's Stroll Programme, relayed from WJZ, New 
York. 9.0, Time Signal followed by Dr. Sockman's 
Question Hour from WJZ. 10.0, Twilight Rêveries 
from WJZ. 11.0, Telechron Time Signal. 11.25, 
Baseball Scores. 11.80, Orchestral Concert by the 
KDKA Ensemble, relayed from the Palm Room of the 
William Penn Hotel. Time Signal at 12.0 Midnight 
(in the interval). LO a.m. (Monday), High Spots of 
Melody relayed from WJZ. 1.45 a.m., Programme by 
the Whittall Anglo-Persians from WJZ New York. 
Longine Time. 8.15 a.m., Baseball Scores, followed by 
Telechron Time Signal. 8.30 a.m. (approx.), Close 
Down. 

POSEN (844.8 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service relayed from a Polish Cathedral. 12.0 Noon, 
Agricultural Talk. 12.60, Bulletin of the Polish 
League of Youth. 5.0, Symphony Concert relayed from 
Warsaw. 0.80, Programme of Talks. 8.15, Military 
Music with interludes by Mlle. Irene Felicka (Soprano) 
and M. Adam Ftaczkowstri (Tenor). 10.0, Time Signal, 
News Bulletin, Weather Report and Sports Notes. 
10.20 (approx.), Variety Items, followed by Dance 
Music Pr.:rarnme. 11.80 (approx.), Close Down. 

PRAGUE (848.9 metres) ; 6 kW.-9.0 a.m. (approx.), 
Agricultural Report and Instrumental Music. 12.0 
Noon, Orchestral Concert. 1.5, Commerce Notes, 
followed by Announcements and Musical Programme. 
5.80, Programme for Workers. 6.0, German Trans-
mission. 7.0 (approx.), Musical Items. 10.0, Time 
Signal and News Bulletin, followed by Variety Pro-
gramme from Brünn. 11.0 (approx.), Close down. 

ROME, Call IRO (450 metres),• 3 kW.-10.16 
Opening Signal. 10.17 a.m., Concert of Vocal and 
Instrumental Sacred Music. 11.0 Mil. to 1.1.5 (approx.), 
Interval. 1.15 (approx.), Concert by the Station 
Trio. 5.0, Opening Signal. 5.2, Concert from the 
Studio. 6.0 to 6.80, Dance Music Pro..me relayed 
from the Casinetta, Rome. 8.20, Opening Signal. 
8.22, Programme of Talks. 8.80, Sports Notes and 
News Bulletin. 9.0, Instrumental Concert, including 
Bath's Concerto in E Major played by Giulio Bignami 
(Violinist), (a) Allegro, b) Adagio, (c) Allegro assai. 
1L5. Last News Bulletin. 11 16 (approx.), Clase 
Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.98 and 
31.4 metres); 30 kW.-4.1), Divine Service relayed 
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from the First Presbyterian Church in Schenectady, 
with a Sermon by the Rev. Robert W. Anthony, 
Pastor, 10.80, Concert by the Ballad Singers relayed 
from New York. 11.0, The Stetson Parade-American 
Legion Band, Boston, Mass. 12.0 Midnight, Recital 
by Hans Barth (Pianist) relayed from New York. 
lLES a.m. (Monday), Baseball Scores relayed from 
New York. 12.80 a.m., Capitol Theatre Programme 
relayed from New York. 2.0 am., Talk on the Govern-
ment of the United States by the Editor of The" United 
States Daily," relayed from Washington D.C. 2.15 
a.m., Atwater Kent Programme from New York. 
2.45 a.m., Correct Time. 2.47, Biblical Drama. 8.15 
a.m., Experimental Transmission of Television 
Signals on 379.5 metres. 8.80 a.m. (approx.), Close 
Down. 

STAMBOUL (1,200 metres) ' • 5 kW.-4.30, Orchestral 
Selections. 5.30, Market Prices of Cereals. 6.15, 
Turkish Music. 8,31) (approx.), Weather Forecast. 
8.40, Instrumental Concert. 10.0, News Bulletin by 
the Agence Anatolie. 10.80 (approx.), Close Down. 

sTrrrix (236 metres) 0-75 kW.-6.30 to 9.0 Lot. 
Instrumental and Vocal Music, relayed from Vorhatui. 
11.30 a.m. to 12.0 Midnight, Programme of Talks, 
Concerts and Dance Music, relayed at intervals from 
Volhaus. 

STUTTGART (379.7 metres) ; 4 kW.-1.1..15 a.m. 
(approx.), Morning Recital, followed by Open-air 
Concert, relayed from the Castle Square in Stuttgart, 
and Gramophone Record Selections. 2.0, Musical 
Programme for Children, relayed from Voxhaus, 
followed by Talks and Concert. 8.0, Time Signal and 
Sports Notes' followed by Dramatic and Musical 
Programme; News Bulletin. 

TOULOUSE (Radiophonie du Midi) (391 metres) ; 
3 kW.-12.80. Instrumental Concert. 1.0, Chimes. 
1.45, News Bulletins by the Papers," Le Télégramme," 
"l'Expresse" and " Le Midi Socialiste." 8.0, News 
Bulletins by " La Dépéche" and " Le Petit Parisien." 
8.80, instrumental Concert. 9.0, Concert, arranged by 
l'Association des Commerçants Radio-Electriciens, 
Toulouse: Selections from Pelléas et Mélisande 
(Debussy), (a) Interlude from Act I, (b) C'est au Bord 
de la Fontaine, (c) Interlude between Scenes 2 and 3 
of Act M ir  Vous ne eves pas, (e) Ah I ah I tout 
va bien, ( Interlude between Scenes 2 and 3 of 
Act III, (g 11 fait beau cette nuit, (h) Je le tient 
dens les mains, (i) Alt I je respire cofia, (j) Interluch 
from the Fourth Act, (k) Maintenant que le père, it: Une grande innocence, (m) Nous sommes venus, 
n) Quel est ce bruit / 10.16, North African News. 
.80 (approx.), Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 6 kW,-
Programme relayed by Innsbruck (294.1 metres), 
Klagenfurt (272.7 metres) and Lins (254.2 metres). 
Ito a.m., Concert by the Vienna Symphony Orchestra. 
4.0, Instrumental Concert, followed by Programme of 
Talks and Music. 8,5, " Der Grosse Name," Comedy 
in Three Acts by Victor Léon and Leo Feld, Music by 
Robert Stolz. 

VILNA (435 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service,relayed from a Church. 12.0 Noon, Programme 
relayed from Warsaw. 4.0, Programme relayed from 
Warsaw, followed by Talks, Concert and Dance Music. 
11.30 (approx.), Close Down. 

WARSAW (1,111 metres); 10 kW.-10.15 a.m., 
Divine Service, relayed from ,a Polish Cathedral. 
12.0 Noon, Time Signal, Fanfare from the Church of 
Notre Dame in Cracow, Aviation Report and Weather 
Forecast. 1.2.10 to 3.65, Interval. 3.55, Weather 
Forecast. 4.0, Three Agricultural Talks. 5.0, Concert 
by the Philharmonie de Varsovie. 8.30, Variety 
Selections. 7.60, Talk by Professor L. Kulczycki: 
The History of the Revolutionary Movements in 
Russia. 7,45, Ethnographical Talk by Professor St. 
Poniatowski. 8.1.5, Popular Concert by the Phil-
harmonic de Varsovie Soprano Solos by S. Pininska. 
10.0, Time Signal, Aviation Report and Weather 
Forecast. 10.5, News Bulletin, Police Information 
and Sports Notes. 10.80, Dance Music relayed from 
the Oaza Restaurant, Orchestra directed by W. 
Roszkowski and I. Karbowia.k. 11.80 (approx.), 
Close Down. 

ZAGREB (no metres); 0.35 kW.-8.80, Wireless 
Propaganda, followed by Musical Programme and 
News Bulletin. 

ZURICH (688 metres); 1 kW.-1L16 a.m., Concert of 
Orchestral Music by the Station Orchestra. 1.2.29, 
Weather Forecast. 12.80, Concert by the Station 
Quintet. 4.0, Orchestral Concert.. 7.80, Protestant 
Address. 8.0, Request Concert by the Station Orches-
tra; in the Interval, Recital of Songs and Arias by 
Hedy Menotti (Contralto). 10.0, Weather Forecast, 
News Bulletin. 10.15 (approx.), Close Down. 

4. 26 
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A Comparison of the Quality of 
Reproduction with Various Types 

of Loud Speaker. 

PART II. 
(Continued from page 33 of previous issue.) 

By N. W. McLACHLAN, D.Sc., M.I.E.E. 

r i HE next point for discussion is the effect of the 1  
high internal resistance. So far as coil-drive 
loud speakers are concerned, it is ideal provided 

a high resistance coil or a well-designed transformer of 
high primary inductance and small leakage inductance 
is used. The object to be attained is uniform current 
at all frequencies--this fashionable object may change 
one of these days! Since the coil 'impedance is rela-
tively negligible over the working band of audio fre-
quencies, the current is substantially constant. To 
point a comparison between triode and pentode Fig. 8 
has been added. The 
power triode of the order 
of 2,700 ohms resistance 
fails at the higher and at 
the lower frequencies 
(owing to its low internal 
resistance). 
So far as reed-drive 

loud speakers of 2,000 
ohms nominal resistance 
are concerned, it is doubt-
ful whether the pentode 
will be found an agreeable 
companion. In present-
day reed-drives using low 
resistance triodes, the cur-
rent gradually decreases 
as the frequency increases, 
owing to the increased re-
sistance and reactance of 
the winding. The decrease in current partially offsets 
the increase in response of the reed as its resonance 
frequency is approached. A valve of high internal 
resistance will clearly tend to make the current varia-
tion from low to high frequency much less than that 
with a valve of low internal resistance. Thus with the 
pentode the low and the middle frequencies will be 
reduced relative to the higher. frequencies, unless, of 

A 27 

course, the loud speaker is specifically designed to fit 
the valve. 
To illustrate this point concretely, some actua 

measurements on a reed-drive type of loud speaker have 
been given in Figs. 9 and ro. From Fig. 9 it will be 
seen that the effective resistance increases more rapidly 
than the frequency. This is due to the combined in-
fluence of hysteresis and eddy currents in the iron. 
The inductance falls with rise in frequency again owing 
to the eddy currents. Thus the top end of the curve of 
Fig. to droops slightly. The impedance of the loud 

speaker at any frequency 
is the vector sum of the 
resistance and reactance 
as shown in Fig. H. To 
get the total circuit im-
pedance of the power 
valve the internal valve 
resistance is added as 
shown in Fig. 12. Two 
cases have been cited (a) 
for a power triode, (b) for 
a pentode. Clearly the 
pentode increases the cir-
cuital impedance to a 
much greater extent than 
the triode. Thus as the 
frequency rises the current 
with the triode decreases 
more rapidly than with the 
pentode, owing to the 

higher internal resistance of the latter. The curves of 
Fig. 13 indicate roughly the current variations with a 
triode of 3,000 ohms and a pentode of 33,000 ohms used 
in conjunction with a reed-drive loud speaker of 2,000 
ohms nominal resistance. It is of interest to state 
that the amplification of the pentode at f = 3,000 — is 
40, an unusually large value for a power valve. 
The performance of two reed-drive loud speakers and 
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Fig. 8.—Diagram illustrating current through coil of loud 
speaker (1,000 turns) plotted against frequency. ['he 

curve extends to 8,01.0 cycles. 
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The Output Stage and the Pentode.— 
a coil-drive loud speaker have been tested on 2LO, 
5GB, and 5XX. The receiver, when used with a 
power triode, had a uniform frequency character-
istic, and the pentode in question was that re-
ported on in the last issue of this journal. The three 
instruments tested were as follows: (1) " Kone " ; (2) 
the author's cloth cone; (3) coil-drive with coil of 

Fig. 9.—Experimental curve showing effective resistance of reed-
drive loud speaker of 2,000 ohms nominal D.C. resistance. 

1,50o turns and a magnetic field of 9,300 lines per 
square cm. The latter instrument was used as a 
standard of comparison. The results can be divided 
broadly into two categories (a) Loudness; (b) Quality. 
Tests were conducted with a pentode on the grand 
organ, orchestra, and speech. The cloth cone was 
decidedly the loudest, because its impedance (2,000 
ohms nominal resistance) matched the valve most 
closely. The " Kone " came next, whilst the coil drive 
just lagged behind. Similar tests with an LS5A valve 
altered the order to coil-drive, cloth cone, " Kone." 

Quality tests with the pentode confirmed the preceding 
comments, and were disappointing with the " Kone " 
and the cloth cone. In both cases the music seemed to 
play round a certain quarter of the frequency register, 
and there was a lack of definition. Individual instruments 
did not stand out. Throughout the tests the reproduc-
tion from the coil-drive was up to its usual high stan-
dard. This must not be regarded as a criticism of 
either the reed-drive loud speakers or the valves. The 

' British specification 257,317. See Loud Speakers, p. 80, 
Fig. 46. 

punishment simply did not fit the crime, and that is all 
there is to it. Using an LS5A valve there was a distinct 
difference. Both speakers exhibited more bass, whilst 
the musical instruments assumes' their customary in-
dividuality. Moral! The loud speaker must fi the 
valve. 

Input Impedance an Important Factor. 

These experiments with reed-drive loud speakers can 
be viewed from another standpoint, namely, the effect 
of the pentode on preceding stages. Owing to the grid 
to anode capacity the pentode has what is commonly 
known as an " input impedance."2 The input imped-
ance is in parallel with the grid leak or transformer 
secondary, whichever coupling precedes the pentode. 
The grid to anode capacity includes that of the internal 
leads, also that in the valve holder and its leads. In 
our case the load in the anode circuit of the pen-
tode is an inductance in series with a resist-
ance, this being approximately representative of the 
loud speaker. The inductance causes the input 
impedance to be a negative resistance, which is in 
series with a condenser whose magnitude depends upon 
the degree of amplification exercised by the valve, 
and upon the grid to anode capacity. The negative 
resistance means that energy is being fed back from the 
pentode to previous stages. This, however, does not 
cause oscillation if precautions are taken. The con-

Fig. 10.—Experimental curve showing reactance of loud speaker 
of 2,000 ohms nominal D.C. resistance. Due to eddy currents in 
the iron the inductance decreases from 3.6 henries at 100 cycles 

to 2.2 henries at 3,000 cycles. 

D.C. RES STANCE 

1009 zooe [ sou() 
,.:ect.Es PER 5ECOND 

'See article in The Wirelese World, January 5th, 1927. 
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The Output Stage and the Pentode.— 
denser being across the grid and filament will attenuate 
the higher frequencies. The complete action due to 
combination of negative resistance and condenser is 
complex and varies with the frequency. 

REACTANCE 
=Ltd-

1 
1  

2200 

?=3,100 OHMS 

AT f-.100 cyci.Er ATf"..eoo CYCLES 

2,200 

40.000 

40,00n 

e=56,000 OHMS 

Fig. 11.—Loud speaker impedance is obtained by adding 
vectorially the resistance and reactance. The data apply to a 

reed drive. 

In the present case the valve capacity is unknown,' 
but some comparative tests throw light upon the point 
under consideration. Using a coil drive of 2,000 turns 

ting 0.5 or megohm in series with the grid and then 
adding the condenser. 
Thus in using loud speakers of high impedance_ 

this applies to a coil drive with 3,000 or 4,000 turns 
and valves of comparatively large capacity—the 
attenuation of the higher frequencies due to the input 
impedance of the pentode must not be overlooked. Of 
course if the pentode and its external connections have 
a capacity less than i it,ttF, the input impedance will 
be almost negligible for a coil of, say, 2,000 turns. 
To reduce the external capacity to a minimum an 
anti-capacity valve holder and careful wiring should be 
adopted. 

Moving Coil Windings. 
Generally speaking, it is policy to treat valves of high 

" m " value with caution. Just as input impedance 
prevents a gain of more than or .1 the " m " value 
being obtained with an S625 valve, it limits our ex-
ploiting the pentode to its full extent where high quality 
and preservation of the upper frequencies are the main 
desiderata. 

2200 3000 
t. 5. TRIODE 

feog 

2= CIRCUIT IMPEDANCE AT 
f=100 WITH TRIODE 

*570C OHMS 

40000 

40000 3000 

L. S. TRIODE 

Z=C1RCUIT IMPEDANCE AT 

f. 3000 , WITH TRIODE 

* 57000 OHMS 

22.00 

2200 33000 

PENTODE 

Z=CIRCUIT IMPEDANCE AT 
100 ,. WITH PENTODE 
*35000 OHMS 

40000 

40000 33000 
L.S. 

Z= CIRCUIT IMPEDANCE AT 
f=3000= WITH PENTODE 

*8300CT OHMS 

Fig. 12.—Circuit impedance at 100 and at 3,000 cycles with a triode of p=3,000 ohms and a pentode of p=3,000 ohms. Observe that 
the variation in impedance with the triode is 10/1, whilst with the pentode it is only 24/1. 

with a pentode of m=6o, p=33,000 ohms fitted in an 
ordinary valve holder, a condenser of 20 tide was con-
nected between grid and anode. There was a decided 
loss in the upper frequencies, and the pedal organ lost 
its upper partials. 4 Another test was made, using two 
pentodes in parallel, the wiring being rather extensive 
and adding capacity. Here again the upper frequencies 
were reduced appreciably.' 

Input Impedance and High Note Loss. 
Now in the above case the magnification due to the 

pentode would be from 15 to 20 at 4,000 cycles, 
whereas with a reed drive it would be between 40 and 
50, i.e., 2.5 times as great. Moreover, the grid to 
anode capacity would be 2.5 times as important, so that 
a capacity of =8 cm. would be of considerable 
importance, i.e., it would attenuate the higher fre-
quencies. In practice, however, with the " Kone " it 
was not found that the effect was as marked as these 
figures suggest. With both types of speaker the input 
impedance effect can be readily demonstrated by put-
- -- _ - 

I It is not, suggested that the valve under test had an unduly 
huge capacity. 

4 See article in The Wirelese World, Jan 5, 1927. 

b It is important to rote tint battery filters were used. 

Disconnection of the pentode screen filter resulted in blasting 

and bad quality due to L.F. reaction. 
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So far as coil-drives are concerned, there is no reason 
to limit the number of turns to L000 as one must do 
when using triodes in miler to retain the upper fre-
quencies (large coil reactance). The high p value of 
the pentode makes it permissible to increase both the 
resistance and the reactance of the coil. By using 
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CURVE P=PENTODE 1 FOR EQUAL GRID 

VOLT!. TO POWER 

CURVE 211100E VALVE IN EACH CASE 

RATIO OF CURRENTS 1 = 2.4 FOR PENTODE 

er,f=100//=.5000 I = to FOR TRIODE 

row 3000 
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Fig. 13.— niagram showing relative values of current in reed-
drive loud speaker using pentode and triode. Observe the much 

greater variation in current with the latter valve. 
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The Output Stage and the Pentode.-
48 S.W.G. enamelled wire the numbers of turns can be 
increased appreciably. With 3,000 turns (if they can 
be accommodated comfortably in the air gap) the coil 
reactance at 5,000 cycles would be approximately equal 
to the internal resistance of the pentode. Provided the 
input impedance were negligible, the reproduction would 
be kindred in quality to that obtained to-day with 
i,000 turn coils and LS5A valves, but the power out-

Diagrams showing the internal disposition of the electrodes in a 
typical pentode. A is the anode, B the auxiliary screened grid 
substantially at cathode potential. C the screened grid at same 

potential as +H.T. D the control grid. 

put for a given signal voltage on the grid would be 
nine times as great. For better quality it is advisable 
to limit the number bf turns to 2,000 or 2,500 6 since 
the coil current will then be fairly constant throughout 
the audio-frequency range. With a coil of 3,000 turns 
the permissible grid swing would be less than that for 
a coil of r,000 turns. This is due to the appreciable 
variation in anode voltage in the former case. More-
over, the anode voltage change must be kept within 
limits, so that only the linear portion of the pentode 
characteristics are employed. For example, in Fig. 4 
(see page 32 of previous issue) the characteristic 
becomes curved at a smaller value of grid bias the 
lower the anode voltage (see curve 4 where the anode 
voltage is 6o). Also the pentode magnification increases 
with the number of turns on the coil. Suppose the 
effective magnification were 30, the grid swing 5 volts 
and the H.T. 150 volts. Then since the change in 
anode volts= 5 x 30 the positive anode swing would be 
from 150 to 300 volts, and the negative swing from 
150 volts to o volts. A swing of this magnitude would 
probably introduce distortion, whilst a greater swing 
would be inadmissable because the anode voltage 

- cannot be reduced below zero. In order to determine 
the permissible swing with 3,000 turns, it would be 
essential to take a further ,series of characteristics for 
anode voltages well above and well below 150 volts 
and plot a valve-coil impedance diagram. At any rate, 
although 3,000 turns enhances the sensitivity enor-
mously, the maximum possible output is limited, and 

A valve resistance of 33,000 ohms is assumed. With a 
lower valve resistance the number of turns would have to be 
reduced accordingly. 

the permissible grid swing decreases with increase in 
the number of turns. Moreover, apart from coil and 
input 0 impedance, there is an output limit due to the 
valve characteristic, i.e., when the non-linear portions 
are reached. This limit is also present with triodes, but 
can be raised for both classes of valve by augmenting 
the H.T. At the moment the H.T. limit for the pen-
tode is 150 volts. As this is likely to be raised it would 
be premature to compare the maximum permissible 
output for triode and pentode (unlimited signal 
voltage). 
As the reader may still be wondering how these 

large output currents are obtained with a valve of high 
internal resistance, a few additional remarks on the sub-
ject may be of interest. From Fig. 14 we see that the 
anode current for any given value of grid bias and H.T. 
is much greater than the corresponding current for a 
triode of similar internal resistance and amplification 
factor. This is purely a physical effect due to the 
design of the pentode. Moreover, since the triode and 
pentode are different in design and in their physical 
properties and behaviour, we must scrap our old ideas 
about high magnification factor and high internal 
resistance being incompatible for power purposes. 

(To be concluded.) 

Fig. 14.—Grid volts-anode current curves or "conductance" 
curves of a two-volt pentode (P.M.22). The dotted curve (4) 
represents the characteristic when the anode voltage Is higher 

than the screened grid voltage. 

CURVE I 1;1 150. Ç,= iso 

gavt2 =i,-IZO. Ç,=150 
CURVE 60. V8 150 

' The input impedance depends, of course, on the character 
of the apparatus preceding the pentode. The above data relate 
to an average case. By alteration in design the effect could 
have been reduced considerably. 

A 30 



JLLY 18th, 1928. U F®11@oe 
Wonild 8z 

Remote Control for Detector.L.F. Sets. By "RADIOPHARE." 

ALTHOUGH several devices for controlling both fiers receive full L.T. voltage, while the pressure across 
filament switching and volume have been des- the detector filament depends on the resistance values of 
cribed from time to time in this journal, it is Ri, R., relay winding, and extension leads, all of which 

a fact that the more attractive schemes are not appli- are connected in series. 
cable to sets without H.F. amplification. Now the We now come to the question of volume ad-
detector-L.F. combination, generally without reaction, justment, and to understand this it is necessary 
is deservedly a favourite with those whose main interest to know how the detector valve receives its 
lies in reception of the local station, with good quality, negative bias. In this case we use the voltage drop 
and it is just this type of listener who most appreciates across the total resistance in the negative filament lead 
facilities for controlling the receiver from his chair, of the valve; as already stated, its rating must be about 
whether the instrument be installed at a distant point two volts less than that of the others, and so this voltage 
or even in a corner of his sitting-room. is available for bias purposes. As it may be slightly 

in excess of the requirements of the ordinary " R.C." 
For Anode Rectification Only. valve which is recommended, arrangements are made 

The arrangement here put forward can be applied to to " back off" the surplus by applying a small posi-
any circuit with anode bend detection; the rectifier must tive voltage through a potentiometer. However, this 
have a resistance in its anode circuit, or otherwise dis- refinement is necessary only when the set is working 
tortion will be produced, but the coupling between the at something approaching the limit of its range, and 
second and third valve (if 
there are more than two) 
may be of any desired type. 
To avoid complications, it 

is practically essential that 
the detector valve should 
have a filament rating 
lower by about two volts 
than the L.F. amplifiers. 
Although the schematic 

diagram may appear to be 
complicated, the working 
of the device is not difficult 
to understand. It will be 
seen that the filament cir-
cuit of the two L.F. valves 
remains " open " until tbe 
relay contacts are closed; 
the windings of this relay 
are in series with detector 
filament, rheostat R„ re-
mote control rheostat R., 
and the L.T. battery. When 
this circuit is completely 
broken at R. the filaments 
of all valves are extin-
guished, but when it is 
' made," both L.F. ampli-
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Front a whisper to full volume: a circuit allowing of filament switching and intensity control 
from a distant point. 
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Armchair Wireless.— 
the lead shown as being joined to the slider may some-
times be connected to L.T. negative. 

If the resistance of the remote rheostat R2 is increased, 
volume will be reduced, both by virtue of the fact that 
the voltage drop across it (and consequently the detec-
tor negative grid bias) is increased over and above that 
required for most sensitive detection, and also because 
the internal A.C. resistance of the valve is increased, 
due to dimming of its filament. 
When making initial adjustments, it will be conve-

nient to set R2 at minimum resistance, and then, with 
the help of a voltmeter connected across the detector 
valve filament terminals, to fix its L.T. voltage at the 
full rated value •by adjusting R,. Finally, the potentio-
meter slider should be moved to the position giving 
loudest signals—generally quite near the negative end of 
its winding. 
The volume control must not be expected to deal 

with altogether excessive signal voltages from the aerial; 
where such conditions exist it is necessary to reduce the 

input (by detuning or otherwise) to a reasonable level 
before putting it into operation. 

In other words, the alteration of sensitivity, while 
sufficient to vary signal strength (in a detector-L.F. set 
as shown in the diagram) between the limits of full out-
put from a super-power valve and an unintelligible 
whisper, is insufficient when, say, an H.F. voltage of 5 
or 6 volts is developed across the grid-filament circuit. 
It is recommended that the input from the aerial should 
be so adjusted that volume on average modulation is 
slightly excessive when the distant control rheostat is 
" all out." 
Although the control of volume is continuous, it is not 

in direct proportion to the setting of the rheostat dial; as 
it is rotated from zero there is at first little change in 
intensity, as the emission of the modern valve filament is 
generally so liberal that there is no appreciable reduction 
in amplification until its heating current falls off very 
considerably. As the resistance is further increased, 
however, a point is reached where both decreased 
emission and increased negative bias come into play. 

USEFUL DATA CHARTS. (NO. H.) 
Inductance, Capacity, and Frequency: Short.wave Band. 

The wavelength to which a tuned system comprising the Condenser all in roicH will be required, and that at 
à coil and a condenser responds is given as follows: 7.5 megacycles the capacity must be reduced to 
microhenries x micro-microfarads = metres2 x 0.281. o•000045µF. 
This is of the form ax b= o-281 x c2, so that three equal 
logarithmic scales are required. The middle scale is Short Wave Tuning Ranges. 

This is as much as we should attempt to cover at this 
fixed by cutting off a length extending from io to ioo oint, and it is preferable to decrease the range of the metres, which is generally recognised as comprising the point, 

region. The capacity range required is condenser as the frequency gets higher, as stated above. 
about 7 to ioo micro-microfarads, and so the right-hand A short table of a suggested series of convenient ranges 
scale is fixed. It now remains to put the left-hand scale is given, and it should be pointed out here that the ranges 

mentioned are covered in rather less than the swing of 
in position. A line is drawn joining 4oFµF to 30 metres: 
then microhenries x 40=0.281 x 302, which gives 6.32 the dial so as to give a certain amount of overlap at the 
microhenries as the point where the line should intersect ends. 
the left-hand scale. Range in Megacycles. 

5'0- 7'5 
The L/C Ratio. • 7.5-10.o 

In considering the values. of inductance and capacity I0•0-I2•0 

to be adopted in short-wave receiving circuits, we must 
be sure that our choice leads to a really efficient circuit 13.5-15-o 
since we are limited in the use of H.F. amplification. For 15.o-16-o 
the grid input circuit the use of large L and small C will 
increase signal strength provided that a loosely-coupled 
aerial is used and that the detector does not load the 
circuit unduly. If these two conditions are not fulfilled 
then better results will be obtained by designing the cir-
cuit to give the greatest output under a definite load. 
When working above, say, 5 megacycles, it is de-

sirable that the variable part of C should be fairly small 
and become smaller as the frequency is increased, since 
the band traversed by the condenser becomes greater as 
the frequency increases. 

It is convenient to use a variable condenser of maxi-
mum capacity o•000075µ.F with a parallel fixed con-
denser so as to bring the total maximum capacity of the 
circuit up to o•000xµF; this will give, in conjunction with 
a suitable coil, a tuning range of approximately 5 to 7.5 
megacycles. The abac shows that at 5 megacycles with 

Range in Metres. 
60-40 
4o-3o 
3o-25 
25-222 

22'2-20 

20-18'75 

If the maximum value of the variable condenser is 
decreased as the frequency is increased, it will result in 
a shortened range as desired, since its ratio to the fixed 
capacity is decreased. There are several methods of 
achieving this end, one being to use two similar variable 
condensers in tandem, connecting them first in parallel, 
then singly, and finally in series. The calculation of the 
effective value of two condensers in series can be avoided 
by the use of an abac which will appear later in this 
series. 
Another method is to put a fixed condenser of 

suitable value in series with the variable part. It 
should be borne in mind that the addition of a fixed 
condenser will alter the law of the tuning scale, and 
if it was originally " straight-line wavelength" it will 
approximate to " straight-line capacity" with the series 
condenser. 
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Making the Most of Summer. 
The " cussedness" of British weather has 

taught us to partake thankfully and plentifully 
of anything which resembles sunshine; thus the 
majority of wireless clubs are new holding their 
meetings in the opewair. One of the most 
exciting and instructive games ever invented— 
the D.E. hunt with portable receivers—Is now 
being played in various parts of the country, 
and among the societies which have already 
carried out field days of this kind are the 
holders Green and Hendon Radio Society (in 
collaboration with other London societies), 
Southend and District Radio Society. North 
Middlesex Radio Society, Slade Radio (Birming-
ham), Bradford and District Radio Society, and 
the Sheffield and District Wireless Society. 

ON THE SCENT. One of the parties 
wLich took part in the recent concealed 
transmitter hunt organised by the Sheffield 

Wireless Society. 

Wireless Coll? 
The D.P. hunt contains all the elements of 

competition present in other games with many 
peculiar qualities possessed by no other pastime. 
The boundaries of play are only limited by the 
travelling capacity of the players, and if time 
did not enter into the question, the whole of 
the United Kingdom could be brought into the 
game. A number of hidden transmitters scat-
tered up and down the country could be tracked 
in turn, and the game would then develop into 
a sort of wireless golf, the players representing 
different radio societies in competition. And 
even if time does not permit of play on such 
a large scale, there seems to be no reason 
why several transmitters could not be used on 
one field day, especially if each tracking party 
is provided with a car. 

0000 
Tracking a Moving Transmitter. 
Whether the game would benefit by the Intro-

duction of complications is a moot ques-
tion. Tracking a mobile transmitter in the 
manner attempted by the Golders Green and 
Ilendon Society on Sunday last (July 15th) 
may involve many exciting situations, nut 
there remains the danger that the hunt for a 
moving object may develop into a simple chase 
at speeds considerably above the legal limit. 

0000 
Concealed Transmitter in Peak District. 
Members of the Sheffield and District Wire-

less Society recently spent an exciting day in 
tracking a concealed transmitter in the Peak 
district. Four parties, each provided with a 
portable receiver and frame aerial. proceeded 

four points of the compass relative to the 
concealed transmitter, each being unaware. of 

course, of the locality of the other three 
parties. The transmitter worked on a wave-
length of 200 metres, and started transtnissions 
at li a.m., working with intervals of live 
minutes till 11.25. Transmission was resumed 
at 12.15 p.m., the same signals being trans-
mitted in the saute sequence until 12.40 p.m. 
The concluding transmission was begun at 2 
pan, the same schedule being observed. 
The winning party under the direction of Mr. 

Raynor bad instructions to proceed to Moscar 
Lodge, a wild moorland spot, situated approefi• 
!palely eight miles north of the transmitter. 
Their receiver was a two-valve Hartley with a 
split aerial wound round the frame. At 
Moscar Lodge signals were faint but lear, and 
a complete cut-out was obtained with the 
frame at minimum. Bearings having been 
plotted and a lbw drawn on the map. the party 
proceeded to the village of Windmill. here 
signals were very much stronger and the bear-
ing so definite that a line was quickly plotted 
on the map, and the party rushed off to 
Fieilow, a village a few miles east where a 
further set of signals came in strongly. 

0000 
Caught in the Act. 
During the lunch interval it was discovered 

that the three lines drawn did not give a true 
intersection but formed a small triangle roughly 
half a mile square. The party, therefore, pro-
ceeded to a point in the centre of this triangle 
and itere. during the final transmission, signals 
were deafening and difficulty was experienced 
in detecting the exact minimum position of the 
frame. In a few minutes the transmitting 
party was caught in the act of sending out the 
last series tif signals from an oui farmyard 
concealed behind a coppice. At the conclusion 
of the tratiSmission all parties proceeded to 
" Woodville," Hope, the home of Mr. Jake-
man. Here. during refreshments, the adven-
tures of each of the parties were discussed. 
No other party succeeded in locating the trans-
mitter. One party showed a better set of bear-
ings on their map than the winning party. but 
transmissions ended before they could again 
cheek and reach the point of transmission. 
Another party could not get down to the wave-
length of the transmitter owing, it was dis-
covered, to the capacity effect of a hand of 
American cloth used to simplify handling the 
receiver. 

 _ ee 
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The transmitter was a loose-coupled Hartley 
single valve at 500 volts 80 milliffirips, i.e., 15 
watts with a 0.3 amp radiation. The aerial 
was 20 feet high, and the counterpoise consisted 
of a single wire 4 feet above the ground. 

lion. secretary, Mr. T. A. W. Blower, Cannon-
fields, Ilathersage. Sheffield. 

3 000 

" Hare and Hounds" in North Middlesex. 
A radio " liare and hounds " scheme carried 

out by the North Middlesex Radio Society on 
June 23rd was a great success. The " hare "— 
a hidden transmitter—employed the familiar 
loose-coupled Hartley circuit working on a 
wavelength of 190 metres. An LS5 valve mint 
18 volts on the plate took 18.5 milli:ma's and 
an aerial current of .2 amps was obtained. In 
the circumstances a somewhat impromptu 
aerial was used. This and the counterpoise 
each consisted of 75ft. single wire. 
At 3.15 p.m. three parties of " 1101.1111,1ti " set 

oil with maps to prearranged spots, and took 
their first bearings at 3.20 p.m. The portable 
receivers were all 2-valve sets (Hartley cir-
cuits), two of them with built-in frame aerials. 
The winning party located the transtnitter after 
the sixth transmission at S p.m., the leader of 
this party being Mr. Tageut. Tite hidden trans-
'tinter was located in a field behind an inn in 
fi very inaccessible spot. A further transmis-
simi brought the second party to the spot, and 
at the conclusion of the proceedings the third 
party was found only a few hundred yards dis-
tant from the " hare." 
From the experience gained several important 

points were elicited. These could be summar-
ised as follows 

1. Use a frame built in the portable receiver. 
2. l'se a compass. 
3. Avoid telegraph wires or masses of metal 

such as the chassis of a car. 
4. Where possible, take bearings near cross-

roads. 
5. Don't mistake the chirping of birds for the 

transmitter! 
The transmitter was in the charge of Mr. 

L. C. Holton (251), assisted by Messrs. Chapple, 
Kirlew, and Crowell. 
Hon. secretary. Mr. E. It. Laister, " End' 

culte," Station Road, N.21. 
0000 

Short Waves and the Moon. 
At the meeting to-morrow (Thursday) of 

Slade Radio, Birniingham, Mr. Derek Shannon 
will read a paper on the effect of the moon 
on short-wave reception. 
Hon. secretary, Mr. II. Clews, 52. St. Thomas 

Road, Erdington, Bir ... i l tgliain. 

THE END OF A PERFECT DAY. Members of the Sheffield Wireless Society photo— 
graphed at the conclusion of the recent transmitter hunt, in which only one party was 
successful. On the left Is the transmitter—a loose—coupled single—valve Hartley. l'he 

portable used by the winning party can also be seen. 
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By Our Special Correspondent. 

Closing Down the Relays.—A Plea for "Maniacs."—School Wireless: The Carnegie Report. 
The Promenade Concerts. 

The Relay Stations. 
Speculation has been busy recently re-

garding the future of the relay stations. 
There can be little doubt that the 
autumn and winter will see some surpris-
ing changes in programme distribution, 
as a prelude to the regional scheme. I 
hear that it is very unlikely that the Cor-
poration will wait until the completion 
of the regional stations before reducing 
the number of stations now in operation. 
Savoy Hill is already making plans for 

the distribution of the staff of one relay 
station which will certainly have finished 
its existence before the end of the year. 

0000 

The Ideal: Studios Everywhere. 
All the present relays will cease to 

function as wireless stations with the 
introduction of the regional scheme. In 
most cases, however, the, studio will be 
retained and there is a probability that 
new studios will be erected in towns 
which have never boasted a broadcasting 
station, either main or relay. 
The ideal would be for each city to 

have its broadcast studio connected to 
the nearest exchange point. There would 
then be no complaints that Glasgow 
had an unfair advantage over Edinburgh 
or that Blackpool could shout its charms 
more easily than Brighton. 

ci000 
A Plea for the "Maniacs." 

If the B.B.C. refuses, in spite of the 
lifting of the ban on controversy, to 
place the microphone at the disposal of 
vegetarians, spiritualists, anti-vaceina-
tionists, anti-vivisectionists, and other 
ardent propagandists, care should be 
taken to avoid hurting their suscepti-
bilities. If they could "answer hack " 
it would be a different matter, but the 
microphone is banned to them. 
Yet the Corporation's official organ, 

commenting on a cookery talk on July 
11th, says : "Most of us have known, 
and suffered from, the diet maniacs— 
vegetarians, fruitarians, enthusiasts for 
vegetable marrows and nut cutlets and 
artificial simulations of meat . 
"Maniac" is sometimes a useful word, 
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but its use in the passage referred to 
has given offence to the vegetarian com-
munity. I think that the least Savoy 
Hill can do now is to allow them a talk 
in self-defence. 

CC 

School Wireless Investigated. 
There are now two distinct spheres of 

educational broadcasting, one of which 

FUTURE FEATURES. 
London and Daventry. 

JULY 22».—Bach Cantata relayed 
. from St. Ann's Church, Man-

chester. 
JULY 23RD.—An All-Welsh Concert 

relayed from the New Theatre, 
Cardiff. 

JULY 25TH.—" Improvisations in 
June," by Max Mohr. 

Daventry Experimental (5GB). 
JULY 23RD.—A Norman O'Neill 

Concert. 
JULY 24rn.—" Improvisai ions in 

June," by Max Mohr. 
JULY 27zit.—Surprise Feature. 

Cardiff. 
JULY 27TH.—" Superstition," a play 

in one act by Martin Lane. 
Manchester. 

JULY 24TH.—" Marjory," a comedy 
with music in three acts. 

JULY 26ni.—" Peter Calling," a 
wireless mystery in three scenes 
by West Thorpe. 

Newcastle. 
JULY 24TH.—Concert by the Muni-

cipal Orchestra direeted by 
Frank Gomez. 

Aberdeen. 
Jinx 25TH—Scottish Conceit. 

comes in for a good deal more criticism 
than the other. Most of the brickbats 
are aimed at the "adult" education 
schemes of the B.B.C., but there is little 
evidence of any pronounced antagonism 
to the efforts which are being made to 
extend broadcast lessons in schools. 

If encouragement were needed in this 
direction, Savoy Hill can take its fill 
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from the pages (there are 124 of them) 
in a report on "Educational Broadcast-
ing" published by the Carnegie United 
Kingdom Trustees. The report deals 
with a special investigation carried out 
in schools of the county of Kent during 
1927, and—a point of paramount import-
ance—gives the opinions of teachers them-
selves on the value tu broadcast lessons. 

o 000 
The Teachers' Verdict. - 

School teachers are nearly unanimous 
(I judge by the report) as to the benefits 
which broadcasting can confer under 
favourable conditions. Their opinions, 
canvassed by a diligentlyprepared set of 
questionaires upon each individual course, 
may be summarised as follows :—The 
broadcast lessons in 1927 (a) imparted a 
knowledge of facts • (b) stimulated in-
terest in ways which could be definitely 
observed; (c) created impressions as dur-
able as those produced by their ordinary 
lessons; (d) did not encourage inatten-
tion; (e) were particularly stimulating to 
clever children; (f) supplied views and 
information which the teachers could not 
have supplied, and (g) gave them fresh 
ideas for lessons. 

- D 

Another Report Wanted. 
An additional blessing seems to have 

been the added interest which many 
parents have displayed in their children's 
lessons. In some cases Dad has been 
able to listen to the same lesson that 
Tommy has heard while in. school, and 
poor Tommy has come home to an un- • 
expected parental catechism. 
I should like to hear what Tommy 

thinks about it. When shall we have 
the children's report? 

OCZD 

.The "Prom" Season. 
All music lovers will welcome the ex 

tension of the B.B.C. Promenade Concert 
season to eight weeks this year as com-
pared with six weeks in 1927. The seasox 
will open at the Queen's Hall on Satur• 
day, August 11th, under the conductor-
ship of Sir Henry Wood. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, "The Wireless World." Dorset Rouse, Tudor Street. R.C.4, end must be accompanied by the writer's name and address. 

MOVING-COIL REPRODUCTION. 

have read with great interest the letters recently 
published on moving-coil reproduction, especially the letter of 

Mr. L. C. Hill. 
There seems to be a great difference of opinion as to whether 

a moving-coil speaker will operate from a single output valve 
of the 256 type. 

Perhaps my experience will be of assistance to your readers. 
Following The Wireless World design—it is essential to employ 
the large pot—for those using a 6- or 8-volt accumulator, a 
high-resistance winding can be easily accommodated in the 
narrow gap (5/64). I wound 1,400 turns of 47 wire. This 
gives excellent results, and seems invariably better than match-
ing the low-resistance coil and transformer. 
With regard to the set. For those who can receive intelligible 

speech on a crystal, they will find that a three-valve set 
(bottom bend detector, no reaction, resistance and transformer 
coupled, with 256 output valve) will give ample volume for 
an average sized room. It is essential to use 160 volts on the 
last valve, as below this voltage "chattering" is experi-
enced. In this respect one cannot do better than follow Mr. 
Hill's suggestions. The above combination will give results 
xhich, I think, would satisfy the most critical listener. 
Malvern. F. W. SANTLER. 
July 4th, 1928. 

ALTERNATIVE PROGRAMMES. 
Sir,—The pronouncement by the Postmaster-General that he 

has no idea of the final details of the Regional Scheme gives 
opportunity for suggestions. 
The British broadcasting station having the greatest range, 

suffering ene least interference, and listened to by the largest 
number is very easily 5XX, the long-wave Daventry station. 
That this station should broadcast almost precisely the same 
programme as 2LO, over the area where this latter is effective, 
is highly ridiculous, as it should very obviously supply the 
alternative, and any different programme for the Midlands, 
even though it be the same as for London, could come from 
, the " alternative" station, 5GB, which ought to be effective 
in satisfying even Continental listeners if their requirements 
are to be considered. As it is, 5XX is not of much use to 
Northern listeners, as their own stations mostly give out 
I ondon programmes, and such items as they would conceivably 
like more, than others (as, e.g., the local news from London) 
Daventry does not supply. No doubt a plea for the crystal 
riser will be brought forth in excuse, but many crystal users 
are able to obtain both 2L0 and 5XX, and, in any case, pro. 
hind the, crystal user can get one station, surely the man with 

sufficient enthusiasm to get or make a valve set (British 
valves can now be got from 3s. 6d. tip) deserves some extra 
consideration. 

Give, therefore, a distinctive programme (with an Empire 
flavour if you like) to 5XX, and since only one long wave-
length is available for the British Isles, erect a precisely 

'similar station in Scotland for that area, giving precisely the 
same programme as 5XX on exactly the same frequency. Lest 
a howl on the subject of heterodyning go up, let us point 
out that such synchronising has been tried in America with 
most excellent results, and to do this here might avoid the 
expense of aerial shorter wave stations as alternatives. 
Manchester. EX-LONDONER. 

'GIFT HORSES." 
Sir,—Reading through the copies of The Wireless World 

that have accumulated during a sojourn in the St. John's 
Hospital, Lewisham, the above-headed topic has appealed to 
me, as I have experienced disappointment at the inefficiency 
of the wireless installation: 
As inscribed on the headphone bands, the Doily News in 

1925 installed the apparatus. It was tuned in permanently to 
2LO. The trouble, in my ward, was due to faulty 'phone 
leads, and, in some cases, in the telephones. In one or two 
cases, by the aid of a penknife, I was able to effect temporary 
repairs. 

If something can be done to bring these faulty installations 
up to the mark again I can assure you that the sick people 
in hospitals will be very grateful. 
One needs to be bedridden to appreciate broadcasting to the 

full. F. JAMES. 
Ca tford , S. E.6. 
June 12th, 1928. 

A STRAIGHT-LINE INTERVALVE COUPLING. 

Sir,—I have read with interest the letters of Messrs. 
Sowerby and Turner on the moot question of rectification, and 
find myself in agreement with the former gentleman. The all-
important factor in all these questions (and one that is almost 
invariably overlooked) is the time-constant and its effect on 
grid saturation. The less of this the better chance we have 
of realising our ideal, viz., faithful reproduction. The one 
great barrier to this realisation is the non-inductive grid leak, 
which, as everyone knows, is a fruitful source of saturation 
both in the high- and the low-frequency aide of a 'receiving 
circuit. The diminution of the time-constant caused by work-
ing the detector valve off its bottom bend is a factor by the 
side of which all others pale into insignificance. It is mainly 
for this reason that people endowed by nature with ultra. 
sensitive ears, prefer anode to grid rectification. From the 
standpoint of efficiency in dealing with weak signalé anode 
rectification needs only to be backed by efficient high-frequency 
amplification to hold its own with any leaky grid arrangement. 
The latter method is only of service in cases where it is desired 
to secure the maximum of efficiency from a " detector-Reinartz " 
circuit which depends on reaction for the amplification of weak 
signals. But to quality seekers anode bend is a sine qua non 
unless diode rectification is tried. The latter method is in 
reality a somewhat, "hair-splitting " proposition, as the tym-
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panic membrane of the human ear is asymmetrically loaded, 
and, therefore, does not possess a straig characteristic. 

But. the matter does not end here. However perfect your 
rectifier, it à equally important to reduce the time-constant 
to a negligible factor in the audio-frequency amplifier. So far 
the only serious attempt at solving this problem has been 
made by Professor Donle. He substituted chokes for grid 
leaks. This was a step in the right direction, but when it 
was discovered that a serious low-note loss resulted unless the 
chokes were made so large that self-capacity was introduced, 
people reverted to the old grid leak. It is the same with 
transformer coupling. Either you get too much capacity, or 
else you lose your low tones. A transformer in the last stage 
preceded by some form of resistance-condenser coupling is an 
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excellent thing, but saturation is very marked in loud passages. 
If the push-pull system is used, we obtain really splendid 
results provided the overall amplification is kept «down to a 
datum point. Beyond that point a middle hump develops which 
destroys all the advantages claimed for the system. The 
problem of problems is how to preserve a uniform amplifica. 
tion of ill audio-frequencies with a really good soaring effici-
ency curve and free from saturation trouble. Is there no form 
of coupling that solves the problem? Experiments I am now 
carrying out show considerable promise of success, and I have 
already applied for provisional protection for a new coupler 
which, for the reasons above enumerated and explained, marks 
a distinct advance on all previous systems. 
Hampstead, N.W.6. NOEL BONAVIA-HUNT, M.A. 

MAINS CONNECTED RECEIVING SETS. 

New I.E.E. Regulations. 
The following new sections 
mains have now been added 

concerning the use of radio apparatus connected to the supply 
to the Regulations governing the eléctrical equipment of buildings. 

129. Proteotion of Live Parte.—All parts (including the ter-
minals and connections of batteries) which are alive or are 
intended to become alive from the supply mains shall be so 
guarded as to prevent accidental contact with such parts under 
normal conditions of use. 

190. Construction of Cases. 
(A) Where the apparatus is enclosed, the containing case 

shall be substantially constructed and shall be of (a) 
metal or non-ignitable material, (b) mahogany, teak, 
oak (English) or walnut, or (c) other material if a 
non-ignitable and non-hygroscopic lining is used. All 
holes for the passage of cables shall be so made as to 
avoid abrasion of the cables. 

(B) Any containing case made of conducting material shall 
be earthed in accordance with Regulations 101 and 
102, and shall be provided with a suitable terminal 
for that purpose. 

(C) The apparatus shall be so proportioned and installed 
that under normal working conditions no part of it 
can rise to such a local temperature as will impair its 
durability, and that the general temperature of the air 
inside the main containing case does not exceed 1200 F. 

131. Protection against Exams Current.—The apparatus shall 
be adequately protected by fuses on both poles of the circuit 
supplying it. Thé size of such fuses shall be based on the 
normal working current of the apparatus, provided that where 
the working current is less than 2 amperes no fuse smaller than 
No. 25 S.W.G. lead-tin alloy need be used. 

132. External Cable Connections to Radio Apparatus.—Where 
the conductor of any cable connected to a radio apparatus is 
in direct connection with the supply mains, such cable shall 
be of one of the types specified in Regulations 76 to 81 and 
shall be installed in accordance with Regulation 87. 

133. Isolation from Supply Mains. 
(A) Earthing Lead.—There shall be no connection, except 

through a condenser, between any conductor directly 
connected to the supply mains and the earthing lead 
of the radio apparatus which is connected to the earth 
plate, waterpipe or other earthing system. The above 
condenser should preferably be incorporated in the 
radio apparatus or should be placed as close as possible 
to it. 

(B) Aericd.—Where radio apparatus is connected to direct-
current supply mains the aerial shall only be connected 
to the apparatus through a double-wound high-fre-
quency coupling transformer adequately insulated for 
a test pressure of 600 volts, or through a condenser 
inserted in series with the aerial circuit and imme-
diately adjacent to the aerial terminal. The above 
transformer or condenser should preferably be incor-
porated in the apparatus or should be placed as close 
as possible to it. 
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Where radio apparatus is connected to alternating. 
current supply mains without the use of a double. 
wound " mains " transformer, the aerial shall be con-
nected as described above, but the condenser referred 
to shall have a capacity not greater than 0.001 micro-
f arad. 
For either direct-current or alternating-current 

supply, the insulation-resistance test specified in 
Regulation 136 A she be applied to the high-
frequency coupling transformer or to the condenser, 
whichever be employed. 

(C) Head Telephonee and Loud Speakere.—These shall be 
connected to the radio apparatus either through a 
double-wound transformer or, alternatively, through 
a circuit which includes a condenser in series with 
each of the outgoing conductors. 

NoTz.—The field circuit of a moving-coil loud speaker having 
a separately excited Reid system may be independently con-
nected to the supply mains in accordance with the Regulations . 
which are applicable. 

134. Condensers.—The condensers referred to in clauses (A), 
(B) and (C) of Regulation 133 above shall conform in all 
respects to British Standard Specification No. 271-1926 and 
shall be of either the mica-dielectric or the paper-dielectric 
type mentioned in that Specification for use in circuits in 
which the pressure does not exceed 300 volts (600 volts direct-
current test pressure). 

135. " Mains" Transformers.—Every "mains" transformer 
shall have its core earthed, and shall be of the double-wound 
type in which the winding that is in direct connection with 
the supply mains is effectively separated from all other wind-
ings either by an earthed metallic screen or by adequate 
insulation capable of withstanding a test pressure of 1,000 
volts (alternating current). The insulation resistance between 
the above winding and all other windine, when measured after 
the above pressure test, shall be not less than 20 megohms when 
tested with a pressure of 500 volts (direct current) or twice the 
supply pressure, whichever be the greater. 

138. Insulation Resistance. 
(A) The terminals or points at which the aerial, earth, and 

telephone or loud speaker connections are made to the 
radio apparatus, or to the transformers or condensers 
referred to in Regulation 133 where these are external 
to the apparatus, shall have an insulation resistance 
from the "mains " input terminals of the apparatus 
of not less than 2 megohms when tested with a pressure 
of 500 volts (direct current) or twice the supply 
pressure, whichever be the greater. 

(13) Every battery connected to the radio apparatus and 
intended to be in metallic connection with the supply 
mains shall be adequately insulated so as to have an 
insulated resistance from earth of not less than 2 
megohms, when tested as specified in (A) above. 
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" The Wireless. World" Supplies a Free Service of Technical Information. 
The Service is • subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interests of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 

Milliamps on an Ammeter. 

Is it possible tu convert my moving coil 
ammeter to read milliamperes by the 
insertion of resistances in series, or if 
this is not practicable, by any other 
means? T. C. 

You are in error in supposing that an 
ammeter can be modified to read currents 
in the order of milliamperes by inserting 
series resistance. In any case, without  
full particulars of your instrument it is 
not possible to give any definite advice, 
but in all probabiliry its sensitivity may 
be increased by either removing the exist-
ing shunt resistance entirely, or if neces-
sary, by replacing it by one of a higher 
value. You could experiment on these 
lines. 

0000 

Not According to Plan. 
I have added a separate rheostat for the 

Hi'. amplifier of my receiver with 
the idea of using it as a volume 
control. Unfortunately, ho wet, er, 
this does not work as it should, but 
in exact opposition to the manner I 
had expected. On putting in circuit 
a few ohms of resistance signals be-
come louder instead of weaker; a 
alight further increase puts the set 
into oscillation. Can you suggest a 
reason? L. T. D. 

The effect you describe is unusual, but 
we think it might be accounted for by 
the fact that the added resistance is con-
nected in circuit in such a way that it is 
common to two or more circuits, and it is 
thus acting as an interstage coupling. 
Again, it may he that your filament and 
grid return circuits are so arranged that 
the insertion of resistance decreases the 
normal positive bias (possibly applied 
inadvertently) to the H.F. grid (or grids). 
If you care to send us a circuit diagram 
of your set we will endeavour to offer a 
more definite opinion. 

0000 

Throttle Control of Reaction. 
Will you please give nie a circuit diagram 

showing how I can modify my 
present " Hartley " detector circuit 
for throttle control, of which I hear 
good accounts? I am told that an 
H.F. choke is not essential; if this 
applies to my receiver, in which the 
detector is coupled by a resistance to 
the first L.F. amplifier, I should pre-
fer to dispense with it. A. M. B. 

The circuit you require is given in Fig. 
I, in which C, is the reaction feed con-

denser and Ca the throttle control. C3 
and Ca are the usual grid condensers for 
detector and L.F. valves. C, may be of 
from 0.0003 or 0.0005 mfd., while a capa-
city of 0.0001 will be ample for 0,; if 

Fig. 1.—A throttle controlled reaction cir— 
cuit in la hich the anode resistance acts as 

an H.F. choke. 

the valve tends to oscillate too freely, 
this should be reduced. A fairly low 
value of anode resistance (not more than 
100,000 ohms) is recommended for a cir-
cuit of this type. 

RULES. 

(I.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
•• Information Department." 

(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope mast be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given; under present-
day conditions justice cannot be done lo 
questions of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be 
supplied or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot bz 
supplied. 

(6.) Queries arising front the construction 
or operation of receivers must be confined to 
constructional sets described in "The Wireless 
World" or to standard manufacturers' 
receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart-
ment are invited to submit suggestions regard-
ing subjects to be treated in future artibles or 
paragraphs. 

• 

A Substitute for Lits. 
In order to reduce cost I wish to wind my 

H.P. coils (on the lines of those 
describe4 in connection with several 
" Wireless World " receivers) with 
solid D.C.C. wire instead of Litz. 
1Vhich gauge do you recommend for 
best possible results on the normal 
broadcast wavelengths? N. L. C. 

The gauge of wire for lowest H.F. re-
sistance depends on the diameter of the 
coil; assuming that you are going to use 
the usual formers of 3M. diameter, we 
suggest from 65 to 70 turns of No. 26 
D.C.C. solid wire. 

D000 

Overrunning a Valve. 
As I should like to obtain a greater 

undistorted output from my last valve 
(a D.E.5a) I am thinking of increas-
ing the 11.7'. voltage from 120 to 160. 
is it necessary to observe any special 
precautions? G. L. 

In the first place we ought to tell you 
the proposed voltage is above the maxi-
mum specified by the manufacturers, and 
consequently you should pay attention to 
several points. The grid circuit must 
never be broken while the filament is 
glowing; in other words, the valve should 
not be operated without a very consider-
able negative voltage (amounting to at 
least .30 volts) on its grid. Furthermore, 
we recommend you to run the filament at 
the full 6 volts provided by the L.T. 
battery, and not at the slightly lower 
voltage customarily recommended for this 
type of valve. 

0000 

Short-circuited Grid Bias. 
7'he tuning condensers of my jour-val-ve 

set (one H.F. stage) are fitted with 
circular metallic discs for screening 
purposes. At present they are left 
unconnected, as they were not shown 
in the design which I followed. 
Would it be desirable to connect them 
to earth? A. J. B. 

It is quite possible that you would 
obtain greater freedom from hand. 
capacity effects by earthing the shields, 
but before doing so you should assure 
yourself that the extra connection will 
not have the effect of short-circuiting any 
grid bias batteries which may be used for 
the H.F. and detector valves. 

Consideration of the circuit diagram of 
a typical receiver will -show you that a 
short-circuit of this kind will be intro-
duced if the discs happen to be in 
metallic connection with the condenser 
vanes. 

A 38 
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S 
OSSESS ALL TH QUALITIES 
ICH REALLY GOOD VALVES 
"SHOULD POSSESS 
Vide Authoritative Press 
emeeeer for SIX- SIXTY 
Valve that means the best in Radio" 

SIX- SIXTY 
GLOWLESS VALVES 

Tel.: Regent 4366. 

BUILD YOUR ELIMINATORS 
WITH 

WESTINGHOUSE[ 

METAL RECTIFIERS 
WHICH WILL GIVE YOU FULL WAVE 
RECTIFICATION WITHOUT VALVES 
OR ELECTROLYTE. 

Constructed entirely of metal, 
rigidly fixed, there are no 
moving or wearing parts. 

Other types :— 

R4/2/1 

R4/2/2 

In put. 
Volts 
A.C. 

8/9 

8/9 

Max. 
Output 

Volts D.C. 

6/71 

M. 
Output. 

0'3 

6/71 1'0 

For incorporation Prior 

Trk-k12 
Charger 27:6 

L.T. Charger 45'. 

Style R.4.55.1 
Rectifier for Input Volts 200-250 
incorporation Max. Output 

in H.T.Elimin- Volt. D.C. 180-200 
ator or H.T. Max. Output Current 
Charger. R.M.S. Milliamps 100 

PRICE 514P. 

Transformers specially designed for use with these rectifiers 
are manufactured by: 
Me-iars Ferranti Ltd., and Messrs. R.I. & Varley Ltd 

Ask your retailer for full particulars. 

Manufactured entirely in England by 

The Westinghouse Brake & Saxby Signal Co. Ltd., 
82, York Road, King's Cros3, London, NI. 

£39 Advertisernen s Jot " The Wireless II orld " are only avec pled f rom we believe to be thoroughly reliable. 



-? '" 

10 ADVERTISEMENTS. THE WIRELESS WORLD JULY 18TH, 1928. 

MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 1J- and id. for every 
additional word, e.g., 18 words, 1/6 words. 2/-. 
Name and address must be coun'ed. 
SERIES DISCOITNTS are allowed to Trade Advertisers 

as follows on orders for consecutive insertions, provided a 
contract is placed .in advance, and in the absence of fresh 
instructions the entire" copy" is repeated from the 
previous issue: 13 consecutive insertions. V::: 28 con-
secutive, 10/V0 ; 52 consecutive, 15,1,. 
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 Street, Coventry; Guildhall Buildings: 
Navigation Street, Birmingham; 260, Deansgate, Man-
chester. 

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. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ILIFFE 
& SW'S Ltd., and crossed — Treasury Notes,  
being untraceable if lost in transit. should not be 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 i92118 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 may be 

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 000, clo " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. uoo, cío " The Wireless World." 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Rot No. advertisements are warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use 01 the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

PP DEPOSIT SYSTEM. 
Readers who hesitate 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, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the 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 opto £10, a deposit fee of 11- is charged ; on 
transactions over £10 and under £5o, the fee is 2/6; over 
(go, g/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 
THE SALE OF HOME-CONSTRUCTED UNLICENSED 

APPARATUS. 
A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the potents made use of, can 
license the set by means of the Deposit System referred to 
-Move. 
The person desiring to sell, in sending us particulars for 

'ils advertisement, will in every. case make use of a Box 
No., and should add to the price which-he requires the 
amount of royalty customarily paid by manufacturers, viz., 
In the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patent 
concerned, and a certificate will be handed on to the 
purchaser of the set. 

SPECIAL NOTE. 
Readers who reply to advertisements and receive n 

answer to their enquiries are requested to regard th 
silence as an indication that the goods advertised hay 
already been disposed of. Advertisers often receive s 
many enquiries that it is quite impossible to reply 
each one by post. 

llention of " The Wireless World," when writing 

ADVERTISEMENTS. 

Q U ALITONE ALL 111881‹ :line 
PRODIJ VVi' releases!. ,,..z. -- _• 

Worisi /. Jor- :ale 
PLUG IN Colla 

LP. TRAMSPOUJIEWL On skeleton former 
as described in .. Wireless World," trlay _-__jc 

3otb, page 575. 
Complete ,et 13.11.C. .t 5XX with basest4.4.0 
B. & J. WIRELESS CO., 2, Athelstane Mews, N .4. 

I 
£' 
Ci 
pi 
la 
L. 

I 
o 

  v 
fflommimmamINI 

BUY 
ON , 
EASY 
TERMS Orders 

w 
L 

1 

BalanceDOWN II 

in to months, f 

of (3 or over secure p.. 

ANY MAKE - 

LOUDSPEAKER,COMPONENT(u-SET. 

Apply at «ea 

CAWLEY, 
14, PETER STREET, 

irommommomminimminimimimmmou 

.1 

fur full pa ,i,ralar, o 

The Wireless Man, 1 

ST. HELENS. e l 
I 

1
 É The little cells that satisfy. 

7.3 Eton Primary H.T. Battery. Pl. Porous Pot _ 
SI end S2 Sac Cells. All complete. 

I-cell 6-cell 12-cell 30-cell 
e- Pl Bid. .. 31 •. 5,9 • • 144. 
N., SI 6d. .. 3!. .. 5/3 : 12,P. 
F.-=' S2 4lld .. 2/8 . 3/10 .. 9/8 

Send lid, stamp for booklet giving full 
E rrtic Wars to •.— 

HE ETON GLASS BATTERY CO., 
5 48 St. Mary's Road, LEYTON, E.I0. 

• Traders Catalogue. 
Cabinets, Ebonite,Components,Speakers. 
Keen prices, quick service. Send for illustrated list, 
Bona—Fide Traders only. Dept. W.W. 

Perseus Radio, Burton-on-Trent. 
_____ 

for all .1""'% 4.4,*\̀‘\ ,„„' circuits 4 .‘s \\\ 

GAMBRELL COILS. by .1010110,11, tI/Iffll;1\it, 
being repeatedly selected 
and used by contributors of 
constructional articles to .. 
the technical press, continue ... 
to prove their superior .-- "" , 
efficiency for all kinds of 
circuits. Both Standard and 
Centre-tapped types sup- i 
plied. 

Illortration Moak the Patented werknd of ennetretetion sad 
winery which to reepon.ible for their remarkable effieienre 

Descriptive Booklet on request. 

GAMBRELL BROS., LTD. 
78, VICTORIA STREET, LONDON SAVA. 

r REPAIRS 1 
Any make of L.F.Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOURS—TWELVE MONTHS GUARANTEE 
with i itch repair. 4/- Post free. 

'1  crins to Trade. 

TRANSFORMER REPAIR CO., 
Dept. \V. L214, High Street, Colliers Wood, London, S.W.194 

RECEIVERS FOR SALE. 
URNDEPT 7-valve Set (2 indoor aerials for lone 
and shot t wave), absolutely unscratehed, list 

5, accept £35 to clear; also one 5-valve Ethophonc 
and, in Broadwood cabinet, £22/10 to clear; you' 
esent set accepted in part payment; send particu 
s for best oiler. Rodwell, 14, Railway Approach 
ndon Bridge. [0221 

028 Solodyne in Oak Cabinet, condensers, coolie 
screens by Peto•Scott, high and low wave cods 

her parts as specified by designer, 2 new screenec 
lees, detector, power and super power valves, al 
arts guaranteed new, and set, in perleet workini 
der; bargain, £16, Royalties extra.—Mullen, " Glen 
ya." Sarisbury Green, Southamptou. [9211 

URNDEPT Ethophone Four De Luxe, with valves 
£12, plus Royalty (used for demonstration only; 
ARCONI Straight Eight, S.11., in perfect ordei 
with valves and extra coils; £25, includin 

loyalty or offers.—James Scutt and Co., Radio Enei 
cero, Donfermline. . I 020 

TROMBERG-CARLSON Neutrodyne 5-valve Itt 
ceiver, with valves, in mahogany cabinet, recent' 

rchased; a sacrifice, £16/10; splendid instrumen 
Hogg, 51, Wilmslow ltd., Withiugton, Manehettter. 

[924 
A C.-D.O. Battery Charger, by France Mfg. Co 

new, 220 volt A.C. to 6 volt D.C., 12 amp 
barging rate; sacrifice, £2.—Hogg, 51, Wilmslow ltd 
'ithington, Manchester. [924 

ECOPHONE 4-valve Radio Receiver and Gram 
phone Reproducer, complete whit latest cabin 

no loud speaker. etc.; cost £33 last May, accei 
20, or nearest for quick sale; seen any evenin 
orth London.—Box 7278, c/o The Wireless Wort 

[931 
OR Sale, 8-valve superhet. wireless (this year's c: 

cuit), in handsome mahogany cabinet, comple 
th indoor frame aerial, 6-volt accumulator, EYE 

eady battery and 2 speakers; bargain to wirelc 
nthusiast, £30.—Apply Elston, " Builders Arne 
ridge Rd., Hammersmith, W.6. (93. 

EAD and MORRIS, Ltd., for mains sets and co 
ponents, the mains pioneers in 1924; 28 Lend 

ospitals are equipped with Read and Morris mat 
eta, using no batteries; some of these sets have t 
ven required their doors unlocking for over t 
cars—just it switch on the wall used, nothing e 
°ached. Single sets supply over 800 Pairs 'nhor 
nd loud speakers. Abroad one of our mains a 
unctions in a government hospital 600 miles ir 
he nearest broadcasting station. 

READ and MORRIS. Ltd.. 2-valve set for 
mains from £14, A.C. sets from £18. 

READ and MORRIS. Ltd.—H.T. eliminators 
D.C. meting, £4; for A.C. mains, £7/10; eli 

ator transformers from 16/6; full wave rectify 
elves, 10/-. 
READ and MORRIS, Ltd.—Why use accumulat 

if A.O. mains are available t The Longtern I 
mit is a complete substitute at negligible cost, alw 
ready, valve rectifier, no batteries, gives 1.2 ai 
t 2, 4, or 6 volts, and operates any net; price E71 

READ and MORRIS. Ltd., for moving coil I 
speakers; delivery from stock; also mains-opera 

receivers and amplifiers for same. Demonstrati 
ntinuaLly. service always. 
READ and MORRIS, Ltd., undertake the de, 

and construction of any type of radio appara 
We make for the individual and guarantee results. 
will pay you well to consult us before buying r 
where. 

READ ' and MORRIS, Ltd. have second-hand r 
best makers only, Burnelept, Marconi, etc., 

junk prices. READ and MORRIS, Ltd., 31, F.asteastie St. (fa 
back of Waring and Gillow's), Oxford St.. 

FOR Sale, in new condition, Mareoniphone V2 
2v. amplitle, valves 2 D.E.2 H.F., 1 D.E.8 

L D.E.612. Extde accurnalators, 2 6v. 40 act 
2 2v. 40 actual, 2 W.J. 20v. sections, 4 W.11. 
sections, Radiolux Amplion model R.S.I.M. speake 
real bargain at £20, or quotations given for in 
dual articles; reason for disposal owner insta 
mains receiver.—H. Blacker, Shepstye Rd., Hod 
Wakefield. 

Q-VALVE Set, Det. and 2 I...F., complete, 
0-, valves and oak cabinet ,• £7/10: . use de 
system—Box 7203, c/o The Wireless World. 

RECE1VERS Constructed to any Published De: 
best materials and guaranteed workmansb 

Simmonds Bros., Shireland Rd., Smethwick. 

rOSSOR Melody Maker, H.T. eliminator for, 
plete set, components for B.B.C.'s latest riz 

with diagram and lull directions; D.C., £3/101 . 
£51 MULLARD Master Three, H.T. eliminator for. 

plete set components for B.B.C.'s latest eh 
with diagram and detailed instructions; D.C.. £3 
A.C.. £5 1—Mannering Electric Co., 1, The G' 
Golden Green, N.W.11. 

to advertisers, milt ensure prompt attention. A. 



JULY 18TH, 1928 THE WIRELESS WORLD ADVERTISEMENTS. III 

THE DIX-ONEMETER. 
THE RECOGNISED RADIO STANDARD. 

HIGHEST GRADE and LOWEST PRICE. 
The DIX-ONEMETER will measure signals on a Crystal 
Set, Grid Valve Current or large Battery Current with 
equal ease and accuracy. E.M.F. from a millivolt to 2,000 
melts or the values of Resistances between 50 ohms and 

megohms can easily be read on the clear scale with fine 
tnife-edge pointer and reflecting mirror. The resistance 
ser volt can be 500 or 2,5(10 ohms at will, as nearly electro-
tatic as a moving-coil instrument can be. The ingenious 
ystem of Multipliers at 8/6 enables full scale readings of any 
'slue to be made over an enormous range. 

Write for 
Particulars 
and Free 
Booklet. 

MICRO. AMPS. TO 2) 
AMPS 

MILLIVOLT TO 2.000 
VOLTS 

50 OHMS TO 50 MEG-
OHMS 
WITH 0.4E METER. 

The Rolls-Royce of Radio ! 

RICES: " DIX-ONEMETER," in rase, reading 
0-2 m's. 40 microamps. per div., 55 -. 

RICES FOR MULTIPLIERS: Current, all ranges 
Milliamperes to 20 amps., each 6/6. Voltage, all ranges 
to 100, 6/6; to 150, 7/6; to 200. 9/. ; to 250. 10/8; to 
300. 11/. ; to 500, 16/6: to 750, 27/. ; to 1.000, 36/. 
to 1,500. 57'. ; is 2,000. 74/. ; Cases, with base. for 
4 multipliers, 4 -. New A.C. Model now ready to 
600 v. 

A.C. to D.C. BATTERY 
CHARGERS. 

Work off a lampholder and 
charge a 2-, 4-, or 6-volt 
battery up to 6 amps. max. 
Sale at Half Price, £2 10s. 
Larger type for 12-volt 
Car Cells, £4. Both fitted 
plug, cord and C.Z. 
Ammeter. There are only 
a few of these surplus 

ck sets available and all are brand new. 

cussing Arc Lamps, as used in 
aeries, 69.. Powerful Projectors 
It lenses and fitted 100-watt gas-
:d focus lamp, 39/6. 24 x 2}in. 
lescopes, Navy type. cost £20. 
8. Torpedo Spring-driven Gyro-

15/.. Neon Tubes. 2/6. 
Iclers, 8d. Osram WE. Power 
yes. 8!6. Selenium Cells up to 
v.. ratio 30-1. 15/.. Double 
le Taylor-Hobson Proti actors, double arm. 5/11. 3-valve 
plifiers, 40/.. A.C. or D.C. Motor, for Disc Drive. 35'-. 
nderful 200-watt Alternators, Watford A.C. self-exciting; 
: £30; great bargain, D. As used by Baird. Porcelain 
lo. 250 v. Fuses 3s, to protect mains sets, 3d. each. 
.4 sr yo-ir enlitiries for Dynamos and Alternators 

Recorders, Relay, und Special Apparatus. 

v Edition of 72-page illustrated Catalogue, 4d. 

LECTRADIX RADIOS, 
3, UPPER THAMES ST., LONDON, E.C.4 

"H E STORAN AERIAL TUNER for your 

ULLARD MASTER 3! 
250 600-1000 2500 METRE, 

bout changing Coils-just push a Switch 
lunge over to 5XX. No alteration to 
present set. 
Trade Invited. Send for Lists. 

REY BROS. & CO., CHURCH STREET, RUNCORN 

POST 

17/6 
FREE. 

41 Advertisements Jar 

Receivers for Sale. -Contd. 

MARCON1PHONE Straight Eight 8-valve Receiver, 
complete with all new valves, long wave coils 

In case, Marconi 105 speaker, all in excellent order; 
£26; sole reason selling, owner bought portable; 
demonstration by at pointment.-P. Ponder, Henley. 
Surrey. 'Phone: 323. [9401 

4-VALVE Nentrodyne Portable Set, oak case, cost 
£27, all accessories; pledged £5, sell ticket 

£7110, or offer; owner travelling.-Box '293, o/o The 
Wireless World. [9419 

BATTERIES. 

60 -vaomlt aten17 .  expe rimentersBatteri es,   5tviel vén.';ot raid.- As nd at last a battery . in the cheaper ranges which is rea lly re-
liable. We have gladly taken up the agency for this 
battery, knowing that all our customers will be satis-
fied-Dept. W, Parry's Radio, Littleborough, Lancs. 

[9163 
'WET H.T. Batteries-Parts per dozen: Jars, 21/4x 
VT 11/2  square, 1/3; tines. 11d.; sacs, 1/2 dozen; 
dozen cells (18 volts), complete with bands and 
electrolyte, 4/3. post 90.,• high efficiency, long life. 
self-charging. upkeep small; send 6d. for sample milt; 
illustrated booklet free; carriage free orders 10/-; 
write for free list wireless bargains: trade supplied.-
W. Taylor, 57, Studley Rd., Stockwell, London. [0039 

C.D.E.S. Accumulator Charging Bervice.-Collertion 
and delivery In 5 mile radius of Croydon.-Send 

for particulars to Croydon and District Electric Ser-
vice, 98. Cherry Orchard Road, East Croydon. [9198 
1VET II.T. Replacements.-Saca (capped or tin-
', capped), highest grade, No. 1, 10d. per dtw,.; 

No. 2, 119 per dot.-See below. 

ZIN013.-Best Quality (wired). No. 1, 8d. per doz.; 
No. 2, 90, per doz.; orders valued 5/- mintage 

paid, otherwise 6d. for postage.-British Battery Co., 
Clarendon Rd., Watford, Herts. (9284 

120 -VOLT Elite Accumulator; 15/.-Mitchell, 10, 
Hilton Ay., Frizinghall, Bradford, Yorks. 

[9403 

CHARGERS AND ELIMINATORS. 
rrIANTALUM and Limn= for A.C. Rectifiers; make 
1 up your own inexpensive chargers; blue prints for 
H.T. and LT. Lionuim electrodes fitted with terminals. 
2-4 amps. and 8-10 amps.-Blackwell's Metallurgical 
Works, Ltd., Liverpool. (7423 
fl UNBAKEN 11.T. and L.T. Chargers for A.C. and 
/lb D.C., you may try 14 days.-Ardwick, Manches. 
ter, and 39, Victoria St., London, 8.W.I. [0222 
H .T. Trickle Charger Parts.-Make your own and 

save charging costs! Transformer, 10/6; limiting 
resistance, 100-1,200 ohms, 12/6; rheostat, 2/6; or 
romplete with valve holler, 2 cut-outs, mounting 
board, etc., and diagrams with instructions, 30/, post 
tree; write for particulars; state mains voltage.-
Braidwood, High St., Barnet. [9 
DOWER Transformers and Chokes built to suit 
/ customers' mini requirements: cut prices-Ross-
Trevor, 94, Station Rd., Addlestone, Surrey. [9390 
rilltANSFORMERS. chokes..etc.. guaranteed, wound 
1 to any specification; phone for quotation...- 
Kirby (Wimbledon), Ltd., 72, Merton Rd., Wimble-
don, S.W. Tel.: Wimbledon 2814. 

EMI-LINATOR Troublei-Complete diagram, giving 
full details latest circuit, values and prices of 

all components, sent on receipt of particulars of your 
receiver and valves, and 11/1,,d. stamp.-See below. 
ELIMINATOR Components I-Power transformers, 

from 20/-; eliminator chokes, from 17/6; con-
densers, 2 mfd. 3/9, 4 mfd. 5/6_,• resistance 4nd base, 
20,000 ohm. 4/6.--Mannering Electric Co., 1. The 
Grove, Golden Green, N.W.11. [9330 

CABINETS. 

CABINETEL-High claim fobs turned out at reason 
able prices ; trade enquiries solicited. 

MOVING Coil Speakers-Oat results with this 
speaker by using a bale cabinet specially de-

signed for your requirements.-F. W. Itaimey, 1,5, 
Shafteebury St.. London, N.1.'Phone.: Clerkenwell 7139 [8 
 318Cabinets.-Table models in so lid oak and 13r 

D mahogany': from 11,6 to 71/-. 
J)TCHY'S Cabinets, fitted with Radine or Resisten ebonite if required. 

1-11GBY'S Cabincts.-Pedestal model, with separate 
battery compartment; from 56/- to £12. 

111CHY'S Cabinets Made to Customers' own De-
signs. 

Cabinets.-Write for new 16-page art 
catalogue.-F. Digby, 9, The Oval, Hackney Rd., 

E.2. 'Phone: Clissold 5458. [0128 

AItTCRA FT Radio Cabinets are Britain's Best 
Value; sat isfaction guaranteed. 

A RTCRAFT Cabinets, made in oak and mahogany; 
A from 8/- to £6. 
A RTCRAFT Cabinets can be made to customers' 
1-34. special designa and sizes; estimates free. 

ARTCRA1"f Illustrated Catalogue, post free; write 
now. 

A IITCRAFT Co,, 156. Cherry Orchard Rd., Croydon. 1 - 'Phone: 1981 Croydon [0040 

" The Wireless World " are only accepted from firms we believe to 

11r6 DOWN 

THE ONE CHOSEN 

by Messrs. A. W. GAMAGE for their window 
,g1 splay in their Moving Coil Loud Speaker 
De.nonstration Week they recently held. It 

would, without a doubt be 

YOUR CHOICE TOO 
if you saw it. 

May we send sou an illustrated and detailed 
price list ? 

COMPLETE SETS OF PARTS. 
6 VOit.   £4 6 0 
200/250 VOW   £4 16 0 

SIMPLE. ECONOMICAL. EFF IC I EN T . 

PORTER, Engineer, WELLOWGATE, GRIMSBY 
Telephone: 2.41. 

COILS FOK EVERY SET. 
Wound wIth Lise wire, easily to specification. Fully 
Vfded and Guaranteed. Highest selectivity. 
Everyman 4, per pair (including Races), 30i... All Ware 

inting),0"airi32/-. Samoa, 2 6 ea. Regional 3,Includ in; 
Base'. set 611 17 0. Moaned 3, Converted to Short Wave, 7,'. 
Empire Rceeption, Short Ways, 6'., Melody Maker, e. 
INett Ito'latent. VC l'hokett ter 100.1000.0000 metre, 46: 

Dealer, write tor ',rms. 

29, Park HouseStreet, 
Lawrence & Hull, 

ch... Camberwell, 8.E.5. 
Full Lists free by return post. 

EASY PAYMENTS 
BAKER'S MOVING 

COIL SPEAKER PARTS. 

New Permanent Magnet Type. 
(Cash El 5 0.) //cheered for 
11/6 aid it monthly payments. 

Electro Magnet Type, 
(Cash £4 7 6.) Ilenvered for 
8'. and it monthly payments. 
All wirelese cate, acceraorke sal 
component, on 10% 'nod 11 monthir 
payment.. No recreares require t. 
Prompt service. 

Send for requirements to 

LONDON RADIO 
SUPPLY CO. 

11, Oat Lane, London. 
rat, 1075, 

be thoroughly reliable. 
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Cabinets.—Contd. 

CABINETS.—Custoniere own ideas and designs cat-
tied out in oak or mahogany, cabinets for set. 

moving coil. etc.; low prices and good work.—H. Ball. 
Cabinet Works, Navigation St., Waisall. [9101 

flIGH Class Cabinets in Oak, walnut, and mahog-any to your sequirements; Cosset*, 151- oak, 18/6 
mahogany; moving coil IS. cabinets Irons 501.; send 
stamp with enquiries; trade enquiries invIted.—Ill. 
Armitage, Cabinet Maker, Town Top, Kirkheaton, 
Huddersfield. [9372 

Q11111tIONDS BROS.—Best quality cabinets to your 
1•C own requirements; estimates tree.—Shireland Rd. 
Smell wick. 18627 

SOLID Mahogany Roll Top Cabinets and Others, ist 
half cost; quantity manufacturers' stork, cheap: 

soiled minable gramophones and sundries.-6, Eel 
Lion Passage, Holborn. [9405 

reIHE Adams Bailie Cabinet is the only Moving Coil 
J- Housing which entirely obviates that annoying 
muffled effect and tho booming due to resonance. 

TT can be converted from a closed cabinet, to osen 
A baffle in 15 seconds. 
WRITE for Full Particulars 

'Ll7F.: Make Cabinets for any Purpose to Customers 
V own specifications. 
F. ADAMS and Co., 66, Finsbury Pavement, E.C.2. 

[9424 

COILS, TRANSFORMERS, ETC. 
-LIVERYMAN Coils, Four. Three, ' W.W." Five, 15/-
J_1 each; or wound with D.C.C. wire instead of. 
I.itz, 10/-.—Jennens. 

H.F. Everyman, 3 with bases. 39/6; high wave, 
sQ 24/• 3.—Jennens. 
SELECTION Four, 2 with bases, 27/-; high wave, 

16/- pair.—Jennens. 
T TTZ Wire (genuine), 27/42, 70 turns, 4/8; tubes, 

Mikapac, 3:n.x3thin. 1/4, 3in.x4iii. 1/6, 7in.x4in. 
/-.—Jenndns. 
'LIVERYMAN Coil Ebonite Bases, 1/6 each; screens, 
-Ea 4/-; spacers, grooved, with screws, aerial or anode, 
1/-.—Jennens Radio, 30, Chapel St., Birmingham. 

[0075 
ivsw All-Wave Four Coils, complete set (4), with 
11 bases; 65/-; guaranteed to specification; other 
coils for W.W. sets at moderato prices.—Langrick. 76. 
Victoria Grove, East End Park. Leeds. [9317 

13. and J.—All ' Wireless World coils from stock. 

13 and J.—Everyman Four coils; 301. pair. 

B and J.—Everyman Four type, B.B.C.. 
A, 36/6; 5XX, 36/-; bases. 3/6 pair; year coils con-
verted for 7/6. 
B and J.—Everyman Four, plug in type on Skeleton 

formers, as described in " Vivireless World," .31:11 
30th, page 578, complete set with bases; £4/4. 

B and J.—Regional and Standard Four, 77/6 set; 
Selection Four. 42/6 set; 21Lk`. Everyiran. 6W 

,et. 

B and J.—D.O. Mains Three, 72/. set; A.O. valve 
J-J, receiver, 25/. pair. 

B. and J. Coils Carry our Useal Money Back Guar-
antee; t-ee also displayed advertisement at bead 

of Miscellaneous columns. 
and J. WIRELESS Co., 2, Athelstane Mows, 

-1-.9 London. N.4. Mountview 1695.10043 

BERCLIF Coils for all " Wireless World " Receivers, 
dozens of types in regular production; any type 

quoted for. 
RERCLIF Coils for A.C. Valve Receiver, as speci-

fied. 26/. pair; interchangeable long and short 
wave, 73/3 set. 
pi?Ertcus• Coils for D.C. Mains Three, as specified. 
-.11,  interchangeable; 83/6 set. 
BERCLIF Cils for Super Seven, 3 L.F. transformers. 

complete, 50/-; copper box. 17/6. 
RERCLIP Coils for Everyman Four, still the Stan. 

dard of excellence; 33/- pair. 
J3ERCLIF Coils for Cascade ILF. Amplifier; 10/- 

each. 
pERCLIF Coils for Screened Valve Eversonan; 33/• 
..ILk pair. 

ERCLIF Coils for Standard Four; 77/9 set of 4 

B ERCLIF Coils for All-Wave Four; 42/6 pair. 

s ERCLIF Coils for 2 11.F. Everyman; 79/3 set of 6. 
B ERCLIF Coils for Selection Four; 51/6 set of 4. 

B ERCLIF Coils for all Modern Circuits. 

ERCLIF Coils for Unapproached Quality and 
1, Reputation 
pERCLIF Coils for all Special Purposes; above is 

only a selection, we quote to your requirements. 

BERCLIF, the six year old trade mark of the 
makers of the best coils, the people who never let 

you down; send for our free lists before you decide, 
trade supplied anywhere.—Simmonds Bros.. Shireland 
Rd, Smethwick Tel.; Smethwick 751. [8870 

Afention of " The Wireless World," 

The YOUNG ENTHUSIAST. By Mrs. Steed. 
(From the Deginners' Compeli4 ¡OM) 

Use your 
camera! 
NOW is the time of year 

when you can take 
pictures out - of - doors. If 
you would learn how to get 
the best results from your 
exposures and the greatest 
pleasure from your hobby 
— read " The Amateur 
Photographer" every week. 
It contains a mass of helpful 
and interesting information, 
together with art reproduc-
tions of pictorial photographs 
and free criticism of readers' 
prints. 
EVERY WEDNESDAY 3d. 

helIMATEUR 
.QT9.,93APHER 

ILIFFE & SONS LIMITED, 
Dorset House, Tudor Street, 

LONDON, E.C.4. TV. W.3. 

when writing to advertisers, 

Coils, Tyanstormers, Etc.— Contd. 

SUPER Seven Intermediates, complete, wired. 
copper box as specified, £3/15; improved typ 

with variable air condensers. £4/15; separate I. 
transformers, in small copper containers, for any sum 
het, or screened valves, 25/- each.—Morley. 18. Grams 
mill Rd., Catford. [93( 

pElIFECTA Products for Every Person, purse, a, 
purpose. 

pERFECTA Coils, transformers, chokes and scree' 
constructed tu specification, quotation by rear 

PERFECTA Coils for the Switch-Over Three, co 
plete kit of 4 coils, ready for installation; 451, 

PERFECTA Coil. for the New All-Wave Four, shr 
J- wave with hoses, 301.; long wave, 231-; Yid 
crystal receiver, 27/6 pair; Cascade H.F. emoting 
10/- earls. • 
PERFECTA Coils for the A.O. Receiver, 17:6. pal 

screen box, 7/6; D.C. mains receiver, long a 
short wave, 16/6 each; 2 bases, 416; screen, 31-. 
PERFECTA Coils for the E VOItyrne II Four or Thri 

25/. pair; Selection Four, short wave, 2e.; k 
16/-; bases, 3/.. 
PERFECTA Cosset Melody Maker Coil, wills 

minois, wound' with green silk wires on 
pazolin, the finest insulator, 6/9 only; wound wi 
27/42s Litz, giving a still more efficient coil, 11/6. 
DERFECTA l'arts for the Constructor.—Litz 27/41 

Leweos green. ld. ft., 50yd. length, 11/6; Evei 
man spacers, 11- doz.; MM. puzolin, 3V2in.x3in. 
3in.x4lhin. 1/6. Tin.x4iu. 2/9; everything supplied 1 
the constructor. 
PERFECTA Products are Faultlessly constructed 
A Specification for you by H. Hecker and Sm 
25, High St.. Maidenhead. [94 

DYNAMOS, ETC. 
M-1, Generator, output, 11.T. 450v. 150 ma., L. 

10v. 10 amps., direct coupled to 200v. A.C. mol 
on strong iron frame, complete with smoothing equ 
ment and automatic cut-out; cost £45 2 months in 
accept £30.—Moreton. 171, Gipsy Rd.. W. Noma 
8.E.21. [92 

6 0 0' " Ma. Marconi Hand Generator, 
wooden carrying case, first class electrical a 

mechanical condition; £3. carriage paid.-6NG, 
Bullroyd Av., Allerton Rd., Bradford. [93 

-11 KW. D:C. Generator (Lyon and Wrench), 5, 
20amp. as new, £7; 200 watt 50v. 250 cy 

Crompton alternator, £2; 240-volt 1,41i.p. D.C. mot 
£1; or offers.-60T, 50, Rosebory Gardens, 'tarring, 
N.4. [93 

GRAMOPHONE PICK.UPS, ETC. 
PlIONOVOX, pick-up, new, £1, or near offer 

Smith. 43, St. Donatt's Rd., New Cross. [9.3 

LOUD•SPEAKERS. 

OODMANS Can Give Prompt Delivery . of MOM 
Coil Units; the lowest prices consistent w 

highest possible grads workmanship; list MC3 on 
quest.—Goodulans, 27, Farringdon St., E.C.4. [IX 

BAKER'S Selhurst Radio Moving Coil Speakers g 
the best results because they aro of proved e 

ciency; supplied on 14 days' approval.—See adverti 
ment, page 15. [01 

IF Tots are In London Call and See Goodies 
Coil Drive and Run Units before purchasing el 

whcre.—Goodmans, 27, Farringdon St., E.C.4 10C 

BAKER'S Selhurst Radio Moving Coil Speakers g 
the best results because they are of proved e 

ciency; supplied on 14 days' approval.—See adverti 
ment, page 15. [01 
A IRCIIROME Type Speaker Parts to build 
LA speaker that has taken America by storm 
be obtained from Components Production Co., Hon] 
Huddersfield. Send for list. [01 

nEED Movements.—Double acting reed rnoveme 
Alb specially designed to operate cone and other la 
diaphragms extremely sensitive on small input, 
capable of enormous volume with sufficient inp 
will work up to a 311. cone with ease; no rattle 
distortion; 27/6 each; fair allowance on Brown 
earpieces, or Lissenolas and other units in part 
change; send stamp for illustrated lists of these a 
seamless cones.—Goodmans, 27, Farringdon St., E.( 

10( 
-fte AKER'S Selhurst Radio Moving Coil Speakers g 

the best results because they arc of proved r 
ciency; supplied on 14 days' approval.—See advert 
ment, page 15. [01 

C01L Drive Units from Stock, the usual h 
standard of workmanship associated with 

name of Goodmans. 27, Farringdon St., E.C.4. te 
wTOOD Horns for Every Gramophone Unit; w 

horns fitted to goose necks, etc.; illustrated 1 
—Maddison 1, Chapel St, Marylcbone Rd.. N.V 

18 
llse AKER'S Selhurst Radio Moving Coil Speakers ; 

the best results be they are of proved 
ciency; supplied on 14 days' approval.—See advert 
ment, page 15. [0 

A tit-CHROME Type Loud Speaker Parts, as 
2-1- scribed in the June 6th issue of this paper, 
be obtained from Components Production Co., Hoc 
Huddersfield. Send for list [C 

will ensure prompt attention. 44, 
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Loud.speakers.—Contd. 
TliE New Goodman Junior Reed Movement; 14/6 : 

the finest unit, at anywhere near the price, for 
driving cone and other large disc type speakers; this 
unit should not be confused with converted earpieces 
or gramophone attachments; second only in efficiency 
and performance to our double acting reed movement; 
full description in our illustrated lists, free on re-
quest.—Goodmana, 27, Farringdon St., E.C.4. [0092 

D AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved 43-

(qm-7; supplied on 14 days' approval.—See advertise-
ment, page 15. 10102 

A IR-CHROME Type Loud Speakers Give Wonderful 
4-X. Results, and, with the assistance of a screw-
driver and hammer, can be easily built from parts 
supplied by Components Prouuction Co., Houley, Hud-
dersfield. Send for list. [0151 

mortsc Coil Loud Speaker Parts of Quality are 
made and fully guaranteed by Components Pro. 

duchan Co.. Honley, Huddersfield. Send for lists. 

Ur AKER'S Selhurst Radio Moving Coil Speakers10g1i4se9 
.ass the best results because they are of proved effi-
ciency; supplied un 14 days approval.—See advertise-
ment, page 15. [0103 

POWERFUL Magnets for Moving Coil Loud 
Speakers, 5%in. x nain. and 5aSur.x 3%in., 2. e 

each, post free; lots of 12, 2/- each, carriage forward. 
Al J. Shaw, Auctioneer, 129, Newington Causeway, 
S.E. t. [9227 

D EVER R ED Terms.—Celest ion, Amphion, B.T.II. 
moving coil, Magnavox moving coil. etc., from £1 

lown. balance in 6 monthly payments; state your 
.equirementa—The Western Wireless Co., 9, High St.. 
ratline London, W.5. [9340 

BAKER'S Selhurst Atol l° Moving Coil Speakers give 
the best results because they are of proved effi-

ieney: supplied on 14 days' approval.—See advertise. 
nest, page 15. (0104 

UPERLATIVE—Nothing Less 11—Performance is 
7 the true test of perfection, a Webson loud speaker 
ives perfect performance. 
.1UPERIORITY.-36 years of specialised experience 

in the manufacture of high grade instruments 
and behind the engineers who designed, developed, 
cid produced Webson moving coil loud speaker parts. 
,XTEBSON Parts are Manufactured Only by Star 
r v Engineering, the first firm to manufacture mow-
st coil loud speaker parts for the home constructor; 
es only Webston parts and avoid disappointment. 
'TAR ENGINEERING, Didsbury, Manchester.— 
''Phone: Didsbury 1785. Send for lists. [9283 

ficlhurst Radio Moving Coil Speakers give 
the best results because they are of proved el-

sucy; supplied on 14 days' approval.—See advertise-
ent, page 15. (0105 

TIBRO-SKIN, special leather for fixing the dia-
phragm of the moving coil loud speaker; price 

6 per piece filin, square), post free, cash with 
ler; special terms to the trade.—The Alder Leather 

3. Southwark St., S.E.1. Tel.: Hop. 4448. [9381 

E0V/NG Coil Loud Speaker, complete set of parts, 
except winding on magnet bobbin, machined 

ting by Rushton, Wolverhampton; £2/10.—Mar-
n, 240, Cherrywood Rd., Burdesley Green, Birmiug-
n. [9378 

'AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved efil-

arY: supplied on 14 clays' approval.—See advertise. 
nt, page 15. [0106 

VIS Aux Amateurs.—The famous Sferavox Unit. 
complete with all accessories, guaranteed 3 years, 

the ideal unit for portable receivers; 22!-, post 
; satisfaction or refund of money. 
HE Best Cone-shaped Diaphragms are the Sfer-
ayes, the parchment paper is treated in a chemi-

bath with a deposit of silver salts, and this pro. 
entirely eliminates the otherwise frequently so 

msive nasal twang, dimensions in stock, i',in. 
a., 12a¡in.x2I4tn.. 11141n.x2Vsin. to 21s.in.• the 
e all round is 4/, including the cone metals, 
age and packing free.--Sferavox, Mark Lane 
ion Buildings, E.C.3. [9364 

AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved ent-

ry; supplied on 14 clays' approval.—See advertise-
t, page 15. [0107 
tECISION Moving Coil Parts, complete assembly 
for 2, 4 or 6 volt; £3/10, superb finish; can 

omplsted in 30 minutes; parts for Haynes design 
ateck at reasonable prices; ask for details.— 

trick Bros., 76, Victoria Grove, East End Park, 
s. [9406 

OVINO Coil Loud-speaker—We manufacture the 
complete assembly for the Haynes Moving Coil 

ter. including high or low resistance moving coil, 
sled on Bristol board cone, together with ply-
rings and cradle. for 6 volts 1 amp., £415; 6 
% amp., £4/10; for 200-250-volt mains, £4/15; 
be assembled in n few minutes, and will give 
volume on one L.P. stage; call and hear one— 

title Development Co.. 61, Fishergate. Preston. 
1364 [0120 

KER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-
v: supplied on 14 days' approval.—See advertise-
, page 15. [0108 

"LAKER" 
STEEL MAST 
for 1 f_ 

For this very small outlay 
you can instal an efficient 
and handsome LAKER 
STEEL MAST in pre-
ference to an untidy 
wooden pole. 
The mast is complete with 
all fittings as illustrated. 
There are no extras to buy 
nor holes to dig as the mast 
rests in a solid metal foot-
plate. 
" LAKER " Masts are 
made from best British 
Tubular Steel and they are 
a distinct ornament in 
your garden. They can be 
erected in a few minutes 
and occupy a small ground 
area. 
Always remember that an 
efficient aerial is the most 
important factor for good 
radio reception, so do not 
handicap your set by har-
nessing it to an inefficient 
aerial. All Broadcasting 
stations use steel masts 
because of their greater 
efficiency. 
Steel masts are 
a protection 
against light-
ning and reduce 
static and other 
atmospheric disturbances. 
We manufacture several types of steel masts, 
which are sent out painted with rustproof paint, 
ready for erection, viz.: 

"Laker" Junior Masts, 
25 ft., 15/- ; 30 ft., 18/6 

(carriage 1,9 extra). 

"Laker" Popular Masts, 
20 ft., 10/- ; 30 ft., 22/6 

(carriage I'S extra). 

"Laker" Standard Masts (r tubing), 
35 ft., 42/- ; 40 ft., 50/. 

(carriage 3. extra). 
We use varying thicknesses of tubing according to 
height. The higher the mast, the thicker the tubing. 
Masts above 30 ft. requ ire to be made from tubing at 
least 2 in. diameter. Tall masts a thinner tubing 
are very difficult to raise and are unstable when 
erected. Before purchasing a 35 ft. or 40 ft. steel 
mast ask the manufacturers to tell you the diameter 
of the tubing. 
- Laker'. Steel Masts have a reputation extending 
over several years, and we are suppliers to H.M. 
Government, The British Broadcasting Corporation, 
The Marconi Co.. and to Colonial stations through-
out the Empire. 

Send your order to-day to 

JOHN & JAMES LAKER Co., Ltd., 
ENGINEERS, KENT HOUSE RD., 

BECKENHAM, KENT. 
Manufacturers of Steel Masts and everything outdoor 
for wireless, such as Aerial Insulators, Shock Absorb-
ers, Pulleys, Halyards, Earth Tubes, Lead-ins, Wire 
Strainers, Mast Bands, Cleats, Shackles, Hold-offs, 
etc. Write for list. 
Summer time is when you should overhaul your 
aerial equipment. You can erect a " Laker " Steel 
Mast in an evening. Do not wait until the winter. 

9 
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Louespeakerse—Contd. 
EPCCH MOVING COIL PARTS.--One of numerous 

unsolicited testimonials from a well kncevn 
dealer: Re moving coil speaker purchased yesterday 
for demonstration purposes. In my opinion there is 
not another speaker yet on the market that will 
touch this for volume and clarity; it meets my le-
quirernents for an ideal speaker. I have had scores 
of different makes and your claims are fully justified 
PPOCH MOVING COIL PARTS are now obtainable 
-uu Irons stock; no more waiting. 
PPOCII MOVING COIL PARTS are Guaranteed 

without exception to be the finest mechanically 
and the most efficient electrically. 

procu MOVING COIL PARTS are Guaranteed 
-tu to Give the Finest Performance yet possible on 
any speaker. 
PPOCH MOVING COIL PARTS are Instruments of 
-3-.4 Precision; every part interchangeable. 

E P°C 
`II MOVING COIL PARTS are the Most 

Beautifully Finished, 
PPOCH MOVING COIL PARTS are Made to a 
-1La Reputation, not to a price. 
PPOCH MOVING COIL PARTS are Sold only on 
-a-sApproval; buyer is solo judge. 
PPOCH MOVING COIL PARTS.—Money refunden 

rithin 10 days if purehaaer is not highly do 
lighted. 
PPOCH MOVING COIL PARTS.—Examine every 

make, but compare with an Epoch before parting 
with money. 
rePOCH MOVING COIL PARTS.—Windings for 
-1-4 every requirement, but one model only—the best. 
POCH MOVING COIL PARTS.—One price only—a 

-4-:s reasonable price; £3110; accumulator type. 
rPOCII MOVING COIL—Have you seen the wonder-
- ful Epoch Moving Coil? Made for Epoch and 
every ether make of speaker; all resistances; 5/- and 
4/, 
PPOCH MOVING COIL.—Try an Epoch Moving Cs.il 
L-j in your existing speaker; you will be astonished 
at the Improvements. 
PPOCH ELECTRICAL SOCIETY, Ltd., 53, Grace-
- church St., E.C.3. Royal 8570. [9416 

B AKER'S Selhurst Radio Moving Coil Speakers give 
tbe hest results becanse they are of proved effi-

ciency; supplied on 14 days' approval.--See advertise-
ment, page 15. [0110 

flAYNES Design.—Magnet pot casting, 10/-: 
machined, 17/6; spiders (aluminium), 7/6: bta"" 

bobbins, 5/-; plywood rings 2/.4 moving coils. 6/6: 
kid. 2/-: complete moving coil unit attached to ring 
cone and diaphragm. 18/6; 220 volt magnet coils, 
27/6; 6 volt ditto 16/9. ex stock; boring, turning, 
screw-cutting, castings to patter's or sketch.--W. 
Bygrave and Sons. Inventors, Model Makers, Engitn9eeo r: 

Central 37CO. Established 1896. 
and Electricians, Constitut ion Hill, Birmingham. 

AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency: supplied on 14 days' approval.—See advertise. 
ment, page 15. [0111 

POT Castings, including cover ; rough 8/- machined 
17/6; all metal parts, low priced; send your re-

quirements.—E. A. Conquest, Burton-Latimer, Ket-
tering, Northants. [9410 

VORTEXION Moving Coil Speaker Parts, any volt-
age, pots supplied, wound or unwound, guaran-

teed.—Kirby (Wimbledon). Ltd.. 72, Merton Rd. 
Wimbledon, 8.W Tel.: Wim bledon 28 14. [828$ 
p'i AKER'S fielhurst Radio Moving Coil Speakers give 
- the best results because they are of proved effi-
ciency; supplied on 14 days' approval.—See advertise-
ment, page 15.[0136 

A MAPHONE KING Components for Coil Driven 6 
.CL. Loud-speakers, highest efficiency, easiest to as-
semble—Particulars from Amalgamated Manufacturers. 
94, Aston Rd., Birmingham. (9402 

T)ADIO EXCHANGES Co. offer one Set only of 
-LL Epoch Moving Coil Parts, with baffle, 6-volt, as 
new, bargain, first 55/- secures; cone speakers, brand 
new, Dr. Nesper, 25/- each; Magnavox Junior, perfect 
circler, 32/6.—Radio Exchanges Co., 29, Harrow Rd. 
W.2. 

[9 
AKER'S Sellatirst Radio Moving Coil gin-the Speakers 408 

-1-1,  best results because they are of proved et& 
sienes-: supplied on 14 days' approval.—See advertise-
ment, page 15. [0140 

VALVES. 
STOP and Think. 

01.I DAY Time is the Best Time. 

A RE Yon Prepared for the Coming Season? 

IXTE Can Supply Your Requirements for all Types of 
Wireless Valves. 

IXTE Can Repair n11 Types of Wireless Valves; no 
TT other firm in existence ran do this. 
VOLT Muet Have the Best Next Time, so send to 
J. us for priees and samples. 
NTORTH LONDON VALVE Co., Ltd., 22%, Cazenove 
-LI Rd., London, K16. [9391 

p. It. British Valves, 1929 type, 3/6 each; Power, 
7/6; every valve fully equal to any and guaran-

teed as to performance and life, in 2-, 4- and 6-volt 
II.F. Re. Det. L.F. and Power.—P.R. Valves, St. 
Paul's Buildings, Paternoster Sq.. London, E.C. [9319 

43 Phlvertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 



14 ADVERTISEMENTS. THE WIRELESS WORLD JULY 18111, 1928. 

MOVING-COIL 
LOUDSPEAKER 

The " Zampa " is an entirely British Instrument, 
scientifically and soundly constructed, unequalled 
in its quality of reproduction. 

Most economical to use as it only consumes 
• 5 amp. at 6 volts. The moving Coil is wound 
to 1,500 ohms. Overall measurements are: 
Height 9/", Width 84", Depth 9". 
Remember the "Zampa" is a complete 
assembled unit. It gives absolutely natural, 
clean and crisp reproduction and yet is sold 
at the following low prices: 

To work off 6-volt accumulator or 
Trickle Charger from A.C. Mains £6 10 0 
To work off D.C. Mains - £7 0 0 

Obtainable through all Dealers. 
If any difficulty locally, write to Bole Manufacturers: 

MIC WIRELESS CO. 
White Horse Place, Market Street 

WELLINGBOROUGH 
London Trade Sales Office: 

Sz CRAVEN 110USE, HINGSWAY, W.0 2 

TRANSMITTERS. 
Qtrapirs Transmitting Gear, etc.—Mortley 1,200 

volt generator or rotary transformer, 12 volts input/ 
£8. 
T_T.T. Transformer, 100 watt 200 volt to 1,000 volt?. 
-LA tappings at 700, 800 and 900 volts, 301-. 

G.E.C. L.T. Transformer, brand new, 200 volts input, 
output 2 secondries each 13 volts 6 amps, 301-- 

Volt Meter, gin. dial, 2.000 volt, E2; G.E.O. 
.%.-)1 Doillimeeter 0-100 UM ing coil, 30/-. 

MITLLARD Transmitting Valve, 150 watt, £2; 

1).0. Type Solid Back Microphone, on special spring 

4.0430 Volt 1 M.F. Condenser, 101-; McMicheel super-

B URNDEPT Wave Meter, direct rending, 30/-; royal 

A LL Above Goods are Guaranteed Absolutely as New. 
—611L., Orwell, 2, Laurel Av., Blackpool. [9371 

TRANSMITTER Outfit. 

r%WING to D. F.. Osman going to South Africa, 
and dismantling transmitter, the following are 

for sale at bargain prices; an otter is preferred for the 
whole ontflt:—TWO Brown microphone amplifiers, 15/-
each; tapped variometer, 4I-; liilvertown waverneter. 
100-1,500 meters, 716; R.I. aerial tuner, new, 10/-: 
collapsible frame aerial, 15/-; short wave tuner. 41-: 
scissor are lamp and carbone, new, 251-; Weston 
ammeter. 0-2 amps, 35I-; Brown headphones, 4,000, 
adjustable, 10/-; hot wire milliammeter, 0-500, 716; 
Weston relay, 716; Siemens voltmeter, 0-350. 3U1-; 
2 Standard condensers, 4-8 mfds, 6/- each; Sterling 
tariometer, 3/-; ammeter 10-0-10, 151-; wave meter, 
10/-; 2 Sterling intervalve power transformer», 15/. each; 
More key, 10/-; Sterling hand microphone, 1D1-1 trans-
former, 6-1 ratio, 5l-; 3 'panic coils, 3/- lot; 2 Cosmos 
coils, 300-2,800, 3/- pair; ammeter 0-10 amps. 5/-; 
ammeter 0-6 amps, 7/6: tapped L.F. choke. 107.; 2 
Weston voltmeters, 0-15v, 25/- each; Jewell 
ampmeter, 0-75 ma, 45/-; milliampmeter, 0-50 ma, 15/-1 
hot wire ammeter, 0-1.5 amp, 151-; milliameter, 0-10 
Ina. 10/-; voltmeter, 0-6v., 4/-; voltmeter, 0-20v., 51-: 
millimeter, 0-5, 15/-; Pye L.F. choke, 321L 1716; Pyo 
L.P. choke, 11011. 17/6; Mareoniplione ideal transformer. 
2.7-1, 18/-; ditto, 6-1, 18/-; 2 D.E.Q. and adaptor, 5/-
lot; 2 D.E.611. 5/- each; 2 L.S.5, 6/- each; 2 V5, 101-
each; 2 A.T.40, 7/6 each; 0/30B, 101.; 2 Polar R.C.C. 
units, 3I each; Liasen 80,000 W anode resistance, 31-
'nil; also a quantity of useful components.—The whole 
may be seen only by appointment, nt 44. Cambridge 
Park, Write-Vail E.11. Tel.: Wonstend 2521. [9397 

COMPONENTS ETC., FOR SALE. 
Tle ELLINGILEE Panel Fittings are designed to give 
B., an expert finish to any home-constructed 
catalogue post free.—Belling and Lee, LW.. Queetiosowal8Y 
Works, Ponders End, Middlesex. (0018 

V Ell Y NI A N Four Coils, complete with base; aerial. 
15/•; transformers, 15/-; 28/- set. —Below. 

011.F. Everyman Four Coils: B.B.C., set of tree. 
As( 36/9; 5NX, set of three, 24/-; set of W,rets 
bases, 3/9; copper screening boxes, highly polisued. 
30/..—Below. 
CIOSSOlt Melody Maker Coils, 7/6 each; all above ex. 
• stock.—Obtainable all dealers or Stone Manufac-
turing Co., 108-9. Great Saffron Hill. London. •E.C.I. 

[0068 
QCOTT SESSIONS and Co (See under Miscellaneous 
• 7 and Itepairs).—Any British set or component sent 
by ieturn, c.o.d.—Bailiwick Parade. Muswell Hill, N.10. 

[8433 
&E'ER 30ft. Handsome Steel Mast; 22/ 6.—See 
.1exeriptive advertisement, Page 13. Easily 

erected. 

A SK Tour Deoler for Gothic Autimderophonir Valve 
£1. Holders; unequalled at 113 each.—If unobtainable. 
write Gothic Electrical Supplies. Ltd • 5-9. Severn 

10), URNDEPT New Goods (deleted from catalogue): 

St., Bir • ham 

1--9 Micrometer crystal detectors, 1/6; hot wire 
ammeters, 0-1.5 amps., 8/11; super vernier dials. 
ratio 7 to 1, 4/11; geared 2-way and 3-way coil 
holders, 4(11; Burndept telephone transformers, 5/11: 
Burndept rheostats, 1.4 Minis., for 1 to 3 valves, 1/3: 
low loss .0002 anode condensers, 2/11 each; dual ditto, 
4/11; concert coils (set of four), 5/6; short wave 
coils (set of four), 5/6; separate coils: 511, 9d.; 5.2. 
1/-; 9.3, 1/6; sizes 300, 400, 500, 2'6; postage paid 
on 5/- orders.—Rodwell. 14, Railway Approach, Len-

MAKE a Complete Job of your set by fitting 

don Bridge. 10208 

1-v-e- gin station log to the cabinet or panel, call sign. 
wave length, name and dial settings all neatly logged, 
make tuning-in a matter of seconds; supplied in three 
finishes, nickel plated. oxydised copper, and oxydised 
silver, all three selling at 2/- each; refill cards for 
1 dial, 2 dial, and 3 or 4 dial receivers, 6d. per 
dozen; smaller models in above three finishes, 1/6 
each; refill cards, 6d. per dozen: this is only one of 
many Bulgin ways of improving the convenience and 
performance ol your set; send at once for a free 
catalogue illustrating our 250 gadgets.—.A. F. Bulgin 
and Co., 9-11, Cursitor St., Chancery Lane, E.C.4. 
'Phone: Holborn 2072. [9396 

FERRANTE A.F.3. Brown's telephones, F type, both 
-L. new; 35/-, or offers.—Bassford, 106, St, Cross Rd., 

[9367 Vt'inchester. 

Wireless' World," when writing to advertisers, will e tsure 

—Z-

- 
_ 

The" Wireless World" says 
"We hope that other do battery makers will follow Messrs. 
Ripaults' lead and come ont into the open with details of 
the average life which may be expected from their cells." 
—See page 478 May led issue. 

FACTS AND MURES. 
The figures shown ea the table below in respect of a " 
class Ordinary Battery" are as a matter of fact identica, with 
those which recently appeared in a Trade Organ, and Dom 
the figures guottd it will be seen that 
RIPAITLIBIELF.REOENERATIVE H.T. DRY BATTERIES 
have very nearly double the life of an ordinary high-clas: 

battery. 

inpaelty and Rate at 
which diacharged 

Useful Life 
Ripaults' 
Self-Mo-

generative 
Battery 

Standard Capacity 
Discharged at ma. 
Double Capacity 
Diseiarged at in ma. 
Treble Capacity 
Discharged at 15 m.a. 

Standard .. 60 10/11; 99 v.. 16/6. 
Double .. 60 v., 15,6; 90 v., 22 6. 
Treble .. 60 v., 19 6 ; 90 v 29 6. 

RIPAIILTS LEAD IN LIFE, EFFICIENCY AND VALUE. 
Write for ..1.1it inert " and Right Choice." table W/W.99 
with full range oi voltages and prices, also complete copies 
of technical teat" reports. 
Obtainabic front Coolers. If any difficulty locally «Vita e,. 

hn. 

475 hrs.  

600 Ins. 

Any High-
Clam 

Ordinary 
Battery 

920 lire. 

260 hrs. 

290 hrs. 

Extra Life 
Driven by 

Battery 

280 ban.  

215 hn.  

220 hrs. 

Mention of " The 

A "" Cabinet. 

Send to Dept. B for interesting free book. 

The [NEW ADDRESS: I 

SAC SUCILANC 

Special Off« 

2 Uniblo 
Cabinets, NI 
2 size, Ce] 

96 volts. 
Cash Price 
£2 6s. bd. 

BATTERY CO. 
(The Wet H.T. Battery Co.) 

Head Offices, Showrooms and Works r 
184-186, Shaftesbury Avenue, 

LONDON, W.C.1. 

"IN DISPENSO 
IMPROVED 
1 9 2 8 
YODEL 

CHARGER 
(WITH POLARITY INDICATOR) 

For charging High and Low Tension 
Accumulators from 

DIRECT CURRENT MAINS. 

Thousands in use °icing event 
satisfaction. 

From all first-class Radio Stores 

Price complete 6/. each. 

rildittglIà 01 Pa ran.. g 
ClIARGER8 for use on .4.0. am 

D.C. Maim on request. 

ard 
,uutos 

Goldstor 

\ R & B 
HEAVY DUTY 

HOKES 
Model E154 

Effective Inductance on 50m/a 
D.C. Load 22/25 Henries. 
D.0 Resistance 90 Ohms 

Weight 34 lbs 
Price 25e-

Model 3166 
Effective Inductance on 100m/a 
D.0 Load 30/32 Henri 
D.C. Resistance 150 Ohms. 

Weight 111 lbs. 
Price 38'6 
Manufactured by 

RICH & BUNDY 
Transformer Manufacturers. 

New Road, Ponders End, Middx. 

'Phone: Enfield 0777. 

Burndept microphone, in-set type, 10/-. 

supporting stand; 10/, 

souk kit, 301, 

uud Burndept L.F. transformers, 61- each. • 

AL 
IR..r.ELESS 

&The WIRELESS ENGINEER.. 
prompt attention. 

Month 

2s. 64 

net. 

A. 
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Components, Etc., fer Sale.—Contd. 

J3 EFORE Erecting Your Aerial aek your dealer for pamphlet of Laker special outdoor accessories. 
See advertisement page 13. [0155 

E CONOMISE—on good material—by part exchange. 

IT is so good. 

1-10 What You Will, how you will, the most ero-
-Le comical way of buying is part exchange. 
N .PPLEBY*S.—Part exchange. 

BEAT It! You cannot beat It; you obtain part of 
what you want for something you do not—and 

when the deal is over—it is over; it is not like the 
proverbial bad penny. 
T ILE Best in this Time—now. 

Tr You are not yet a Regular Customer, try part 
1 exchange for your next set, loud speaker. or 
zomponents; you will save money! There is no need 
to repeat this to your friends; they know! And there 
are many hundreds of them. 
IT Will Satisfy You, too. 

VOIT are Safe with it at Applefiy's, the senior 
1- service. 

IF You are not Aware of Our System, here is a 
brief outline; simple. straightforward. fair. 

\7VE Supply all the Leading Lines of Radio Appara-
tua at Current List Prices, and make no ear-

lam, charges, except on accumulators and batteries, 
ind exceptionally bulky articles. 
rN Part Exchange we will take any Component or 
L Loud Speaker, for which yen hays no further use. 
To Make Fair Offers we must see the Material—must 
J. —as it is essential, so send your gear to us to 
alum.; in (lie unlikely event of no agreement being 
etched we will return your material carriage paid; 
ou need entertain little fear, for our returns in tide 
espect are under one per cent., mostly clue to a dis-
egatd of the following terms, which are absolutely 
ssential to fair offer. 
LATE Cannot Accept In Part Exchange Old Bright 
VV Emitter Valves, burnt-out valves, transformers. 
te., for economical reasons, and to allow fair offer, 
e cannot execute part exchange orders of less timan 
0/- nett cash value; also any offer made is as allow-
ace from an order of not less than twice the allow-
ace—but it is fair. 
:1,0 Send Your Parcel Along, please park well to 
7 avoid breakage, including in it a list of contents, 
ad a list of new requirements; we will do our best le 
ve you satisfaction 
PPLEBY'S, specialists in and originators of square 

I. deal part exchange by mail.—Applebye, Tice 
'oft, Willesden. London, N.W.10. [9383 

AKER 30ft. Handsome Steel Mast; 22, 6.—See 
.1 descriptive advertisement, page 13. Easily 
ected. [0022 

ITORR Y Barge ins.—Blue spot pone units, 21 / 
usually 25/e; R.I. neutrodyne condensers, 1/9: 

*lesson 6 ohm rheostats, I '3; Ericsson .001. variable 
ndensers, 2:3; Lessen 25 coils. 1/3 each; polar 3-coil 
Hers, 2!6; 2-volt dull emitter valves, 2/11: all post 
Id and guaranteed.—Storrys', Ltd., 143-5, Eastbank 
., Southport. [9360 

TARCONI Ides Transformer. 6-1, 17:6 ; Ferran ti 
L output transformer. 1-1, 17,,.; G.E.C. gramo-
one pick-up, 18/-; all as good as new.—Buchan, Lin-
:es, Biggar. Scot. (9361 

IXPERIMENTER'S Surplus.-2 Igranic dual .0005 
raid. condensers. 101- each; 3 Pete-Scott copper 

eerie and bases (6-pin). 5/. each; I Peto-Scott 
itralisiug condenser, 2/6; 1 each Peto-Scott split 
andary 6-pin coil and Reinert coil, Broadcast wave. 
gth. 5/. each; 1 Magnum volume control. 5,-; 
lyldon temprytes, 2 ohms. 1 - each; 1 Sterling Baby 
cl-speaker, black finish, 25I-; must sell; all pref.-
illy new.—Gibbs, 34, Tudor Rd., Upton Park, E.13. 

[9366 
OILS, plug-in, Burndept 100. 150, 50, CAA'. 40, 

90. 175, Igranie 100. 50. 30, Atlas C.T.60; 20/. 
all perfect. —Geddes, Southbar, Renfrew, N.B. 

[9368 
EFORE Erecting Your Aerial ask year dealer for 
pimphlet of Laker special outdoor accessories, 
advertisement page 13. [0156 

XPER1MENTER Selling Surplus Parts, good con-
dition; lists on application valves, batteries. 

portents.—Box 7209, c/o The Wireless World. [9369 

1LATEUR'S Surplus, all as new.—Mullard trans-
former, 17/6; Millard R.C.C. unit, 10/6; Colvern 

le H.F. choke, 6/6; RI Varley anode resist-
's. 250.000. 200,000. 150.000, 5;- each.—Box 7241, 
Thr Wireless World. [9373 

RANIC Neutre-regenerative High Frequency Short 
Wave Amplifier Outfit, screens, chokes, trans. 
ers, 30 to 550 metres, instructions. idue print. 
et; rest £5/10 month ago, first £3/10 secures.— 
ZNES, London, W.C.I. [9377 

IATEETR'S Surplus.—Garrard 11A gramephone 
motoe. 301-; Garrard 10A motor, 40/-: 2 G.E.C. 
ups. 25 ,- each; Brandes 5-1 transformer, 10/-; 2 
arms, adapted for pick-up, 2/6 each; deposit 
m.—Box 7245. c/o Ti,. Wireless World. [9380 

K ER 30f t. Handsome Steel Mast; 22 / 6.—See 
dewriptive advertisement. page 13. Easily 
ed.0023 

43 Advertisements for " The Wireless Woild " 

"OF PROVED 
EFFICIENCY" 
MOVING-COIL 
LOUDSPEAKERS 

Permanent 
Magnet Models. 

Require no 
accumulator. 

£6 - 5 - 
WRITE FOR 
NEW LISTS. 

• Electro 
Magnet 
Models 

to suit Re-
quirements. 

£3-10-0 
and 

£4 - 7 - 
The Wireless Press and 
Public agree that com-
ponents manufactured by 

BAKER'S 
SELHURST" 
RADIO 

GIVE THE BEST 
POSSIBLE RESULTS. 

SERVICE 
QUALITY 

Free Advice 

Immediate Delivery 

Acknowledged to be 
the best obtainable. 

If you require advice, write to the Query 
Department 

BAKER'S " SEUIURST " RADIO 
Office: 89, Selhurst Rd., S. Norwood, S.E.25. 

Works (always open): 
42, Cherry Orchard Rd., E. Croydon Station. 

(10 minute, non-ntop from Victoria or London Bridge) 

Telephone: - CROYDON v518. 

All parts can be obtained on 
Deferred Terms from the L,ondon 
Radio Supply Co., 11. Oat Lane. 

Noble Street, E.C.2. 
INSIST ON GENUINE PARTS 
MADE BY BAKER'S "SELHURST" 

RADIO. 

Components, Etc., for .Sale.---Contd. 
A MATEDIUSBurplus.—P.M.3, 6/6; Wank 5-1, and 

0.A.V. all-purpose transformera, 6/- each; Lewerat 
t'oil screen and base, 4/6; geared coil holder and dial « (new), 4/-; post . extra; wanted, Ferranti A.F.5.-
37, Cowbit Rd., Spalding, Lincs. [9385 

'VERRANTI 25-1 Output Transformer, Le wcos 
8.8.T.P. (6-pin) transformer, Igranic 400 and 

Liasen X coil, 250, above unused; also Magnum tapped 
coil, 25/75, ditto 100/250, Western Electric kone 
speaker, perfect; what offers, lot or separate I—Thomas. 
Gerynant, Criccieth. [9387 

cOMPONFlNTS Used for Experiments, excellent con-
dition, including fixed condensers, set superhet, 

parts, transformers, speakers, etc.; all bargains; stamp 
lor particulars.—Box 7279, c/o The Wireless World. 

[9389 A MATEUR'S Surplus.—Ferranti A.F.3. 15/-: R.I. 
A. multiratio, 12/.; S.S. II.F. transformers, long and 
short waves, Colvern formers and bases, 10/- pair; 2 
ditto split primary, 10/- pair; Ormond .0005 S.L.}'. 
friction controlled, 12/6,• latest Ediswan 3-valve R.C. 
unit, Ediswan 6-volt valves, Ediswan flex and plug, 
eost 64/-, used 40 hours, 35/-; all above as new.— 
Hughes, University Settlement, Nile St., Liverpool. 

[9393 nEFORE Erecting Your Aerial ask your dealer for 
pamphlet of Laker special outdoor accessories. 

See advertisement page 13. [0157 

P ON'ER Transformers. from 20!.; chokes, 17/6; we 
make all typas; special quotations on receipt par-

ticulars.—Mannering Electric Cu., 1, The Grove, Golders 
Green, N.W.11. [9332 

MASTER Three Circuit —Set of parts, complete with 
3 valves. 48/.; without valves, 301-.—Morley, 18 

Grangemill Rd., Catford. 9 

ADIO House, Huddersfield, issues the Reliability32R 
Wireless Guide.—Write to J. H. Taylor and Co., 

sent post free. 
Radio House, Macaulay St, Hudde rsfield, for tc000p2y8, 

IrrIVO Experimenters Wish to Dispose of Followinx 
Surplus:—Ferranti loud-speaker, new, 501-; Breen 

H3Q. unused, 501.; RI. Varley retroactive Saner. 
model .&, new, 35/-; G.E.O. gramophone pick-up, nearly 
new, 30I-J Ferranti A.k`.3 transformer, 18/..—Box 7296, 
c/o The Wireless World. 

T AKER 3011. Handsome Steel Mast; 22/6.1-9414: 
1-A descriptive adverti.ement, page 13. Easily 
erected. (0035 

RADIO MANUFACTURERS Elpec[i7113.5e 
£LL in the supply of components required for wireltes 
World circuits. 
B UILD, overhaul, or repair any circuit published in 

**Wireless World" and guarantee results. 
R ADIO Sets, eliminatore, moving coil loud-speakers, 

despatched. 
MATLOCK RADIO MANUFACTURERS, Mafia* 
•LLL House, Woodberry Grove, leinchley, N.12. ',Phone: 
Finchley 2837. [9415 

McMICHAEL Supersonic Block Unit; £3/10; some 
1SL accessories if required.—ILand, Room 5, Old County 
Mall, Spring Gardens, London, S.W.1. [9414 

WERRANTI 25/1 Pt:email Output Traneformer, new, 
A purchased by mistake; 15.-.—Box 7305, ehat9412a3s 
Wireless World. 

EFORE Erecting Your Aerial ask your dealer for 
AP pamphlet of Laker special outdoor accessories. 
See advertisement page 13. 
nRA..N..D New Phillips H.T. Charger, 200 volts[914508 

100 eycles, £3; Burndept Ethovox, 120 ohms, 30/-; 
inuring coil speaker, high resistance, 6 volts 1 amp field, 
assembled and centred, 501-; buzzer wavemeter in 
mahogany cose, with special coils, 200-600 and 601./-
2,000 metres, and calibration charte, 50/-; Berndept 6 
pole 0.0. switch, 4/-; 2-pole ditto, 2/-; 2 Utility 2. 
pole, 1/6 each; plug and jack, 1/-; Igranic volume con-
trol, 4/-; Burndept 6 ohm rheostat. 116; Pilot dial 
and 6 volt bulb, 4/-; L.F. choke coupler in iron care, 
10/-; Burndept 20:1 telephone transformer, 31.; Burn-
dept 35 mid 50 1/- each; 2 geared coil holder'. 
2/- eath; 2 'ammo L.F. type E 3:1, 5:1, V- each; 
Sifeni 30 milliameter, 1.5/.; mid postage.—Whittaker, 
34. Westwood Ar., Timperley, Cheshire. [9291 

VOR Sale.—Two Navy ammeters, in perfect wortritu; 
A order; £2.—Gaelsby, 1, Longley Rd., Huddersfield. 

[9399 
A MPLIFEX Frame Aerial, as new, 25/6; .0002 
L-A G.E.O. 'dew motion condenser, 8/6; 8 short wave 
coils and holder, 10,6; Amplion Junior, 12/6; (LEA*. 
variometer, 4/6; Polar R.C.C. unit, 4/6; 4 Benjamin 
holders, 51-.—BMIWSGF, London, IV.C.1. [9400 

MARCONI 6 to 1 Transformer, 10/-• pair Pre mum 
-Lv-a. mill transformers, 12/-: Fada £51. kit. £1; Mit!. 
lard 0/10 valve. new, 10/-; hot wire ammeter 2.5, new, 
101.; tarinble eondensers. Sterling genred .001, .0005. 
.0003. 11/- lot: Brandes, geared .0005, new, 91-: 
Parent, new, .00035, 6/-; gecophone. friction .0002. 
.0003, 5'. each: Brandes table talker, new, 18/-: 
Brandes small cone speaker, new. 25/-; Gattmont meeker. 
sanie as Sterile!: Primes', 25.'-; Brown P2, offers vastest. 

Headlands, Keswick. [9404 

30ft. Handsome Steel Mast; 22 /6.—See 
1.1 descriptive advert isement. page 13. Easily 
erected. (0036 

eabinete und aceeesones; overseam orders promptly 

are only arccpted from firms we believe to be thorottehlv reliable. 
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Components. Etc., foi Sale.—Contd. 

rr UNGAR, Charger, H.T. and L.T. new; £4; Metro-
-II. Vick A.O. mains unit, new, £6/15; Gerrard double 
spring motor, £2; latest G.E.O. electric gramophone 
motor, for all voltages, £4. both brand new; Western 
Electric power amplifier, with valves, new, £6; Welisen 
moving coil speaker, 45/-; magnavox unit, 30/-; large 
Amplion unit, 30/-; Woodruffe pick-up. 351-; W.1-1. 
end W.J. type Exide batteries, various valves, 
end radio and gramophone components.—Aspden. b. 
Southport Rd., Chorley. [9411 

MISCELLANEOUS. 

EASY Payments.—We supply, by easy payment.. 
components, accessories and sets, any make; 10"/ 

down, balance spread over 10 months.—Send list o: 
requirements to London Radio Supply Co.. 11, ()at 
Lane. London. E.C.2. [009'; 

LAKER 30It. Handsome Steel Mast; 22/6.—See 
descriptive advertisement, page 13. Easily 

erected. [0037 

A SUMMER Hobby.—Re-stringing Tennis Racquets'. 
frames, gut, tools. Lists and instructions, stamp 

—Morris, 143, Lonsdale St.. Bradford. [8413 

SCOTT SESSIONS and Co., Great Britain's Radio 
Doctors (Approved R.S.G.B., W.L.).—Staff of ex-

perts at your cervical Send your set, quotation by re-
turn, for express repairs and modernisations of every 
description; visits arranged, London area.—'Phone , 
Mountview 8421 Bailiwick Parade, Muswell Hill. N.10 

18432 

J3EFORE Erecting Your Aerial ask your dealer for pamphlet of Laker special outdoor accessoriee. 
See advertisement page 1:1. [0153 

Q'FEEL Wireless Masts. 20ft. 8/9, 281t. 11/9; 3611. 
17/-; made of tubular steel, stand any gale; sent 

out ready to put up with full instructions; send for 
lists or call.—Selmor, 29. Paternoster Row. E.CA. 
City 3112. [9261 

y AKER 305.. Handsome Steel Mast; 22/6.—See 
descriptive advertisement, page 13. Easily 

erected. [0046 

EIXPERIMENTAL Work of all kinds; television 
AU parts made; repairs.—John Salter, member 
R.S.G.B. (Established 1896), 13, Featherstone Build-
ings, Holborn, W.O. [9304 

T AXER 30f t. Handsome Steel Mast; 22/6.—See 
-8-J descriptive advertisement. page 13. Easily 
erected. [0047 

NCINEERS.—Do you realise that the 
Mech.E., A.M.I.E.E., or A.M.I.A.E., etc., is a 

certain passport to a well paid post? We can quickly 
prepare you for these examinations in your own home. 
In our free 70 page book Prof. A. M. Low tells of 
the opportunities you are missing; this book gives 
details of 40 Eng, exams. and courses. We guarantee 
No Pass—No Fee.—Write now, state subject or exam., 
British " Institute of Engineering Technology, 87, 
Shakespeare House, Leicester Sq., London. [9312 

BEFORE Erecting Your Aerial ask your dealer for 
pamphlet of Laker special outdoor accessories. 

See advertisement page 13. [0154 

TNVENTIONS and Ideas.—Cleartron (1927), Ltd. 
A are always ready to investigate, test, develop 
and promote under royalty basis any sound inven-
tion or idea connected with wireless; strictest eon-
tidence.—Write Managing Director, Cleartron (1927). 
Ltd., 21, Cumberland St., Birmingham. [9329 

T AXER 30f t. Handsome Steel Mast; 22/6.—See 
.2-4 descriptive advertisement, page 13. Easily 
erected. [0061 

eiN. Spark Coils, massive build, complete with in-
terrupter and points, 12/6; ditto, sound wind-

ings, no interrupter, 8mfd. condenser included, 7/6.— 
Below 

fi 
1GH Class Polarised Relays, new, complete with 
points, glass top glass case, 41,42in.x23/4 in., 

mounted on polished base, with terminals, 30/..— 

Below. - 
MICROPHONES for Speech and Music Transmission, 
-LTA 2/-; microphone transformers, small 21-, large 
3/6; microphone buttons, 1 /-; large earphones, 1/ 6; 
hand telephones, complete with earphone and micro-
phone, 4/-; 42 gauge wire-wound 1,000 ohm chokes, 
1/-; n,w single way Dewar switches, 1/-; good 
hawsers, in case, 1/-; cone speaker permanent mag-
nets, wound bobbins, 2/6.—Below. 
LARGE Desk Type Fan Motors, no fans, 110 volts 

D.C., very suitable for making 100-volt dynamos 
for charging H.T. accumulators; 10/- each.—Below. 
.1.h.p. Motor Blowers, 110 volts D.C., direct coupled, 
4 as new, 40/-; new H.T. transformers, 50-1 ratio, 
4in.x3in.x3in., new, 5/-; 6-cyl. aeroplane magneto., 
no breakers, make good H.T. generators, 7/6; hand 
driven H.T. generators, 80 volts 10 milliamps, 5/..— 
Below. 
011ARGING Dynamos, 14 volts 12 amps, ball bear-

ing, carboa.brushes, new condition, massive build 
for contiauons running, 35/-; electric self starters for 
ears, if rewound would make splendid dynamos, 6 
or 12 volts, 15/- each.—Below. 
ALL Above Goods Guaranteed, full cash refunded if 

not suitable; cash with order; 3 days' approval 
from date of delivery; all letters answered.—Galpin, 
Binfield Heath, nr. Henley-on-Thames. [9398 

Mention oj " The Wireless World," 

EPOCH 
MOVING COIL PARTS 

WHY has the Epoch so quickly taken first 
rank in the speaker market ? 
WHY glowing testimonials by every post? 
WHY do all who have seen and heard them 
n gr"  f hat if they were priced at double or even 
reble the figure they would still represent the 
b-st buy in the market? Why? 
BECAUSE they are unmatched for 
quality, efficiency, reliability, accuracy, tone 
and finish, and the price is only 

£3.10.0 • 
ALMOST COMPLETELY ASSEMBLED 

(Final assembly is a simple half an hour'sjoh. 

Send for literature explaining points of superiority 
over all other makes. 

— FROM ALL DEALERS AND FROM _ 
EPOCH ELECTRICAL SOCIETY LTD., 
53, Gracechurch St., London, E.C.3. 

NNOyA.C. and D.C. 

H.T. SUPPLY UNITS: 

Cheaper than a dry battery! 
Cons less than a Largo capacity ire 
battery. 

THINK OP IT-0611 MALL 
OUTLAY—TRAf'S ALL. 

No valve,. No trouble. No es. 
penMse replacement. 
Components ales 
bupplled from 

Send foe ;WI detail,. 

Tawnier*, Manufacturing Co. 
'relsemere Ed., West Norwood, El E.27 

'Phone . Stn., t ham 6731 

Miscellaneous.—Contd. 

Spark Coil, Marconi, excellent condition 
‘-r £5/5; moving coil voltmeter. Ferranti, new 

50-100v., 81n. dial, 22/-; 411[1.p. petrol engine twii 
cyl., very little used, but le magneto, £3.— rani 
Goring, Sussex, (939: 

A LEXANDER BLACK, the wireless doctor, will b 
2-1 away from London until August 1st; all letter 
will be forwarded; Mr. Black trusts that his client 
will not be inconvenienced.-2a. Woodville Grove 
N.16. Sloane 5105 and Clissold 3687. [789. 

LAKER 30f t. Handsome Steel Mast; 22/6.—Se 
descriptive aelvertiseinent, page 13. Easil, 

erected. 006; 
• 

PATENT AGENTS. 

DATENTS and Trade Marks. British arid foreign.-
-I. Gee and Co. (IL T. P. (iee, Member R.S.G.Il 
and A.M.I.R.E.), 51-52, Chancery Lane. London, W.C.2 
'Phone: Holborn 1525 [000 

REPAIRS. 

mWEI.VE Mor;ths' Guarantee Accompanies All Ou 
Repairs; any make of L.F. transformer, heat 

phones, or loud-speaker repaired and despatched withi 
48 hours; 4/-, post free; don't discard if burnt out 
terms to trade.—Transformer Repair Co. (Dept. W. 
214, High St., Colliers Wood. 8.W.19. [001 

QCOTT SESSIONS and Co., Great Britain's Red 
1.7 Doctora—Loud speakers or 'phones repaired; 3/ 
post free.—Halliwick Parade. Muswell Hill, 5.10. [843 

TRANSFORMERS, all types repaired, tested an 
-I- returned: post free 4/-.—G. Tucker. 43. Victor: 
Rd., Blandlord. Dorset. [902 

REPAIRS returned Post Free, and to ensure sat: 
faction rend remittance after approval of same.. 

Leeds Wireless Repair Service. 

LOUD Speakers, headphones, rewound to any r 
sistauce and remagnetiscd, 3/-; transformers r 

wound, 4/-; sets constructed and overhauled, semi 
guaranteed.—Leeds Wireless Repair Service, 5, Bost< 
Place, Green Rd., Leeds. [934 

LOUD-SPEAKERS, headphones, guaranteed repai 
any make or type, rewound, remagnetised and a 

United by experts; best materials only used; post fp 
4/-.—Howell, 42, Fotherington ltd., Enfield, Middlesex 

[931 

METERS Repaired.—Voltmeters, ammeters, mil 
ammeters, meggermeters repaired and re-ca 

brated; transformers, chokes, loud-speakers al 
'phones rewound; lowest possible quotations.— 
Lacey, 12, Pascoe Rd., Lewisham, S.E.13. [94: 

MOVING COIL 
SPEAKERS 
Best quality materials and work-

manship. Z. 
Protected windings o 

Models for mains or accumulators. m 
Small gap: high efficiency. co 
A really high-class instrument e no 

with the best credentials, m 
r 
ew 
9 

PARTICULARS NOW READY 
POST FREE. 

SIMMONDS BROS., 
SHIRELAND ROAD, SMETHWICK, Staffs. 

when writing to advertisers, 

WANTED. 

Rice-Kellog Loud Speaker, mahogany A. 
model.—Particulars to Prince, Queen's Hot 

Herne Bay. [93. 

RANDESET 111A, receiver only, must be in gm 
unteed order.—Chapman, Paddock-Wood, Kent. 

[93 
rOMPLETE Set of High Wave Length, high 

queney coils tor All-British Six.—Davison, Boners 
Antrim Rd., Belfast. [93 

WANTED, Marconi D.E.7 (Fetrode) valve; chesn 
Tv Scott, 91, High St., Musselburgh. [93 

W ANTED, Marconipfione Super Eight, model i 
must be perfect, cash waiting; also Marco 

phone eliminator, A.C. 230, exchange D.C. 230 :three 
eliminator and cash.—Box 7295, c/o The Wire! 
IVerld. [94 

EXCHANGE. 

DART Exchange, best offers; anything reasons 
entertained.—G. A. Ryall, 182, Kennington 

S.E.11. [9 

T HE Original Exchange; anything wireless 
musical.—Browne, 60, Newington Green, N.le 

[9' 

RADIO EXCHANGES Co. Request you to S. 
Along your Parcel of Used Parts, with list 

new requirements; specialists in exchanges.—Ra 
Exchanges Cu., 29, Harrow Rd., W.2. [9 

SITUATIONS VACANT. 

QM ALL West End Firm, Identified high grade ri 
kJ work and splendid connections, have vaca 
keen, knowledgeable enthusiast with view lui 
directorship; investment not required, but remur 
Gen mostly by results.—Box 7179. cio The Wir. 
World. Ef. 

REPRESENTATIVES; first class men required, 
don and Provinces, tor well known variable 

denser, consistently advertised in this journal' 
men only wauted.—Box 7285, 0/0 The Wireless Wen 

I! 
TXTANTED, senior test room assistant for 
v, manufacturing radio broadcasting receivers 

accessories, previous experience in this capacity e 
tin1.— Apply, stating unalifirations and salary requ 
to Box 7240. elo Th,e Wireleall World. 

will ensure promfrt attention. 

e - 
e 
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Situations Vacant. —Contd. 

TECHNICAL Assistant Wanted for Wireless Labors.. 
toe, must have first class experience.—Box 189. 

o Knights, 55, Chancery Lane, W.C.2. 10223 
DADIO.—Required by leading radio mannfaetnrers 
-a-t' capable man tie service chief, sound technical 
knowledge and administrative experience absolutely 
essential; excellent opening for right men.—Applieations, 
with full particulars, to Box 7210, do The Wireless 
World. [9370 

PROGRESSIVE North London Retailer requires 
capable young man to take control, able to 

supervise charging plant; small cash security required: 
gord pcst to right man.—Write salary and commission 
required to Box 7292, c/u The Wireless World. [9417 

A PPLICATIONS are invited from Gentlemen of 
£1. Education, with sound business experience, to 
take charge of the radio and electrical department of 
an important suburban atore; applicants must 
possess technical knowledge and be conversant with 
the latest developments in radio; the position is pro-
gressive aid permanent.—Apply, stating age, experi-
ence and qualifications and present position, salary 
expected. to Box 7294, cio The Wireless World. [9423 

SITUATIONS WANTED. 
A DVERTISER (23), thorough technical knowledge, 
£1. amateur transmitter, requires situation, able to 
undertake any design, test, or repair work, sales and 
service experience, London district. —Box 7094, c/o 
The Wireless World. [9267 

VOUNG Man, age 22, good education, first class 
P.M.G., three years marine operator, experience 

all modern transmitters and receivers, disengaged, 
wishes to start in any position, salary not so im-
portant as prospects—W. S., 14, Marefair, Northamp-
ton. [9269 

WIRELESS Engineer (29, Requires Position as 
r I Traveller, expert knowledge of eomponents; Mid-
undo or South Wales; own car —R., 115, High $t.. 
Kordele. near Stourbridge. [9386 

BUSINESSES & PROPERTY l'OR SALE. 
TO BE LET, OR WANTED. 

ELECTRICAL and Wireless Business for Sale in 
Channel Islands, established five years, good con-

Mimi, and reason for disposing of same; full par-
wulars on application.—Box 7087, cio The Wireless 
road. [9253 

BOOKS, INSTRUCTION. ETC. 
STEP by Step Wireless, a complete course of the 
7 theory of electricity in relation to the practical 
!sign of wireless apparatus, eliminators, circuits. etc., 
ith extracts from a designer's notebook giving up-to-
ste practical applications; issued weekly, send I p.o. 
r first 4 weeks—Clifford Pressland. AM.I.E.E. Eng.. 
opt. W.W.. Hampton-on-Thames. f0195 
PYRE A.B.C. of the Superhet," by Mr. Claude L. 
A Lyons, HAILE., 88 pages, 17 explanatory din-
ar« or photographs, and including complete 
hematic and point-to-point wiring plan of the famous 
Evening Chronicle " 8-valve superheterodyne re-
ver. The only book of its kind at present in 
lateare; recently described by the Editor of "The 
ireless World " as " A fascinating booklet. . . . 
lucid description of the operation of the superhet 
server . . . With conetructional details and useful 
its and for the home constructor."-s-Only 8d. corn-
ste, post free, from Claude Lyons. Ltd. (GAL Quality 
rtsl, 76, Oldhall St., Liverpool. [0159 

Build this 
yourself 

(rosi 

"ETA" 
Moving Coll 

Load Sneaker 
Components 

and gel :- - 

HIGH SENSITIVITY, LOW CONSUMPTION, 
EASE OF ASSEMBLY AND CONTROL, 
DESIGN AND FINISH IN KEEPING WITH 
DRAWING Room SURROUNDINGS, 

MADE In' TOOLMAKER., 
LotFree. Averinily R1501n-j,O 4f. 

ETA TOOL. CO., 
70a-e ASYLUM STREET, LEICESTER, 

The W.E.M. DA VEX 
ELIMINATOR 
A neat wave trap 
specially adapted for 
5XX and 5GB. 
Efficient for all sets. 
106 each, post free. 
IT. MARY'S MOTOR CO., 

Wireless Dept., 
/Israel Harberoagb. 

Books, Instruction, Etc.—Contd. 
•• G EZTeING1 tit% We. olu 

tea-tialoRgaucei,io,;.00a iUtetaraae-
lions, guide to receiver maintenance, all about super-
hots, all about H.T. eliminators, components for 
reception and transmission, something really new 
and worth while for everybody, including the ad-
vanced research worker: includes a guide to 'Hera. 
tore and the best circuits; no enthusiasts should be 
without it, and it will save you money In the end; 
owing to heavy cost of printing and preparation 
(blocks alone cost over £150) we cannot give these 
away; price of this unique art catalogue-76 pages 
crammed full cf interest-1i- post free; we will re-
fund the 1/- as a rebate on your first order value 
5,'- or more.—Claude Lyons, Ltd., 76, Oldhall St., 
Liverpool, Lancs. [01 60 

H.T. Batteries are now a proved succes6s0; 
VT write for new illustrated booklet, giving cost 
and method of building and maintaining, free; men-
tion paper.—Taylor, 57, Studley Rd.. Stockwell. Lon-
don. 10077 
THE R.S.G.B. Annual and Log Book, a directory 

of call signs and addresses of all leading British 
and foreign transmitters, invaluable to all Interested 
in amateur radio; price 4/, post free, from the Incor-
porated Radio Society of Great Britain, 53, Victoria 
St, SW 1. [9146 

earer" I jar. 

SPECIFIED' 
IN THE COSSOR 
SCREENED GRID 

H.F. UNIT 

FARADEX 'Fit,rjc,; 
RESISTOR 6, 15, 30 ohms 
High quality finish, all metal parts nickel 
plated wire wound on hard fibre strip. 
Terminal Connections, Price 1/. each. 

Postage ad. 

ROOKE BROS. LTD., 
55, Cardington Street, London, N.W.1. 

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
T ACCU MULATORS. vet 22/6 

" merged Complete as illustrated. 
Price 

DOUBLE CAPACITY TYPE, 60 volts, 6 amp. 30/.. 
r he World's Best High Tension Accumulator and o. 
Vlanufacturv. The Unique Semi-oil Submerged festoie of ils,, 
Elite absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 

SOLD ON APPROVAL sivrinc 
ACCUMULATORS ELITE, BEDFORD St., HALWAX. Telephone: 4304. Telegrams: Elite, Ha/ijar 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON. W.1. 

THE VALVE HOLDER THAT IS PERFECT!! 
WORLD PATENT INTERRUPTED MESH SUSPENSION. 

We GUARANTEE these holders to be a revelation 
both in regard to performance and quality, and ask 

you to test them against any other. If you are not 

satisfied we will refund your money, less postage. 

OUR DIRECT TO THE PUBLIC POLICY enables us to 
seU at 8/3 eaok POST FREE with P.O. remittance or C.O.D. 
charge extra. 

NO SPRINGS. 
NO RUBBER USED. 

THE PERFECT 
EBONITE pifist 

. Four Qualities: Matt. Semi-Polished 
Mahogany, Hand-Polished. 

le Monu lactiners:_ 
B. POTTER & CO., LTD.. Station 

lildings, ROCHDALE. Phone: 1485. 

47 Advertisements for " The 
11111,1-rf 

Wireless World " are only accepted ft-Gm firms we believe to 

4.11. 

be thoroughly reliable. 
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INDEX TO ADVERTISEMENTS. 
PAGE 

Accumulators Elite   17 
A.F.A. Accumulators, Ltd.   2 
Alder Leather Co.   Id 
Artie Fuse & Electrical Mfg. Co., Ltd.   17 

B. & J. Wireless Co.   10 
Baker's " Sellturst " Radio   15 
Bird, Sydney S., & Sons, Ltd.   18 
Bowyer Lowe Co., Ltd.   Cover i. 

2 
5 

Brown, 8. G., Ltd. 
Burndept Wireless, Ltd. 
Burton, C. F. & H.   

Carrington Mani. Co., I  td  18 
Cawley, W.    10 
Cole, E. K., Ltd.   
Cossor, A. C., Ltd.   
Cutters & Tools, Ltd.   

D.F.M. Radio   
Dnbilier Condenser Co. 11925), Ltd. .... Cover fit. 
D.X. Coils, Ltd.   Cover iii. 

Electradix Radios 
Electron Co., Ltd.   
Epoch Electrical Society. Ltd.   
Eta Tool Co.   

..   
Fuller Accumulator Co. (1926). Ltd. .. Cover IL 

°embroil Bros., Ltd.   10 
Garnett., Whiteley & Co., Ltd.   Cover ii. 
General Electric Co., I.td.   7 
Coodchild, Chapman & Co.   18 

Hart Bros. Electrical Manufacturing Co., Ltd  6 
Heayberd, F. C., & Co.   18 
Holzman, L.   

Jackson Bros.   4 

Laker, J. & J.. Co., Ltd.   13 
Lang & Squire, Ltd. 14 
Langliain Radio   
Lawrence & Hull   11 

4 
London Radio Supply Co.   11 

Marconiphone Co., Ltd., The   Cover iv. 
Metro-Vick Supplies, Ltd.   Cover i. & p. 3 

11 Mie Wireless Co.   14 
Mullard Wireless Service Co., Ltd. Cover i. and p. 1 

17 Partridge & Mee, Ltd.   2 

9 
16 

8 

Eton Glass Battery Co. 

Ferranti Ltd.   

Loewe Radio Co., Ltd. 

PAGE PAGE 
  10 Perseus Radio   10 

Philips Lamps, Ltd.   
Porter, C. J.   11 
Potter, H. B., & Co., Ltd.   17 

Radi-Arc Electrical Co. (1027), Ltd.   
Rich & Bundy   14 
Itipaults, Ltd.     14 
Rook° Bros.. Ltd.   ... 17 

Sankey, J., & Sons, Ltd.   Cover iii. 
Simmonds Bros.   16 
St. Mary's Motor Co. .. ....... . . ... .........   17 
Storey Bros., & Co.   11 

Telegraph Condenser Co., Ltd. .. Cover I. and p. 5 
lelsen Electric Co. Lt.l. ........   
Transformer Repair Co.   10 
Trelleborg Ebonite Works, Ltd.   
Tuisemere Mani. Co. 16 ... 
Ward & boldstone, Ltd.   14 
Watmel Wireless Co., Ltd.   e 
Westinghouse Brake & Saxby Signal Co., Ltd  9 
Weston Electrical Instrument Co., Ltd.   7 
Wet H.P. Battery Co.   14 
Whiteley, Boneham & Co., Ltd.   4 
Williams & Moffat, Ltd.   

A Small Condenser—with a 
Great Reputation 

THE CYLDON "BEBE" 
condensers were primarily designed for use as 
reaction conde s-but the 1 capacities are 
ideal as tuning cond where space is limited. 
Made in five germicides: '0001 7/6, '00015 8i-, 
1002 8/6, '00025 916, '0003 11/-. Complete 
with 2" knob and dial. Full particulars of al' 
" Cyldon" condensers post free on req 1 est. 

1.30H 
SYDNEY S. BIRD & SONS, LTD., 
CYLDON WORKS, ENFIELD TOWN, MIDDLESEX. 

Made in an hour 
o r 

4.-3-6 
A perfected unit designed to bol, tc 
baffle direct, eliminating vibratory dis-
tortion. Perfect coil entring device. 
Reception uneguali,i, tor king list °Wog 
luxurious. 

PRICES OF PAR I'S 

Pot Magnet complete wound for 
13 volt accumulator 1 amp. or 4 
volt accumulator 1 amp. .. 

Aluminium diaphragm holder and magnet cradle 
complete with termituds 

Low resistance moving coil complete and wound with 
36 wire Ito be used with a 25-1 transformer' 

Special paper marked for cutting out diaphragm 
Special diaphragm tuapencion and aluminium 

• 

e . 
0 

1 1, 6 

6 6 
1 0 

8 4 
Total 84 8  

Tot Magnet wound for molna voltage 100430 volts D.C. e ate, 
flirt, resistance moving coil wound with 2.50(1 tune. of 413 wire 
6,9 -otra. High resistance centre tapped moving coil 9/- extra 

LANG & SQUIRE, Ltd., Wales Farm Rd.. Acton.W.3. 'Phone • Chiswick 0493 

VI BRO-SKI N 
Special Leather for fixing 
the diaphragm of the 

MOVING COIL 
Lour) SPEAKER 

Price 2,6 per piece (11 ins. sq.) 
post free. Cash with order. 

The ALDER LEATHER CO. 
3, Southwark Street, S.E.1. 

Telephone: Hop 4448. Special Terms to the Trade. 

SILENT 
ELIMINATORS-
The secret of obtaining power 
ful, silent, and enduring 
results from the Eliminator 
you are about to build depends 
entirely on the right selection 

of its components. 
There are no " ifs and " buts " 
about SUPRECISION Inde-
structible Power Transformers 

and Chokes. Success with them is a guaranteed certainty. Specify 
them and you follow the lead of thousands of satisfied customers. 
Full details with diagrams on the construction of Eliminators and Chargers from 

F. C. HEAYBERD 81 CO. 8/9, Talbot 

One min rom Monument Un . Station . 

l. 

%.111t.t 

A Wonderful Surprise Awaits You !! ! 
You hare no idea ?chat your " MELODY 
 11 INER can do—unless you fil  

'THE NEW IMPROVED MELODY MAKER COIL' 
Over 30 Stations on Loud Speaker. (Pau. Appid.) 

It's a revelation in Seledivily, Power, and ¡lange. 
It gires Three Alternative Forms of Reaction. 
It is Fully Guaranteed, and has been tested and 
thoroughly approred by Messrs. .1. C. C'ossor Ltd. 

Fit this NEW COIL in your MELODY MAKER 
13 and you have "THE PERFECT SET." ci 

REFUSE Price 8/6 FROM ALL 
IMITATIONS GOOD DEALERS 

Look for Our Name on Every Coil — it's your GUARANTEE 
If you cannot obtain localize, send 9/- post 
free or write for Leaflet mentioning Dealer's 
Nat:wand Address and " The Wireless World." 

G000CHII.D, CHARIVIAN & CO. 
357 HIGH ROAD, WOOD GREEN, LONDON 

6 
CnoaS lk W 0 IL SÇ 

Post this coupon now 
for full dota Is and list 
of Cameo Cabinets. . 

MOVING-COIL CABINETS, 
BAFFLE-BOARDS, TABLE 
MODELS, &c. 

from 30/-
ARRINGTON Naga% Cm., Ltd., 

CAIIIC 0 %. 014119. 11111NDER8TEAD RAM SOUTH CROYDON. 
Telephone: Croydon 0623 (2 fined). 

Please d me full details of the " Mooing Coil and other Camco 
Cabinets. 

NAME  

ADDRESS....... 

Mention of " The Wireless World," when writing to advertisers, will ensure Prompt attention. 
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COMPROMISE IN RECEIVER DESIGN ism 
The / / 
Whip 

AND( 
RADIO REVIE \\ 

The Paperlór 
We sday, 

BATTERY 
ELIMINATOR 
puts NO before all battery 
troubles. Model D.C.10 

(as Illustrated) 

Fo. Direct Current. Model £3 verf 
D.C.to. Write for 

Ati 
No. cis&I IF 

H. CLARKE & CO. (M/CR) LTD.Yrm" 
Atlas Works, Old Trafford, 

MANCHESTER, 

. 2/6 

. 2/6 

. 3/6 

25th, 1928. 

TEMPRIMES 

SOMERN Temprytes 1/6. Mounts 1/.. Shorting 
«lugs "fmll. State make and type of Valves used, or 

write for " Tempryte " Chart, Free on Request. 
SYDNEY S. BIRD & SONS, LTD., 
Cyldon Works, Enfield Town. 

 FEU 1   137   

Advt. of Dubilier Condenser Co. (1925) Ltd., Duros Works, N. Acton, W.3 
T.C.I03 

No. 465. Vol. XXIII. No. 4. 

-30f- to eQ5-15s 

la& 5292 

Copyright. Registered as a Neorspatier, • 
toe transmission in the United Kingdom. 
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OLDHAM 10 volt H.T. Block. 
Capacity 5500 m'a. Complete with flex 
and two wander plugs. 

PRICE 8'. 

Bring back those distant 
stations with this big capacity 

OLDHAM H.T. 

T
HE first vital necessity to good long distance reception 
is an adequate and steady flow of H.T. current. 
Faulty H.T. is responsible for loss of range, distortion, 

" woolliness " and innumerable other radio maladies. 

This big capacity Oldham 10 Volt Block gives that smooth, 
uninterrupted supply of H.T. which is the life-blood of a 
healthy Set. Neat, compact, and with plates made under 
the Oldham Special Activation Process, the blocks enable 
you to build up your H.T. to any desired voltage. 

Start using an Oldham H.T. now. The all round Improve-
ment it brings in range, tone, and volume will delight 
you. And all the attention it needs is a recharge four 
or five times a year. 

OLDHAM & SON LTD., Denton, Manchester. Telephone : Denton ¡:5. 
London Depot: 40, Wicklow Street, King's Cross, W.C.I. Telephone Terminus 4446. 
Glasgow: 74, Robertson Street, C.2 Telephone: Central 4055. 

gE 5296. 

4 

Ref. No. WT4, 250-400 m 

Ref. No. WT15. 1000-1500 m 13/6 Ref. No. WT5, 350-550 m. 

here's the remedy 

If you have difficulty in getting 
alternative programmes without 
interference from the local 
station we recommend the 
LEWCOS Wavetrap. The 
results are astounding. Full 
particulars with each unit. 

The London Electric Wire Co. &Smiths Ltd., 
Church Road, Layton, London, E.I0. 

(Regd.) 

WAVETRAP 
Mention of " The Windess World," when writing to advertisers, will ensure Prompt attention-
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Putting it briefly, my success is un-
doubtedly due to the introduction of the 
Mullard P.M. Filament Radio Valves 
into my receiver. . 

Since the first Mu/lard P.M. Valve 
came out many different types have 
been designed to meet the demands of 
modern radio receivers to the fullest 
measure of efficiency and at the same 
time satisfy the needs of the more 
discriminating user, but the fundamental 
basis of each and every type of Millard 
P.M. Valve remains the same potential 
feature—the wonderful Mullard P.M. 
Filament! 

I appreciated this endeavour on the 
part of its manufacturers to bring me 
better radio. The outstanding features 

ADVERTISEMENTS. I 

about this wonderful Filament were put 
clearly before me, in terms I could 
understand — greater length, greater 
thickness, huge emission, immense 
toughness and mechanical strength, and 
from the first moment I tried a Mullard 
P.M. Valve the improvement in recep-
tion was apparent. 

The publication of the National Physical 
Laboratory test report on Millard P.M. 
Valves proved conclusively their real 
value, and gave every radio user, who 
had hitherto been groping in the dark, 
a light and a sound lead. 

Every radio dealer sells Mullard P.M. 
Radio Valves, and it will pay you to 
ask about any new Mullard products 
whenever you're in a radio shop. 

Mullard 
THE • MASTER • VALVE 

411. 

1 

Advertisements for " The Wireless World " are only ner , ht ,d .ti:rus we believe to be thoroughly reliable. 
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Write for List No. li262. It gives 
curves and full particulars. A 
free copy of "Selected Circuits," 
by H. J. Barton Chapple, B.Sc., 
will also be sent you. 

TRlc   

149, Queen Victoria Street, 
LONDON, E.C.4. 
Works: Bedford. 

Brandies: Manchester, Birming-
ham Cardiff, Leeds, Newcastle, 

Bristol, Glasgow. 

2 ADV ER TISEMENTS. 

A bouquet from 
G - 61111 

o 

PRICES: 
:.o0 volt. 

'. (working V. 
d.r.): 1 raid.. 

6; 2 mId., 66; 
4 mid.. 5,3. 

T.. cd 740 volt', 
D.C. (working V. 
:170 d.c., equal lo 
raF0 v, AA'.): 1 

3. ;-• f mid.. 
4 -; 4 mtd.. 6.9. 
I require. !or prin, 
of coridrniers ward 
at 1,000, 2,00o, 
4.000 and 6,000 
oltà D.C. 

TESTIMONIAL 
UNSOLICITED 

The condenser, used were 
tested on 500 volts. 
Write tor lull details. 

YOU ARE SAFE 
WITH 

HYDRA 
LOUIS HOLZMAN, 

Telephone feorn 6. 0 ) 

34, KINGSWAY, 
LONDON, W.C.2. 

A Supreme Transformer 

1 The massiveness of the Igranic Type" G" 
Transformer suggests something out of 
the ordinary in performance, but only a 
trial can show how really natural repro-
duction with this supreme instrument can 
be, for no other is designed to give such 
absolutely even amplification under 
working conditions. 

Igramc L.F.Transformer, Type "G" 
Made in two ratios :-3.6 : r and 

Price 

30/-

Mention of " The Wireless 

7.2 : I. 

imensions: Depth 
Width 15ins. front, 24inS. died, 
20iUS. bath to front. Double 
folding lid. Can only be supplied 
'Urea from us. 

£4 - 15 - 
,ern...tr 

YOUR 
CHANCE! 
As the result 01 a favour-
able purchase, we are in 
a position to supply a 
limited number of these 
superb cabinets. 

Made in Mahogany, with 
a brilliant piano finish, 
and being non-resonant, 
they make ideal cabinets 
for Moving Coil Loud 
Speakers and their Ampli-
fiers. Easily worth 
£10 - 10 - 0. 

This offer can on no 
account be repeated, and 
orders are accepted subject 
to cabinet; being unsold. 

WATMEL WIRELESS CO., LTD., Imperial 
Works, High Street, Edgware, Middlesex. 

E.ig,vare 032 3. 
 pewit soeanii  

4, ¡clod in 
e every way 

That's because they are sealed in a vacuum, 
Iree front any di, turbing influences. 

Loewe Radio Resistances never vary. They 
eliminate crackling noises and " false. fading." 
Current up to • co watt carried without appreci-
able heating or change of resistance value. 
Elements independent of applied voltage. 
Perfectly homogeneous. Values available from 
zo,000 ohms to co megohms. Retail price, 2:6. 

Loewe Radio Condensers safeguard against 
losses. Dielectric value 20,000 megohms. 
Tested under potential of 400 volts A.C. 
Values available from '0002 M.F. to *ooy M.F. 

beti‘ei  Retail Price, '0002 to •oot 
'002 to '(:0os0 M.F., 1/6. 

LOEWE XDIO 

in every respect 
HIGH VACUUM 
RESISTANCES Fr CONDENSERS. 

IRE LOEWE RADIO COMPANY LIMITER 
4, Fountain» Road. Tottenham, Londoo. N.I. 

'Phone: Tottenham 2076. 

World. - when writing to advertisers, will ensure prompt attention. AT 
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God esewie 

"'pole 
efficiency 

for your Cone Speaker 
The well-known cone speakers embodying this 
unit are notable for purity of reproduction—par-
ticularly at the extremes of the tonal scale. This 
well-distributed reproduction results from an 
evenly balanced flow of current regulated by the 
special four-pole construction. 

The use of the four-pole unit as a basis enables 
you to build at home a speaker with a tonal effec-
tiveness actually superior to that of many highly 
priced models. 
The magnet steel used 
special kind, enabling a 
the unit very sensitive. 
to obviate resonances 
frequencies. 

?lie-IDEAL 

in the Ideal unit is of a 
powerful flux and making 
The armature is damped 
produced by conflicting 

POLE 
ARMATURE UNIT 
The Ideal unit is supplied complete with two 
padded washers on threaded spindle. Complete 
instructions are given with each unit for building 
a cone speaker at home. Price 25'-. 

F. A. HUGHES & CO., LTD. (,1 -) 
it 204-6, GREAT PORTLAND STREET, LONDON, W.1 

1/4... MANCHESTER': 185, PRINCESS STREET. 

ADVERTISEMENTS. 3 

BIER 
N 0 

NOISE 

NO SELF-CAPACITY 

NO 
SELF-INDUCTANCE 

MET 
RESISTANCES 
Their Quality is Constant 

If umoblainable front your dealer send direct to us, mentioning 
our dealer's naine and address. 

TIUBILIE pp 
"or CONDENSERS ilk 

ue I 

•".•••11.0 MAIN Ma••• 

Advt. of Deities. Condenser Co. (1923) Ltd., Ducon Works, Victoria Road, 
North Acton, W.3 

3 Advertisements for The Wireless World " are only accepted frcm firms we believe to be thoroughly reliable. 
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" I Built it Myself ! " 
" I've got the appearance and results of any 30 
guinea portable and it didn't cost me HALF that. 
You only need a W.B. ALL-WOOD PORTABLE 
CABINET complete with blue prints and detailed 
instructions at £4/4/- ; buy a few components 
at a time and you've soon got this wonderful set 
built up for outdoor or indoor use. From Foreign 
and British stations the results are marvellous." 

GO AND ASK YOUR DEALER 
FOR A DEMONSTRATION NOW 

or write to 

Walker Bros. (Guildford) Ltd., 
St. Joseph's Works, Bromley, Guildford. 
Mano! act,' rers of the W.B. ALL-WOOD PORTABLE CABINET. 

4r. 
HOWEVER BAD THE STORK your mimic» set le fully protected when an "EDDY-
STONE " safety LEAD-IN h in we. Just push in the knob and everything is sale. 

_ 
12--36 5'-5 .-

£100 FREE INSURANCE againet dummy: to your wirelme set or property 
is provided with each lead-in. It L. eimple to tit 

and can be ineerted in place of the ordinary tube. 
Make mire that the lead-In carriee our Trade Mark. 

Obtained* from all leading wireless dorso. 
Sole Manufacturers : Sweden Service Depot: 

STRATTON ete CO., LTD.. WEBB'S RADIO ELECTRIC STORES 
Bromsgrove St., B'ham. 164 Charing Cross Road. W.C.  

i.e—SPAN FULLVOPEN 

I I 

WEIGHT 
45.2 

OUNCES 
BEIIINOPOIAL 

"1928" 
LOG 

CONDENSER 

'00035 5/. '0005 

Absolutely the 

«Ç, 
eet 

ce \) eeeee 
22, CRICKLEWOOD LANE, N.W.2 

'Phone MamOttead 1787 

FOR EFFICIENCY!! 
FIT 

SIMPLICON VARIABLE 
CONDENSERS 

THAT IS WHY SET MANUFACTURERS SPECIFY SIMPLICONS 
IT PAYS TO HAVE THE BEST. 

Prices from 1 1 '6 po.a free. 

WILLIAMS & MOFFAT LTD., 81.1'111We :Wig BIRMINGHAM. 

FREE 
FROM 
HUM. 

MINIMUM 
VOLTAGE 
DROP. 

PURITY 
OF 

TONE. 

A .C. D.C. 

REGULATORS 
S.P. (small-Power) 

"DYTIIC" Regulators are renowned lot their excellence of design" 
small-power consumption, low voltage drop, freedom from hum. sad 
Purity of Tone. A steady high-voltage ià essential where tone purity 
is required. and in th is connection " DYNIC " Regulators excel. Their 
ever-increasing popularity prover, their superiority. 

PRICES :— 
A.C. Any voltage-25 to 100 cycles— £13 -13-0 

Royalty-- 12 - 
D.C. 200 to 250 volts— — — — — £9 -10-0 

Fug particular, front Atonnfetet were. 

JON ES cfc STEWART, 
Phone: Gram.. 

Central eilJJ 247a St. Vincent St., GLASGOW, C.2. 

A 01 E the improved 
centering de•riee. 

NOTE weer adjunment of 
pot in relation to moving roil. 

IMPROVED 
COIL DRIVEN 
LOUD SPEAKER 
Purobassers delighted at magnificent resu Ls 1 
Astonishingly natural reproduction. A 
'welly well built 'weaker containing many 
improvement» and refinement% e.g.. the 
improved centering device and cerne . adjust-
ment of pot magnet, which makes assembly 
,'nt remely 
Supplied with all parti ready to msembitLinahoung moving 
Coil, Cone. and Eft. Bailie Board. Long E6. 10.0 
or short stand as required. 

Demonstrations daily after 4 pin. 
Full Panic-Ware from the maned...news:— 

Improved 
Centering 
Dario, 

CUTTERS 6. TOOLS Ltd. Send far 
43'45, Pembroke Platte, LIVERPOOL. lelee 

Phone • Roane onee.,. 'Dram, " Cowed, Lterrpool." Pod Fee' 

W n1R ELE,SS 
eheWIRELESS ENGINEER 

The Journal for Professional 
Engineers and Advanced 
Wireless Experimenters 

Monthly Annual ,Subserintion 

2/6 net. 32/- post free. 
MITE h SONS LTD., Dorset House, Tudor Street, London. E.C.a. 

Mention of "The Wireless World." when writing to advertisers, will ensure 'Icrompt attention. A4 
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SUPPLY YOUR SET FROM THE MAINS 
THROUGH 

Type R.4.2.r, for incorporation 
in trickle charger. 27/6 

PRICE 

THESE RECTIFIERS 
Type RA .55.r, for incorporation 

ARE CONSTRUCTED ENTIRELY in H.T. charger or cumin-

OF RIGIDLY FIXED METAL. THERE ator. PRICE 84/. 
ARE NO è0STLY VALVES REQUIRING PERIODICAL 
REPLACEMENT, NOR ELECTROLYTE TO BE RENEWED. 

(01 WESTINGHOUSE ze 

Type R.4.2.2, for incorporation 
in L.T. charger. 

l'RICE 45/. 

METAL RECTIFIERS 

Entirely British made by:— 82, YORK ROAD, 

The Westinghouse Brake & Saxby Signal Co., Ltd. KING'S CROSS, LONDON, N.1 

Ask 
your 
dealer 
about 
them. 

Transformers 
specially designed 
for use with 

these units are 
manufactured by 

Ferranti Ltd. 
and 

R.I. & Varley Ltd. 

Ireeteeet.15*.eft.,***±.0515.”AttStItt.-.   
!,11. 

Mï WRIGHT & 

e 
WEAIRE, Ltd. kb 

4sï 740, HIGH ROAD, 
e  COMPOWbITS TOTTENHAM, N.17 to, 

ks, 'Phone: TOTTENHAM 3132. 

"WEARITE " coils, for all Wireless World 
receivers, have established so great a reputation 
that no further comment is needed. 

EVERY COIL carries our 
GUARANTEE of EFFICIENCY. 

We have for a considerable time successfully 
produced interchangeable coils with plug-in bases 
for the E.M.4 Circuit. 

Pair of Coils BBC (Aerial & H.F. Trans-
former)  37/6 

Pair of Coils 5XX (Aerial & H.F. Trans-
former)  31/6 

Aerial Coil Base   1/3 
H.F. Transformer Ease- - - - - 2/9 
Cost of converting Original Everyman Four 
Coils to 6-Pin Base Type, 8,- per pair. 

Bases for same as above. 

Pair of BBC Coils for "New All Wave 4" 32/6 
Pair of 5XX Coils for "New All 
Pair of Bases for same   
2-way Change over Switch - 

3—way Change over Switch — 7/— 
Paxolin Tubes 3" X 3r, - - _ each 1/2¡ 

• * 

Wave 4" 40/— 
te, 41-

44"    

A5 Advertisements for '' The Wireless World " are only accepted from firms believe to 

Ratio 3 to 1. 

Here is the transformer that marks an epoch! 
There have been transformers before that 
have been good; they have been expensive. 
There have been transformers before that 
have been cheap; they have not always been 
good. There has never before been a trans-
former so good and yet so inexpensive as the 
D.X.; it is one which we can thoroughly 
recommend if you want reproduction of 
really high quality. We do not wish to 
worry you with curves and scientific data, 
we want you to listen to a D.X. trans-
former in action; that's all we ask. 

Write to us also for literature on the 
famous D.X. Coils 

D.X. COILS LTD., 542, Kingsland Rd., London, E.8. 
v,honc.: lissou 

be thoroughly reliable. 
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"Well! I never 
knew that!" 

"That's 
a fine 
idea" 

or this freelL. 
wur* 

All owners of the famous Cossor "Melody 
Maker" should have a copy of this 48 page 
book. It shows how to get maximum results 
from this Receiver—how to bring in distant 
stations, how to get greater volume—it is 
full of invaluable information. From cover 
to cover it is packed with useful hints and 
tips that apply also to any type of Receiver. 
Whatever Set you own you will find this 
book of enormous value—it will help you 
to improve your reception enormously. 
Get a copy from your dealer or fill in the 

coupon below—it's free either way. 

I [ the 
from Your 

' COSS,Ple 
Miltuty 
miner 

4b 
04. 

», 

:re it4 
4 % 

)4:4) r Cs 
04 eee e/c4 gee, eSece, es. , a,.e 46 

4 .re e co Cie* 
4 ob, 

-3b4, - 
id).6 de„1, 

w.wasin e.rop .fr 

Ada. A. C. Corson Ltd.. Highbory Grote. London. N. 

"Hui! I must 
try that" 

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

" That's 
alright 
eh" 

k;_7= 5282. 

*6 
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PICTURE BROADCASTING SOON. 

EING such a fruitful field of remarkable achieve-
ment, wireless has long been the subject of exag-
gerated claims, so that each advancement must 

necessarily be viewed from an angle which will reveal 
its technical soundness. From this aspect one claim 
may be set aside, ignored, or adversely commented upon 
in the pages of this journal, while another is hailed as 
a mark of progress and its technicality described. This 
precautionary observation is, perhaps, not out of place 
when making the statement that picture broadcasting, 
as well as reaching the stage of successful demonstration 
in the hands of the experimenter, has recently been so 
perfected as to take its place as a parallel service to the 
broadcasting of speech and music. 
Readers will remember the publication of articles de-

scribing in detail each of the picture transmitting systems 
of to-day, some particularly suited for newspaper work 
while others have been especially directed towards the 
perfecting of apparatus for home picture reception. 
Time has proved that of the many methods of picture 
sending which have been worked upon, that devised by 
• 7 

Mr. Thorne-Baker has ultimately been found most suit-
able as the basis for developing for wireless broadcast-
ing. The perfected apparatus of to-day is fundament-
ally similar to his early apparatus, in that the image 
to be transmitted is carried on a cylinder, is traversed 
by means of a guide screw, and recording is produced 
by a chemical stain created by an electric current. 
Synchronising the transmitting and receiving gear, so 
that the cylinders run in step within extremely small 
limits has been the problem from the start. 

Simpler Synchronising. 

It iS for a satisfactory solution of this apparently 
simple problem that picture broadcasting has waited, 
and it is upon this question, also, though rendered many 
thousand times more difficult, that the achievement of 
television depends. Pendulums, valve oscillators, 
phonic motors, and astronomical clocks have all been 
tried, giving success in many instances though suffering 
from the serious defects of complication and difficulty of 
operation. The apparatus which has now been evolved 
does not suffer from these difficulties and solves the 
problem of the subsidiary synchronising apparatus in a 
simple manner—it has none. 

It is due to Capt. Otto Fulton that the necessary re-
finements of design have resulted. His system, briefly, 
is the screw traverse cylinder rotated by clockwork, and 
the electrolytic image as used by Thorne-Baker, to 
which have been added a magnetic clutch with lock, 
cams, and switching contacts. Just as a sewing machine 
depends for its performance upon perfection of detailed 
design and refinements in workmanship, so has Capt. 
Fulton's apparatus succeeded where earlier instruments 
were defective. Transmitting and receiving cylinders are 
held in step by a wave train transmitted once each revo-
lution which, through the switching contacts and cams 
and a very simple little relay adjusts the position of the 
cylinder at the receiver, so that it runs relatively with 
that at the transmitter. A moment's thought discloses 
that the cylinder on which the picture is to be received 
is both started and stopped by the signals of the trans-
mitting station, and to see the apparatus in operation, 
working in an unfailing fashion on a comparatively weak 
signal, is fascinating. Experimental readers realising 
the difficulties involved, may view successful relay 
actuation with diffidence, yet a controlled current of 
3 mA. is readily delivered by a rectifying valve con-
nected to the output terminals of a receiving set, and 
relays of modest resistance are available which will work 
on this current. The actual relay used is little bigget 
than the magnetic system of a loud speaker, and that it 
is robust is revealed by the fact that it is housed behind 

• 
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the metal panel of the set without access for adjustment. 
Picture broadcasting experiments are already being 
conducted by the courtesy of several of the European 

• 
- Minimum 

The apparatus is neither complicated nor 
difficult to operate. The transmitted 
pictures reproduced have actually been 
received by wireless, the letter message 
on the right coming from a Continental 
station. At the top is the picture con--
trolling apparatus used at the transmitter. 
On the right is a telepicture of Captain 
Fulton, who is responsible for the recent 

developments. 

broadcasting stations. Transmissions first commenced 
last November from the Budapest station, Czepel (555.5 
metres). Later transmissions from the Rosenhuegel 
station at Vienna were successfully received at 
Budapest. Berlin (Witzleben, 483.9 on 4 kW.), Geneva 
(760 m.), and Radio Paris (1,765 m.) have also under-
taken transmissions giving good reception up to the 
reasonable limits of long-distance broadcasting. Short-
wave tests, although of no great interest, have been 
carried out between Vienna (EATH, well known to 
short-wave enthusiasts) and London, while during the 
past week picture transmissions have been made from 

the high-power station of the Wolfe Bureau, Berlin, for 
reception in London. It is presumed that transmissions 
will be conducted in this country without much delay, 
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either on a semi-experimental basis through our broad-
casting stations, or from an experimental broadcasting 
station licensed to conduct picture transmissions. Now 
that an apparatus of proved performance is available, 
it is to be hoped that we shall not have long to wait 
before we can switch over from our loud speaker 
terminals to a simple machine which will start and stop 
by the control of the broadcasting station, and reveal to 
us an illustration of topical interest and from a distance, 
perhaps, beyond that which can be reached by illus-
trated daily newspapers. Herein the amateur and the 
listener have something new. 
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A New Technical Data Series on Set Design and Performance. 

ONE of the commonest problems of wireless, and 
one which confronts every enthusiast at irregu-
larly recurring intervals, is that expressed in the 

question " What set shall I build? " If the question 
refers only to the difficulty of making a choice among the 
various published designs, the task of finding an answer 
to it is comparatively simple, because there are only a 
few hundred different designs from which to select, and 
it should not be very difficult for each prospective builder 
to pick out the one which most nearly satisfies his 
aspirations. 
But if the question implies that the receiver is to be 

designed, as well as built, by the seeker after inspiration, 
then the number of possible varia-
tions becomes almost infinite, and the 
difficulty of selection is really acute. 

It would seem that the obvious way 
of setting about the design of a re-
ceiver for any given purpose would 
be to begin by setting down on paper 
the circuit of a perfect set and then, 
having evolved that, to simplify it 
down until its construction is neither 
so difficult nor so expensive as to 
place its practical realisation out of 
reach. If only it were possible to 
design the perfect receiver, this mode 
of procedure would be quite a good 
one, but if one attempts to design a 
set with no shortcomings whatever, 
even if constructional difficulty, com-
plication, and expense are not re-
garded as serious barriers, it will be 
found that the task is quite im-
possible. 
The reason for this will be appreciated by anyone who, 

like the writer, has often been asked by friends to act 
as designer for them, or to choose a set from among the 
many commercial models now available. Even with the 
enormous simplifications that are introduced into the task 
of designing by an exact knowledge of the conditions 

under which a receiver is to be used, of the results that 
will be expected of it, and of the operating skill, the 
psychology, and the musical taste of the prospective 
users, it is found possible to produce nothing better than 
a compromise, in which every desirable quality is sacri-
ficed, to some small extent at least, in the effort to retain 
a reasonable degree of excellence in some other respect. 
If, with all the advantages just enumerated to help in the 
design of a set that shall fulfil perfectly only certain 
limited .requirements, only an approximate compromise 
can be attained, what hope is there of producing a set 
that shall be perfect in the abstract, and that. shall be 
suitable for every user, and for every possible set of con-

ditions ? 

Compromise is called for in receiver 
design when balancing the factors of 
cost, simplicity, range and quality. 
This article, the first of a series out-
lining the basis of receiver design, brings 
forward the many considerations in-
volved when selecting the loud speaker 
and output amplifier. 
A summary of accepted present day 
practice will be dealt with in the follow-
ing instalments under this heading. Not 
only will the conflicting considerations 
be debated but definite guiding sum-
maries will be outlined. Although 
popular in presentation, the ground to 
be covered omits none of the complex 
underlying principles involved. The 
aim had been to cater for the needs of 
the beginner and the sel builder as well 
as the broadcast receiver user, yet the 
store of technical data to be included 
will render these articles of infinite value 
even to the experienced experimenter. 

A 9 

Range, Simplicity and Coat. 

In order to bring into prominence 
some of the little obstacles that beset 
the way of the too-optimistic de-
signer, let us set down and discuss 
some of the qualities that a perfect set 
must possess. 

It must be sensitive, selective, easy 
and cheap to build and use, and must 
give reproduction of irreproachable 
quality at considerable volume. It 
should, if possible, be run entirely 
from the public supply mains and not 
from batteries, and it should be as 
simple, and employ as few valves, as 
possible. In addition, many users 
would prefer, and a few would insist, 
that it should work with a frame 
aerial enclosed within its cabinet, or 
at most with a few feet of wire round 

the picture rail. Distant transmitters, even those closest 
in wavelength to the local station, must be heard at full 
strength without interference from the latter, and it should 
be possible to receive transmissions on any wavelength, 
preferably without the need for changing coils. • 
The difficulty about this specification is that each of 
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Compromise in Receiver Design.— 
the qualities we have taken as desirable cannot be at-
tained in full measure save at the expense of other 
features that we would wish to retain. It must be sensi-
tive, we have decided, and must bring in distant stations 
with only a small aerial; then it certainly cannot be either 
easy or cheap to build, and can only be made easy to 
handle at the expense of a very great deal of difficult 
extra work in the making. It will certainly not be 
simple, and it will employ many valves rather than few. 
Again, we have said that the perfect set must be selective 
enough to cut out the local station and receive distant 
stations on closely adjacent wavelengths; then once more 
simplicity, cheapness and ease of handling must be 
thrown overboard, for we shall require for this purpose 
a multiplicity of tuned circuits in cascade. Quality, too, 
will suffer to a very appreciable extent through the cut-
ting of side-bands that is an almost inevitable corollary 
of high selectivity. And finally, as a third example of 
the difficulties that beset the designer, the stipulation that 
quality must be irreproachable implies that all attempts 
to obtain high amplification per stage, either on the high-
or low-frequency side of the receiver, must be aban-
doned; and neither sensitivity nor selectivity can be high 
unless a very large number of valves are to be used. 
Cheapness, too, must be regarded as impossible where 
the highest quality, with adequate volume, is essential— 
unless, of course, we exclude the cost of the valves and 
the necessary installation for 
supplying the energy re-
quired by the set. 
The reader who has not 

previously been brought into 
contact with the details of 
receiver design, but has been 
content to accept published 
designs without going into 
them very deeply, will now 
begin to see that every set 
. that has ever been built must 
of necessity embody a whole 
series of compromises be-
tween conflicting claims. 

What is Your Ideal 
Receiver ? 

One of the reasons for the 
multiplicity of designs is to 
be found in the fact that no 
two designers value alike 
the various features of a receiver. The present writer, 
for example, demands from any receiver that he uses a 
standard of quality, and a generosity of volume, con-
siderably in excess of the requirements of most of his 
friends, and is willing to sacrifice sensitivity to attain 
these qualities, which are to him very much more im-
portant. If asked to design a receiver, and restricted to 
the use of three valves, he would probably produce an 
instrument which would give first-class results on the 
local station but would be quite incapable of receiving 
any other programmes whatever. Another designer, 
\vho might not be willing to go to such lengths in the 
interests of quality and volume, would design for higher 

amplification per stage, and so would have sensitivity 
enough in hand, with his three valves, to enable him to 
produce a machine that would receive, at least on tele-
phones, a large number of distant stations. Which of 
these two would be accounted the better receiver would 
depend entirely on the personal taste of the user; there 
is not, nor can there be, any absolute standard in these 
matters. 

An Analysis of Detail. 

The complexity of receiver design, and the need of 
compromise at nearly every stage from the aerial to the 
loud speaker, will by now be evident; it may be of 
assistance to those who are choosing a set, or thinking 
of designing one, to go a little more fully into the various 
parts of the complete receiver, in order to show in some 
detail the way in which the various factors are balanced 
against one another. 

It is proposed to take the various sections of the 
receiver in a rather peculiar order, beginning with the 
output stage, following this with a consideration of the 
detector and the low-frequency amplifier, and putting 
the high-frequency amplifier last. This order, eccentric 
as it may appear, is in the writer's opinion the easiest 
to use in working out the details of design. 

It is necessnry, first of all, to determine the output 
• required from the receiver, as this fixes the type of valve 
required in the last stage and also, in all probability, 

Small A.C. rectifier suitable for use with a receiver operating a loud speaker o the horn type. 

the high-tension voltage that will have to be used at 
that point. It will not normally be economical to 
employ a higher anode voltage than this on any earlier 
valve, so that all other stages must be designed with this 
anode voltage as the highest available. To simplify 
connections, the same voltage should be used throughout 
if it can be made possible to do so. 
The detector is the next consideration, because the 

whole design of the amplifiers, whether for high- or low-
frequencies, will depend on whether our choice falls on 
an anode bend or a leaky grid rectifier. Having made 
this choice, the design of the low-frequency amplifier 
necessary to magnify up the output of the rectifier 

A 10 



7519fr9rIvienTrefelrrgerwireMPRIMPRIM 

WilFeen, 
WOlei 

JULY 25th, 1928. 
93 

Compromise in Receiver Design.— 
chosen so that it will operate the output stage that we 
have decided upon can then be undertaken. This done, 
it only remains to consider the aerial arrangements to 
be used, and the number of stations required, in order 
to decide upon the amount of amplification at high 
frequency necessary to feed the detector with the signal 
voltages that it requires. In doing this the aerial size 
and the high-frequency amplifier must be balanced 

against one another in such a way as to provide the 
selectivity that the local conditions make necessary, 
keeping in mind the possible addition of a loose-coupler 
as a kind of fine adjustment in this process. 

Complicated as all this may appear, the writer has 
found less need for revising decisions already made 
when designing a receiver in this order than when going 
through it straightforwardly from aerial to loud speaker, 
or from loud speaker to aerial. 

THE OUTPUT STAGE. 
Although there is no need for compromise, in the 

sense in which we have been considering it, in the out-
put stage alone, it is so vital a part of the receiver that 
no discussion of receiver design would be complete with-
out some mention of it. In addition, the output stage is 
the controlling factor, if not in the cost of the 
set itself, at least in the cost of the equipment 
as a whole; so that there is real need in many 
cases for a compromise between the ideal that we should 
like and the attainable which we can afford. In this 
connection, some idea of the relative costs of various 
types of output stages will be given. 

(Horn Loud Speaker and Modest Output. 

The power-handling capacity of the last valve, and 
the high-tension voltage required, are to a large extent 
determined by the type of loud speaker to be used. If 
this is of the horn type, it will not be of any advantage 
to try to obtain loud signals, on account of the lack 
of bass notes in such Models. If a band or orchestra 
is heard in the open air, and the listener retreats slowly 
from the neighbourhood of the performers, it will be 
found that as the sound grows fainter the prominence 
of the lower tones will diminish, until at a considerable 
distance, when the music as a whole is heard only 
faintly, the bass will appear to have vanished altogether. 
If we work a loud speaker which does not reproduce the 
bass notes at a volume such that the music is quite faint, 
the lack of bass will not be very noticeable, for the 
sounds that reach the ear will correspond reasonably 
closely with those that are heard on listening to a real 
orchestra at a considerable distance. But if the same 
loud speaker is fed with considerably more power, it 
will be found that its reproduction sounds intolerably 
false, for we shall be listening to a volume that 
corresponds in overall magnitude with an orchestra at 
fairly close range, but from which the bass notes that we 
are accustomed to hear under such circumstances are 
entirely missing. The writer is of opinion that where 
a horn type of speaker is in use no advantage is to be 
gained by employing a larger output than can be 
obtained from a " power " valve of some 7,000 ohms 
impedance with a plate voltage of about 140 volts, or a 
" super-power" valve of some 3,000 ems impedance 
with about 90 volts. 
Where a cone type of speaker is to be worked, larger 

outputs can usefully be employed. It is difficult here to 
make any really definite suggestion, as there are such 
very wide variations, both in ability to reproduce bass 
notes and in sensitivity, between loud speakers of this 
class. The writer has in mind two in particular, which 
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represent roughly the extremes between which the buik 
of such instruments lie. One of these is very highly 
sensitive, and reproduces the bass notes decidedly 
poorly ; it is very adequately served by a single " super-
power" valve run at the maximum voltage that the 
makers recommend. A greater input than this, owing 
to the sensitivity and the lack of bass notes, does not 
give the best impression on the listener of which the 
speaker is capable—it lies, in fact, in its general 
characteristics, very close to the best of the horn loud 
speakers. At the other end of the scale is an instrument 
which is very insensitive, but which is capable of giving 
a reproduction of bass notes that is only noticeably in-
adequate when comparison is made with a moving-coil 
speaker. The insensitiveness of the instrument means 
that a good deal of power is required to operate it . 
loudly, and in addition to this its bass response implies 
that it can deliver a large volume of sound before its 
imperfections become obtrusive. These two factors, 
working together, make it possible to feed this particular 
speaker with the output from at least two " super-
power " valves, with a plate voltage ot 200 volts or 
over. Even with thé large volume that such a. supply 
of power can produce, the music remains satisfactorily 
realistic, and can be made to correspond closely enough 
to deceive the ear with what is heard when sitting in the 
back seats of a concert hall. There are cone speakers 
of all intermediate types between these two extremes. 

Moving-colt Comment. 
If we wish to sit in the stalls: however, there is no 

speaker possible save the moving-coil type, but it must 
not be forgotten that one cannot sit in the stalls for the 
price of a gallery ticket; this type of speaker is not 
cheap to install or use, though most people who have not 
gone into the matter have an exaggerated idea of its cost. 
A moving-coil speaker can very satisfactorily be worked 
at such a volume that it is quite impossible to carry on 
a conversation through the music, and, even at this 
strength, there need be no falsity that the ear can detect 
without direct comparison with, a real orchestra. A 
volume of sound such as this can be obtained, if it is 
wanted, with two LS5a-type valves, using a plate voltage 
of about 350 volts. 

It must not for a moment be thought that the moving-
coil speaker will not perform satisfactorily on a far less 
ambitious equipment than the one that has just been 
suggested, for two " super-power " valves, with about 
ifoo volts on their plates, will make a very pleasing noise 
indeed. The figures given in discussing the other types 
of speaker were intended to indicate not the minimum 
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Compromise in Receiver Design. — 
power that could be used to operate them, but the maxi-
mum above which their defects become unduly promin-
ent, while in the case of the moving-coil speaker the 
LS5a equipment indicates a maximum too, but a maxi-
mum beyond which the volume of sound produced be-
comes utterly intolerable in any room smaller than a 
concert-hall. 
While on the subject of the power required to operate 

satisfactorily a moving-coil speaker, there is one common 
misconception that it is a pleasure to contradict. It is 
widely believed that this speaker is extremely insensitive, 
and that it will only work properly with a high-power 
equipment. The real truth of the matter is that it is 
• not nearly so insensitive as many of the cone-type 
speakers working on the reed or balanced armature 
principle, and that the replacement of one of these by a 
moving-coil instrument will in very many cases result 
in an unexpected and very considerable increase in signal 
;trength as well as the improvement in quality that one 
would naturally anticipate. The fact that this speaker 
Nil] stand an input that would show up with merciless 
clearness the shortcomings of other instruments appears 
to have led to the general acceptance of the myth that 
such an input is essential for proper working, whereas 
in fact it is only necessary where it is desired to repro-
• duce music at or near its original level of loudness. 

In the case of the output stage the necessity for corn-

working voltage. Thus if 350 volts are used on the output 
valves, there will be some eight or nine hundred volts 
across the extremities of the centre-tapped secondary. 
Those who are not at home in handling high voltages 
might be well advised to refrain from using an install-
ation of this magnitude, while in any case precaution 
is needed to prevent accidents to uninstructed members 
of the household. 

Running Cost of the Moving—Coll Loud Speaker. 
Reverting to the question of cost, it may be of interest 

to those who are considering the possibility of a moving-
coil speaker to learn that an entire equipment for A.C. 
mains, using LS5a valves at their maximum useful volt-
age, can be obtained for about £25. The outfit includes 
the speaker itself, a first-class commercial battery elimin-
ator giving 350 volts, a battery-charger for feeding the 
field-winding of the speaker and small accumulators for 
smoothing the output of the charger, a pair of LS5a or 
BI2 valves, and a small transformer for lighting their 
filaments so that their heavy filament current shall not be 
drawn from the usual L.T. battery, but can be taken 
from the mains. It is intended here that everything, save 
the speaker itself, should be bought complete as a finished 
commercial article, but if it is decided to undertake the 
assembly and construction of a larger proportion of the 
apparatus, the cost can be reduced by some five or six 
pounds. 
The consumption of the whole will run into about 

r8o watts, or about three 
times the consumption of the 
ordinary electric lamp; say 
about a penny per hour. 
The battery eliminator will, 
in addition, supply high-
tension current for the rest 
of the set without any ap-
preciable increase in the 
consumption of current, so 
that this figure represents 
the entire cost of mainten-
ance other than that of the 
filament accumulator for the 
earlier valves of the set. 

It will at once be noticed 
that although the initial cost 
of a powerful installation 
such as this is high, once the 
plunge has been taken and 
the equipment purchased, 

the running costs are about the same as the usual ex-
penditure on the dry batteries or accumulators necessary 
to work quite a modest set, and there is, of course, com-
plete freedom from the many troubles that run-down 
batteries bring in their train. 

If a less ambitious output stage is required, a moving-
coil or good commercial cone speaker, fed by two 
" super-power " valves with about r6o volts H.T., will 
perhaps be looked upon with favour. This is, as a matter 
of fact, almost exactly the equipment that the average 
listener requires to provide entertainment of first-class 
quality, and moderate but pleasant strength, suitable for 
the ordinary living-room. 
The cost of an outfit of this type is not very easy 
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When the best quality of reproduction is desired the use of a liberal output stage fed with a high 
potential anode current becomes essential. A high voltage A.C. rectifier recently described. 

Filament current for the output valves is provided by one of the transformer windings. 

promise arises largely on account of the cost of the install-
ation necessary to run a moving-coil speaker at full 
power, and, to a limited extent, on account of the fact 
that the higher voltages used are definitely dangerous. 
Taking the second point first, the writer would suggest 
that plate potentials higher than about 200 volts should 
not be employed unless all danger of shocks is carefully 
guarded against, or unless all persons likely to come into 
contact with the apparatus are warned that serious harm 
my result from meddling with the interior of the appar-
atus while the power is switched on. This danger is 
especially great where rectified A.C. is used, as a trans-
former supplying a full-wave rectifier delivers an overall 
voltage which is some two-and-a-half times as great as the 
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to specify exactly, because there are speakers of many 
types at varying prices, in addition to the moving-coil 
type; and further, the high-tension current may be taken 
from either ,A.C. or D.C. mains, or from H.T. accumu-
lators, so that there are wide variations both in first cost 
and in upkeep. 

Comparative Running Costs. 
Approximate figures are, therefore, given in the 

accompanying table, in which first cost and running 
expenses in pence per hour are given for each separate 
item of the outfit. Any who are interested can add 
up the cost of the various items that make up the equip-
ment that they have in mind, and so arrive at the total 
cost that applies to the particular installation to which 
their taste inclines. 

Running Cost. 
First Cost. (Pence per hour). 

Cone-type speaker. (Commercial pattern)  (5 upwards Nil. 
Moving-coil speaker   (4 w o See" Field Supply." 
Field Supply for m.-c. speaker. 

(a) From A.C. mains   (4 15 0 0.30 
(5) From D.C. mains   Nil. 0.12 
(c) From accumulators (6-v. 1 amp.)   (2 0 0 0.56 

H.T. Supply. 

{a) From A.C. mains   7 0 0 0.10 
6) From D.C. mains   flt Óe : 0.03 

From Fm accumulators   1.18 
Two " Suer-power" valves   (2 0 0 — 
run (a) From A.C. mains  (3 0 0 0.03 

(b) From accumulators (6-v. 4 amp. each) (3 0 0 0.33 

Several assumptions have been made in working out 
the figures given, and it is felt that it is desirable to 
make them clear. It is presumed that the moving-coil 
speaker will be assembled by the user from parts bought 
ready machined, so that all that has to be done at 
home is the making and fitting of the paper cone. The 
cost of electrical energy from the mains is taken as 5d. 
per unit of one kilowatt-hour, which is thought to be 
a fair average among the many different rates in use. 
For other rates the necessary correction can easily be 
applied. No depreciation costs are allowed for except 
in the case of accumulators, for which a life of three 
years at full efficiency is assumed. In practice, they 
will probably last longer, but this extra life will be 
made up for to a great extent by the fact that decreased 
efficiency will result, as they grow older, in a shorter 
period of service from each charge. It is further as-
sumed that the accumulators will be charged by a 
garage or wireless dealer, and the cost of each charge 
is reckoned on the basis of the rates in vogue in London. 
In estimating the expenses incurred in connection with 
the installing and running of the output valves them-
selves, half the cost of the filament accumulator is in-
cluded in the first cost, and half the depreciation in the 
running costs. The remainder, both of first cost and 
depreciation, may fairly be charged to the rest of the 
set, with which we are not here concerned. 

It is possible to sum up the first cost and running 

costs of three typical installations on the lines sug-
gested, using a moving-coil speaker; where a commer-
cial speaker is used, variations in price make the first 
cost a matter depending very much on personal choice. 
The figures for the three installations are as follows:— • 

Upkeep. 
First Cost. Pence per hour. 

A.C. Equipment   £19 5 0 0.43 
D.C. Equipment (with accumulator for fila-
ments of valves)   01 6 0 0.48 

Battery Equipment   £15 5 0 2.07 

The very high cost entailed in running a big receiver 
from accumulators is very striking, and provides, per-
haps, the strongest possible argument for using electric 
mains if they are available. The uge of dry batteries 
is not considered, as the running costs would then rise 
to a prohibitive figure. 

The Popular Need. 

The figures for the particular output stage that we 
have just been discussing have been gone into at some 
length because the writer feels that an installation of 
about this power is exactly what is required to give 
music of really high quality at a strength suited to an 
ordinary drawing-room, and is therefore that which, in 
time, every listener will wish to acquire. A larger out-
put of sound is not necessary except in a very large 
room indeed, while a smaller output fails to give any 
impression of reality. 

If we drop to a smaller output, suitable for a horn 
speaker or a sensitive example of the cone type, using 
a single " super-power " valve with not more than izo 
volts on its plate, we arrive at the following figures for 
installation and running:— 

Upkeep. 
First Cost. Pence per hour. 

A.C. Equipment   0.0 10 0 0.1 
D.C. Equipment  l   £7 0 0 0.11 
Accuinulator Equipment   (il 0 0 0.45 

an outlay of £3 on the In obtaining these figures 
speaker is assumed. 
From these three main classes the listener must 

choose, trying to select an equipment that will satisfy 
his musical taste without making too big a hole in his 
pocket. He must, further, take into consideration, if 
electric mains are available, whether he will make the 
extra outlay on smoothing, and, if necessary, rectify-
ing, apparatus to enable him to use them, or whether, 
for the sake of the lower first cost, he will accept the 
greater liability to trouble and the higher running cost 
involved in continuing to use the battery supply that, 
in all probability, he already possesses. 
The choice must not be made hastily, for upon it will 

depend not only the design of the rest of the receiver, 
but the degree of pleasure that his outfit as a whole 
will give him. 

NEXT WEEK: When it is better to use a crystal—Leaky 
Grid v. Anode Bend Detection. 

If you are in doubt as to the precise constructional details of a receiver describ'ed in the pages of 

this journal then call at 116, Fleet Street, London, E.C.4, and examine the actual set. 

Now on view—the New All=wave Four, the Switch=over Three and the D.C.5, together with the 
Mains Unit. 
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HAVE TESTED 

Anode Bend Detection. 

EGARDED from whatever 
standpoint this is an excep-
tionally good valve. The 

mutual conductance under amplify-
ing conditions is 1.85, a figure hitherto associated only 
with indirectly-heated cathode receiving valves. It 
could be used as an output valve for moderate loud 
speaker volume, but would be more usefully employed 
as a first-stage L.F. amplifier or H.F. valve. In the 
latter position a coupling transformer 
with few turns on the primary would 
have to be used having regard to the 
low A.C. resistance of the valve. The 
following table shows the correct grid 
bias for amplification :— 

lietert suutzust 
immeerat 

autuatestut 
- tumid"' Inn not 

Peanextati,119122 

H.T. Grid Bias. Anode current 

(mA). 

SO 
loo 
120 

-3 

- 44 

3-7 

3.7 

4-0 

• Useful as the P.M.4D. is as an am-
plifier it is of even greater value as a 
detector, and in particular as an anode 
bend detector followed by transformer 
coupling. Even for small inputs when 
the grid swing is confined to the bottom 
bend of the characteristic curve, the 
A.C. resistance is not more than 50,000 
ohms, which is not really excessive if 
followed by a good modern L.F. trans-
former. In point of fact, the valve has 
been designed to precede the P.M. 
low-frequency transformer recently de-
scribed in this journal. 
The valve can also be used with 

success as a leaky grid detector, and it 
will be observed that the base of the 
grid curve characteristic is sharply 
curved. There is no reverse grid cur-
rent up to - 2 volts showing the valve 
to be hard. 
, The filament consumption is remark-

4 

3 

2 

, 

-s 

Transformer Coupling. 

ably low having regard to the excel-
lent characteristics, and in the par-
ticular valve tested was below the 
makers' rating. The makers de-

precate the use of 6-volt accumulators, but it is probable 
that the majority of those who purchase this valve will 
be so equipped. Where a 6-volt supply is used for the 
filament current to other valves in the set, a 2o-ohm re-
sistance in series with the P.M.4D. filament is essential. 
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Average values tor amplification-A.C. resistance 6,500 chms. 
Amplification factor 12.9. 
Mutual conductance 1•85 mA roll. 
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Constructional Details and Operating Notes. 
By A. L. M. SOWERBY, M.Sc. 

(Continued from page 64 of the previous issue.) 

1.1HE schematic diagrams given in the previous in-
stalment. of this article have taken tangible form 
in the receiver of which the full theoretical and 

wiring diagrams accompany the present part. As will 
be seen, the installation has been built in two parts, 
one of which comprises the receiver, and the other the 
smoothing circuits. This is done in order to minimise 
the danger of hum, which might easily arise if receiver 
and smoothing circuits were built into one compact in-
strument. This separation into two parts undoubtedly 
adds to the total space occupied, and fails to make use 
of the opportunity afforded to get rid of the perpetual 
nuisance of battery leads or their equivalent. On the 
other hand, the incorporation of the smoothing circuits 
into the set would mean that unsmoothed current would 
necessarily be flowing in perilously close juxtaposition 
to grid circuits and other danger spots, so that elaborate 
screening of wires and components would be required. 
Even then, owing to the very different idiosyncrasies of 

Fig. 3.—Complete theoretical diagram of eliminator unit. C. 4 rail.: 
C3, C4 = 0.01 mfd. 
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individual mains systems, the precautions might not be 
adequate. So, on balance, it was deemed wisest to 
build the eliminator separately from the rest of ¡he 
receiver. 

Stray Couplings Avoided. 

The eliminator unit, designed specially for this re-
ceiver, is of the simplest. The theoretical circuit on 
which it is based is shown in Fig. 3, and has already 
been given in Fig. 2, with the exception of the series 
resistance in the high-tension supply to the third valve. 
This is primarily intended to restrict the voltage sup-
plied to this valve, which has in its plate circuit only 
the primary of a transformer, to a value low enough 
to ensure a good life for the valve. Since this valve 
has only to deal with a signal input of the order of 
one volt, there is no particular point in running it with 
a greater plate voltage than suffices to enable it to be 
given a minimum grid-bias of about i volts. The 

following values for this resistance 
will be found suitable for mains of 
various voltages :— 

Mains voltage Series resistance 
(ohms). 

200 ... ... 10,000 
210 to 225 ... 20,000 
225 to 250 ... 30,000 

In addition, this resistance, with its 
associated condenser C„ (Fig. 6), 
acts as a resistance-capacity filter 
to check " motor-boating." 

Similar filters are used in the plate 
circuits of V, and V2; these, as their 
primary purpose is not that of con-
trolling the working plate voltage, 
are incorporated in the set itself and 
not in the eliminator unit. The in-
troduction of these filters, although 
in a sense an extravagance, has ren-
dered possible an economy in 
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Fig. 4.—DImensione2 layout or parts on the eliminator baseboard. 

sm2othing chokes and condensers. For the entire H.T. 
supply to the set, one single choke and one condenser 
have been found sufficient. In the absence of these 
precautions against instability, it would have been neces-
sary to use at least two entirely separate smoothing 
systems in order to eliminate coupling between the 
various stages, and to ensure freedom from " motor-
boating" and kindred troubles. 
From the point of view of smoothing, too, the single 

Marconiphone ' Power" choke, in combination with a 
4 mfd. condenser, is found to be adequate. Tests were 
made with a second choke, and a second 4 mfd. con-
denser in series with the first, making a two-stage filter, 
but the improvement in performance that resulted from 
the addition was so very slight that it was felt that 
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the extra expense of these additional components was 
not justified. The second 4 mfd. condenser on the 
eliminator unit is shunted across the filament supply 
terminals, and is not part of the high-tension smoothing 
scheme. 
The choice of high-frequency chokes for the elimina-

tor proved a difficult one, for these components have 
to carry a steady current slightly in excess of a tenth 
of an ampere, and even at this heavy current must 
not produce too great a drop in the voltage available for 
the high-tension supply. None of the commercial 
chokes with which the writer was acquainted could com-
ply with these extremely exacting conditions, which is 
hardly surprising when it is remembered that a high-
frequency choke usually has to carry only a few milli-

+H.T.1 

+H.T.2131( 

+LT.ar 

+LS.la 

JI. 

NEON 
LAMP 

.•••••ffl 

H.F. 
I CHOKE 

H.F. 
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• 

MAINS 
rig. 5.—Wiring diagram of eliminator unit. Dotted lines indicate wires run below the baseboard. 
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amperes. The chokes used, and shown in the photo-
graph, are advance models of a special heavy-duty 
choke designed for this set and for similar installations 
by Messrs. Wright and Weaire. They are wound with 
comparatively heavy-gauge enamelled wire on a wooden 
former, and are, as would be expected, considerably 
larger and more robust than chokes intended to carry 

General view of the eliminator unit, 

anode currents only. Their resistance amounts to some 
50 ohms, so that little more than 5 volts is dropped 
across each of them even when carrying the whole 
current consumed by the receiver. 
The only remaining point in connection with the 

eliminator unit that is worthy of special mention is in 
connection with the general problem of ensuring safety 
when the receiver is connected to the mains. With 
this aim in view, a double switch and two fuses have 

Fig. 6.—Complete theoretical circuit of receiver. CI. C2 = 0.00035 mfd. ; C3, CI, Q, = 0.1 mfd. ; C„, C,, Cii , c,,, 1 mfd.; 
C7 = 0.0003 mfd. ; C. 0.0001 mfd. ; C“), C12. C14 = 0.005 mfd. R1 400 ohms; R2 = 50 ohms; 50 ohms; Re = 2 megohms; 
Re = 50,000 ohms; Rd, R,, R11, R13 = 6 megohms; R7, R12, R13 = 0.25 megohm; R4 = 150,000 ohms; 1(10 80,000 ohm.. 
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been introduced between the mains and the H.F. 
chokes. When the switch is in the " off" position, the 
whole apparatus is completely dead, being entirely iso-
lated from the mains. It is therefore impossible foi 
the user to receive a shock with the switch off, no 
matter which of his mains is earthed. Similarly, the 
presence of a fuse in each lead acts as a complete safe-
guard against fire or other damage that might be caused 

showing low resistance H.F. Chokes. 

by the earth connection being inadvertently- allowed to 
come into contact with a part of the receiver from which 
it is supposed to be completely isolated. It is recom-
mended that the finest tin fuse wire obtainable should 
be used, so that in the event of a short circuit the 
other fuses in the house may, if possible, remain intact. 
Coming to the purely constructional side of the set, 

it is suggested that the drilling of the panel and the 
fitting of the components that it bears should be the 
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rig. 1.—Drilling detalle of receiver panel. A, 3/81n. din.; B, 1/4in. din.; C. 7/321n. dla.; D, 5/321n. dia. • E, 1/81n. die., counter-
sunk for No. 4 wood screws; F, 1/Sin, dia.; G, blind holes drilled and tapped 6B.A. behind panel. 

first part of the work undertaken. This done, the com-
ponents that are to go on the baseboard should be 
placed in position according to the diagrams given, and 
the panel should be propped up temporarily in the 
position it is to occupy when the receiver is finished. 
If components of other sizes and makes than those speci-
fied have been chosen, it will then be seen whether it 
is going to be necessary to vary the layout in any 
way to allow for differences in size or shape. It is 
considerably more satisfactory to make any such altera-
tions at this stage before any components are screwed 
down and before any wiring is soldered in position. 

Precautions in Wiring. 

The advice to adhere strictly to the layout given 
for the high-frequency stage is no more and no less 
applicable to this receiver than to any other. In addi-
tion, as peculiar to this set, attention is once more drawn 
to the necessity for keeping the detector valve as far 
as possible from all other components save its grid con-
denser and leak, and for keeping down the length of 
the leads from these to the grid of the valve to the very 
lowest limit possible. If these precautions are neg-
lected, hum, which is extraordinarily difficult to elimi-

nate completely in a receiver of this type, will be more 
in evidence than it need be. 
When any rearrangement that may be necessary has 

been made, the positions of the components should be 
marked on the baseboard, and the panel removed and 
set on one side. The components can now be fixed 
in their final positions, and the process of wiring-up 
begun. It is not sufficient, where filaments are in series, 
to connect them to the nearest convenient point on the 
filament circuits, but they must in all cases run to the 
points indicated on the diagrams. 
The wires to the panel will, of course, be left until 

all the other connections have been made, in order 
that the panel need not be attached to the baseboard 
until the latest possible moment. By this means the 
work of wiring-up, at best rather a tedious job, can be 
done with the maximum of comfort. 

Since the magnet winding of the loud speaker is so 
essential a part of this receiver, there will probably be 
some who would like to satisfy themselves by actual 
experiment that the winding really has the resistance 
attributed to it before trusting it as the sole protection 
between the mains and the filaments of some four 
guineas' worth of valves. Fortunately, this measure-

Fig. 8.—Dimensioned layout of receiver baseboard. 
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LIST OF PARTS (conlinued).—ELIMINATOR. 
1 Baseboard (23(n. x 9in.). 
1 Power choke (Marconiphone). 
1 Lampholder (G.E.C.). 
2 Cut-outs (G.E.C.). 
1 Double-pole mains switch (G.E.C.). 
1 Wall plug. 
2 Fixed condensers, 4 mfd., 400 volt D.C. test (T.C.C.). 

2 Fixed condensers, 0.01 mfd. (T.C.C.). 
I Resistance, 10,000 ohms and holder (Ferranti). 
1 Peerless resistor, 6 v., 0.25 amps. (Bedford Electric Co.). 
1 N.P. terminal (Belling Lee). 
6 Ebonite shrouded terminals (Igranic). 
2 Special H.F. chokes, low resistance (Wright & Weaire). 
1 Neon lamp. 

ment is easily made, within the wide limits of error that 
may be permitted, with the aid of the meter, which is 
part of the set. The meter should be temporarily con-
nected in series with the loud speaker magnet and a 
15-volt battery known to be in good condition; if the 
meter reads no more than io milliamps. the magnet has 
a resistance high enough for safety. If the reading is 
greater than this, a resistance of about 400 ohms, such 
as the winding of an ordinary potentiometer, should be 
connected in series with the magnet winding for the 
preliminary test. 
The next step is to insert the valves into their sockets. 

Owing to the necessity for using valves which take a 
filament current of 0.1 amp., the choice in this direction 

Plan view of receiver with valves removed. 

is very strictly limited. Those for which the receiver 
was designed are as follows :— 

... Cossor 210 screened valve. 
Detector Marconi-Osram D.E.U. 610. 

Marconi-Osram D.E.L. 610. 
Output.. Cossor 610 P (" Stentor Six "). 

Other valves may be substituted for those recom-
mended as detector and L.F. valves, provided that 
valves of closely similar characteristics are chosen. In 
selecting substitutes it must be borne in mind that either 
2-, 4-, or 6-volt valves may be used, provided that the 
o.i amp. filament current is rigidly adhered to. It must 
be pointed out, too, that there are now on the market 
valves—notably the latest valves of the Mullard P.M. 
series—taking only 0.075 amp., and that if these are 
employed in the present receiver they will be overrun. 
If it is desired to use P.M. valves that are already to 
hand, it is suggested, if there is any possibility of doubt 
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as to the current that they require, that the filament 
current passed when connected to an accumulator of the 
appropriate voltage should be measured with the aid of 
the meter in the receiver. 

If it is found that the valve it is desired to use con-
sumes only 0.075 amp. at its rated voltage, it may still 
be used provided that a small resistance is placed in 
the receiver in parallel with its filament to side-track 
the balance of the o.r ampere. By this means the 
valve is run at its correct current, while the full oa 
amp. still passes through the filaments of the remain-
ing valves and the magnet of the loud speaker. The 
resistance values required are 16o ohms for 4-volt valves 
and 240 ohms for 6-volt valves; they may be wound 

of 38 gauge Eureka wire, the lengths needed to give 
these resistances being 6i. yards and Do yards respec-
tively. 
So far as H.F. and output valves are concerned, the 

writer does not know of any alternatives to the Cossor 
valves already mentioned. In buying the output valves 
it will be well, if possible, to arrange to have a pair 
specially matched for use together in a push-pull stage. 
When the valves are in position, the set can be con-

nected up for its trial run. With the exception of the 
terminals marked " Loud speaker," it is only necessary 
to join together the pairs of similarly titled terminals on 
receiver and eliminator. 
The flex from the eliminator may now be connected 

to the mains, and the switch turned to the " On " 
position. The variable resistance below the meter is 
turned until the arm just engages with the winding, the 
meter being watched the while. If the neeile of the 
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meter flies back below the zero mark, the 'current is 
flowing in the wrong direction, and the wall plug must 
be reversed in its socket. When this matter is rectified, 
the variable resistance is adjusted until the meter reads 
90 or ioo milliamps.—no more, or the valves may be 
harmed. The' filament current should not at any time 
be increased above the minimum value necessary to pro-
vide adequate signal strength on the nearest station, 
though this does not imply that this resistance should 
be used as a volume control. 

other on the eliminator. In the other case the earth 
lead was left connected to the terminal on the set, but 
was disconnected from that on the eliminator, and joined 
through a condenser of 2 mfd. capacity to the " L.T. —" 
terminal. 
Owing to the variations in the behaviour of different 

mains systems, it is suggested that the earthing in this 
way (through a condenser) of other points may be tried 
in cases where hum is obstinate. 

In conclusion, the writer would like to draw attention 
to the exceptionally low running costs of this receiver, 

LS. 
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Components are lettered to correspond with the theoretical diagram, Fig. 6. 

os e 

Fig. 9.—Wiring diagram of receiver. 

The only trouble likely to be met with, apart from 
any arising through wrong connections, is the inevitable 
hum. The receiver, while in course of development, 
was tested on two separate mains systems, and in one 
case the positive pole, and in the other the negative, 
was earthed. These different conditions did not neces-
sitate any variation in the design of the receiver or 
eliminator in order to accommodate them, but it was 
found essential to make the earth connection to differ-
,ent points in the two cases. This done, the two mains-
systems gave identical results. 
When using the mains with the negative pole earthed, 

the earth lead was taken to the two terminals provided 
for that purpose, one of which is on the set, and the 

which may be set off against the comparatively high 
cost of construction. From 250-volt mains, with which 
the consumption will be at its highest, 25 watts will be 
consumed in lighting the filaments of the valves and 
energising the magnet of the loud speaker, with an 
additional 5 watts or thereabouts for the high-tension 
current. 

This means that the whole demands of the receiver 
are less than that of the smallest electric lamp that is 
likely to be in use for ordinary room lighting, or, to 
put it in terms of actual money, a ten-shilling note 
would just about cover the cost of a year's running at 
the average rate of two hours daily. 

Six hours a penny ! 
A 20 
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OF all the different queries with which the Informa-
tion Department staff have to deal, the most 
difficult to answer helpfully are those relating to 

the tracing of faults in receivers; in many cases it is 
quite impossible for the querist adequately to describe 
the symptoms, with the result that very often—far more 
often than we would wish—no more can be done than 
to make one or two suggestions and to recommend care-
ful stage-by-stage and point-to-point tests. Experience 
goes to show that there is almost always a simple ex-
planation for the apparently mysterious fault, but as 
there are literally dozens of points at which failure may 
occur, a mere guess withput substantial foundation is 
almost certain to be wide of the mark. The real 
trouble appears to be that the home constructor who is 
sufficiently experienced to describe those symptoms 
which are likely to lead to a correct diagnosis, and to 
ignore non-essentials, will naturally be able to trace a 
fault himself, and therefore will not write to us at all. 
There is no real short cut to the location of faults, 

and unless one is fortunate enough to hit upon the 
trouble after a few minutes, it is best to abandon hap-
hazard methods, and to go over the set systematically. 
Although it is an instance of, the natural perversity of 

Fig. 1.—The circuit diagram of the receiver. Contact points for carrying out the various tests described are shown. 
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How Faults in a Reader's Set 
were Traced. 

inanimate objects that the defect is so often found to 
exist in the last component to be tested, this need not 
deter us, as the complete operation may be carried out 
in a surprisingly short time, always provided that one 
knows how to set about it. 

Elaborate Testing Equipment Unnecessary. 

In order to suggest a suitable method of procedure, 
the writer (a member of the Information Department 
staff) will describe in detail how he cleared faults in a 
reader's version of the" Standard Four," which came 
into his hands, in the hope that the information will 
be of use to those in difficulties. No apparatus other 
than a two-range voltmeter and a pair of phones with 
a dry cell was used. The set is representative of 
several popular Wireless World receivers, to which the 
methods to be discussed are applicable without modi-
fication, or, at any rate, with such modifications as will 
be sufficiently obvious. The actual instrument tested 
is illustrated on this and the succeeding page. 
With one exception, to be discussed later, the set 

did not deviate seriously from the published design, 

The Wirelees World, November 30th, 1927. 
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Testing a Standard Four.— 
although the optional tuned aerial circuit had been 
omitted and a conventional method of construction had 
been adopted in place of a baseboard layout. It was 
complained that both selectivity and sensitivity were 
poor, and that there was " some distortion' ; from 
tbis meagre information it will be admitted that it was 
impossible to form any definite opinion as to the causes 
of its shortcomings. 

Batteries were connected, and the set was switched 
on; a few moments' listening proved that the complaints 
were justified. The first step was to test the voltage 
existing directly across the filament terminals of each 
valve while they were actually taking current. The 
H.F. amplifier, detector, and first L.F. amplifier were 
in order, but a pressure of slightly under five volts was 
indicated in the output 
stage. Examination showed 
that the semi-fixed resistor in 
series with the filament of 
this valve (a P.M.256) was 
of about 30 ohms maximum 
—an altogether excessive 
value for a valve consum-
ing a quarter of an ampere. 
Moreover, it had no 
" zero " position; with the 
slider at the end of its 
travel some five ohms re-
mained in circuit. This 
might conceivably account 
for poor quality, as it would 
be responsible for a reduced 
emission. The fault was 
partially remedied by bend-
ing the slider. 
The next task was to check the continuity of the 

anode circuits and, as far as possible, the anode voltages, 
by connecting one side of the meter to the negative 
L.T. bus-bar (point a in Fig. I) and the other side, in 
turn, to points, b, c, d, and e. So far as the H.F. valve 
V, is concerned, the test can be made conclusively, as 
the ohmic resistance of the transformer primary is negli-
gible, but in the other circuits it must be completed 
between the points mentioned and the actual anode ter-
minals by using phones and dry cell, which will show 
at least that there is no " open circuit." The receiver 
came through these tests without any trouble. 

In order to find out if there was a break in any of 
the grid circuits, and also to measure the bias voltages 
applied, the positive meter terminal was joined to point 
a, its negative lead being connected successively to 
points f, g, h, and j. Connected in this way, the instru-
ment should give a true indication of grid voltage im-
pressed on V„ and an approximately true indication of 
that of the detector V,; in the case of the latter, this 
will only be so if the meter is of high resistance, or if 
the potentiometer slider is set near the negative end of 
its winding. Tests of the grid circuits of V, and V, 
must be completed with phones and dry cell, due to 
the high resistance of the grid leak and transformer 
secondary. 

These tests brought to light the real cause of the con-

structor's difficulty; as no voltage was shown between 
the H.F. valve grid and filament, a disconnection in L„ 
G.B.,, or the associated leads was clearly indicated. 
This was finally traced to the socket for the low-
potential pin fitted to L,; its ebonite sleeve was of an 
excessive length, with the result that the soldering tag 
was not in contact with the metal, and the grid circuit 
was completed only through the stray capacities. 

After this matter had been remedied, the set was again 
tested; its performance was more normal, but sensitivity 
was practically nil. Naturally enough, it was assumed 
that the remaining coil-base socket might well be at 
fault, and a test showed that this suspicion was justified; 
again, a complete lack of continuity was found, due to 
exactly the same cause as before. After the ebonite 
sleeve had been shortened, contact was restored, and the 

The "Standard Four," as constructed by a reader. Faults were located in the base of the 
aerial-grid coil, which is seen at the extreme right-band side of the photograph. 

performance of the receiver left very little to be desired. 
It was observed, however, that the spacing between 

the grid end of L, and the screen was appreciably less 
than in the original model as described. This gave rise 
to an uneasy feeling that perhaps the set was capable 
of improvement, and, to clear up the matter, valve 
voltmeter measurements were made against a standard. 
This proved, as expected, that there was sufficient loss 
to be detectable, but hardly enough to be audible. 
A careful consideration of the circuit diagram will 

show that simple tests as described are likely to reveal 
the kind of (atilt which is responsible for the majority 
of the amateur's difficulties, which, it should be empha-
sised, are generally due to defects very similar to those 
met with in the set actually tested. In cases where 
these methods fail, we must go further, and carry out 
point-to-point and stage-by-stage tests, in the manner 
advocated from time to time in this journal. 

Although the defects which came to light were so 
simple, they were sufficiently obscure to baffle the 
builder of the set; therefore it seems probable that other 
readers are, or will be, in similar difficulties, in which 
case these notes may be of some assistance to them. 
Even if one's receiver is at present functioning in an 
unexceptionable manner, it is a good plan to prepare 
for trouble by memorising the details of a method of 
procedure which will generally yield the desired results. 

A 22 
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PROGRAMME-fw 
BARCELONA (Radio-Barcelona), Call EAT' (844.9 
metres) ; 1.5 kW.-8.15, Divine Service. 8.25, Sextet 
Selections: Selection from Le Roi de Lahore 
(Massenet); Chanson folle (Francheschi) ; Spanish 
Serenade (Bizet). 9.0, Exchange Quotations and 
News. 9.5, Orchestral Selections: Indian March, 
Taj Mahal (Hansen); Apassionat (Casedemont): 
Cane() d'antena (Vilar) ; Potpourri of Popular Cate-
lunian Mrs (Gironella) ; Sérénade à l'enfant (Element); 
Overture to Zampa (liérold). 10.0, Chimes, Weather 
Report and News. 10.5, Programme relayed from 
Madrid, EAJ7. 

BERGEN (370.4 metres); 1.5 kW.--11.15 a.m., 
Exchange Quotations. 12.15, Weather Report and 
News. 8.0, Orchestral Concert from the Hotel Norge: 
Slavonic Dance, No. 10 (Dvorak); Passepied (Delibes) ; 
Selection from La Traviata (Verdi) ; Selections (Grieg) ; 
Sicilienne and Intermezzo from Cavalleria Rusticana 
(Mascagni) ; Selection from Zigeunerpdmas (Kalman). 
9.0, Talk, by Brynjulv Fauske. 9.30, Recitations by 
Sverre Erichsen. 10.0, Weather Report, News and 
Time Signal. 10.15, Dance Music, relayed from the 
I fotel Norge. 

BERLIN (Kitnigswusterhfflen) (1,250 metres) ; 40 kW. 
-5.0, Programme from Hamburg. ILO. Talk by Dr. 
Wiethaff. 6.30, Dr. Vollmberg, Talk: Between 
Panama and Canada. 8.55, Talk: The Comic Element 
in Pianoforte Music. 7.20, Talk: Goethe and the 
creative Art of his day. 8.30, Programme from 
Foshan'. 

BERLIN (Volhaus) (484 metres) ; 4 kW.-13.0 a.m., 
Morning Gymnastics. 10.10 a.m., Market Prices. 
10.15 a.m., Weather Report, News and Time Signal. 
11.0 a.m., Programme of Gramophone Records. 
11.30 a.m., Exchange Quotations. 12.65, Time Signal. 
1.30, Weather Report and News. 3.10, Agricultural 
l'rices and Time Signal. 8.30, Programme of Gramo-
phone Records. 4.30, E. Nebermann, Talk: Chess. 
5.0, Humorous Sports Talk by Charlie K. Roellinghoff. 
5.30, Orchestral Concert. 6.45, Dr. Arno Schirokauer, 
Talk: " Gennan Poet" Travels-The Poet and the 
Alps. 7.15, Iledwig Landsberg, Talk: Sick Nursing. 
7.46, Dr. Karl Würzburger and Dr. Hans Hajek: 
Round the World. 8.30, " Der Jongleur," Berlin 
Sketch (Emil Pohl), followed by Weather Report, 
News, Time Signal and Sports Notes. 10.80, Dance 
Musk. 12.30 a.m. (approx.) (Sunday), Close Down. 

BERN (411 metres) ; 1.5 kW. -8.0, Time Signal and 
Weather Report. 8.5 (approx.), Concert: The Mando-
line Orchestra, Anecdotes and Readings. 9.30, Pro-
gramme by the Berne Orchestra, News and Weather 
iii the Interval. 10.35, Dance Music. 12.0 Midnight 
(approx.), Close Down. 

BRESLAU (322.8 metres) ; 4 kW.-4.30, Orchestral 
Concert. 5.0, Programme from Cologne. 5.45, Orches-
tral Concert. 8.15, Esperanto Talk by Margarete 
Polier. 8.30, Alfons Hayduk, Talk: Adventures, and 
Remarkable Events in Upper Silesia. 7.25, Review 
of Art and Literature. 7.50, English Lesson by 
Douglas Yates, 51.A. 8.30, Concert; Talk by Alex-
ander Felt; Pressa Marsch (Eysoldt) ; Variety Items 
by Carl Roll Augustin; Pizzicato-Waltz, Pavlova 
(Meyer-Helmund) ; Songs, (a) Sag ich blau, sagt sic 
grün (Berger), (b) Ich had Dish so gente hoch mal 
gesebn (Engel-P.erged, (c) Sei nicht dumm und behilt 
Dein Herz (Romer) ; Variety Items by Carl Rolf 
Augustin: Intermezzo, Flirt sous Bois (de Taeye) ; 
Tango, Madel, ¡ch will ja framer nur gut ru Dir sem 
(Gollwell) ; Variety Items by Carl Rolf Augustin: 
OH Viennese Waltz Idylle, Das ist der Herr von 
Schubert (Arnold) ; Wenn Dinh die Menschen auch 
kránken (Arnold) ; Songs, (a) Wenn man nicht gut 
chinesisch kann (Nussbaum), (b) Mein Mann, der 
Adrian (Krause), (c) Frühlingstrâume (Kollo), (d) Mein 
Herz ist cine Jazzband (Engel-Berger); March, Hoch 
Heidecksburg. 10.0, News. 10.30, Programme from 
Weans. 12.0 Midnight (approx.), Close Down. 

BRIINN (441.2 metres) ; 3 kW.-8.0, Time Signal and 
German Transmission. 6.25, Programme of Talks. 
7.15, Orchestral Selections. &O, Serenade (Paukned. 
8.30, Programme of Popular Music. 9.0, Orchestral 
Selections. 10.0, Exhibition Programme. 10.25, 
Orchestral Selections. 

BRUSSELS (508.5 metres); 1.5 kW.-5.0, Dance 
Music hoin the St. Sauveur Palais de Dense. 8.0, 
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SATURDAY, JULY 28th. 

FROM ABROAD  

All Times are reduced to British 

Summer Time and are p.m. except 

where otherwise stated. 

Elementary English Lesson. 6.25, Advanced English 
Lesson. 8.45, Orchestral Concert: Marche Russe 
(Ganne) ' • Forgive Me (Ager); Persian Rosebud 
(Nicholls) ; C'est Vous (Greenberg) ; Milady 
(Benatzky) ; Dolores (Waldteufel) • Flute Solo, 
Souvenir de Mons (Danhier) ; Selection from Marton 
Lescaut (Puccini) ; Suite (Smalstich). 7.80, " Radio-
Chronique." 8.15, Gramophone Selections. 8.30, 
Literary Programme. 8.50, Talk on Topical Events. 
9.0. Symphony Concert, relayed from the Kursaal, 
Ostend. 1.0.15, News. 10.80 (approx.), Close Down. 

BUDAPEST (655.6 metres): 85 kW.-8.0, Concert 
of Military Music, from the Angol Park. 7.0, Literary 
Talk. 7.45, "Ciganykirsly" Operetta (Nagypál); 
In the interval: Time, News and Racing Results. 
10.50, Concert of Tzigane Music, relayed from the 
Spolarits Café, 12.0 Midnight (approx.), Close Down. 

COLOGNE (283 metres) ; 4 kW.-10.35 a.m. to 2.80, 
Programme from Langenberg. 2.30, Talk: Hints 
for the Housewife. 3.40 to 4.30, see Langenberg. 
4.30, Talk from Hónigswusterhausen. 5 to 7.20, see 
Langenberg. 7.20, Dr. Hans Stein, Talk for Workers: 
Rheinish and Westphalian Social Leaders of the Past. 
7.45, See Langenberg. 8.10,. Five Minutes Talk on 
the German Athletic Festtval. 9.15, Programme 
from Dortmund (see Langeabere), followed by News, 
Sports, Notes, Concert and Dance Music. 1.0 a.m. 
(approx.), (Sunday), Close Down. 

mike:fly (588 metres) ; 1.5 kW.--8, Programme for 
Children. 7.0, Miscellaneous Items. 7.30, Talk: 
Review of the past week's Foreign Politics. 7.55, 
Agricultural Report. 8.5, News and Announcements. 
8.15, Programme, relayed from Warsaw. 10.30, 
Concert from a Restaurant. 11.80 (approx.), Close 
Down. 

DUBLIN, Call 2RN (319.1 metres) ' • 1.5 kW.-1.30. 
Weather Report and Gramophone Selections. 720, 
News. 7.30, Reading by Frank Fay. 7.45, Irish 
Talk by Seamus O'Duirinne. 8.0, Orchestral Selec-
tions. 8.15, Joseph Schofield (Cello), and Mary 
Maguire (Mezzo-Soprano). 8.45, Baritone Solos by 
Glyn Eastman. 8.55, Orchestral Selections. 9.5, 
Baritone Solos by Glyn Eastman. 9.20, "Exile," 
Sketch by J. A. Hand and Company. 9.30, Orches-
tral Selections. 10.5, Soprano Solos by Mamie Dingle. 
10.30, News, Weather Report, and Close Down. 

FRANKFURT (429.8 metres) ; 4 kW.-1.0, Gramo-
phone Records. 3.30, Children's Corner. 4.15, 
Reading. 4.35, Orchestral Concert: Overture to 
the Suite in B Minor for Flute, Pianoforte, and Strings 
(Bach) ; Aria, with Violin obbligato from the Cantata 
No. 24 (Bach) ; Organ Solo, Toccata and Fugue in 
I) Minor (Bach) ; Akademische Festouverture 
(Brahms) ; Songs, (a) Auf dem See, (b) Wenn du me 
zuweilen lâchelst, (c) Wehe, so waist du mich; Abend-
musik, op. 79, No. 2 (Foerster) ; Suite, Ein Marchen 
(Suk). 8.15, Wireless Notes and Announcements. 
8.80, Answers to Correspondents. 8.45, "Gustav 
Sack," Talk and Reading. 7.15, Prof. Dr. Franz 
Schultz, Talk: The German Drama and Theatre 
from the 17th century tip to the present day. 7.45, 
Educational Talk by Dr. W. Schuckmann. 8.15, 
Variety Programme. 1P-1.5, (approx.), Programme 
from Foshan,. 

HAMBURG, Call HA On Morse), (394.7 metres); 
4 kW -10,15 a.m., News. 11.0 a.m., Programme 
of Gramophone Records. 12.10, Weather Report. 
12.15, Exchange Quotations. 12.30, Concert from 
Hanover (291 metres). 12.45 (in the Interval), Ship-
ping Forecast. 12.55, Time Signal. 1.10, News. 
2.40, Exchange Quotations. 8.80, Review of Books. 
4.0, Labour Exchange Report. 4.15, Dr. W. Heinitz, 
Talk: How do we hear music 5.0, Concert from 
the works of Schumann; Overture to Genoveva; 
Songs, (a) Widmung, (b) Der arme Peter; Overture, 
Scherzo and Finale, op. 52. 4.0, Songs, (a) Mit 
alyrthen und Rosen, (b) Volksliedchen; Overture 
to Manfred. 8.0, Request Programme. 7.0, Talk 
from Kiel (254.2 metres). 7.80, Theobald Bieder; 
Talk: The Constellations in August. 745, Weather 
Report. 8.0, "The Return from Leave" Variety 
Concert, followed by News, Sports Notes, and Pro-
gramme Announcements. 10.30 (approx.), Cabaret 
Programme. 

HILVERSUM (1,071 metres) ; S kW.-1L40 a.m., 
Police News. 12.10, Concert of Trio Music. 1.40, 
Concert, relayed from the Tuschinski Theatre. 4.10, 
Thé Dansent, relayed from the Kurhaus, Scheveningen. 
5.40, Time Signal. 542, Concert; Selection from 
Overtures (Engleman), Waltz, Flattergeister (Jos. 
Strauss) ; Minuet (Kostal) ; Soirée intime (Lincke) ; 
Selection from La Bohème (Puccini) ; Valse lente, 
Waldnixen (Ertl); Czardas, Le dernier amour toung'1); Selection from the works of Offenbach 
Morena); Grossmütterchen (Langer) ; Waltz, 
rfkinder (Kalman) ; Von Heidelberg bis Barce-

lona (Borchert) ; Finale. 7,25, Police News. 7.40. 
Programme organised by the Workers' Radio Society; 
Concert and Talk. 11.15 (approx.), Close Down. 

HUISMIN (840.9 metres) ; 4 kW.-Transmits from 
5.40 on 1,870 metres. 12.10, Concert of Trio Music. 
5.10, Gramophone Selections. 8.40, M. J. v. Roos-
malen, Talk: Horticulture. 7.20, 'Falk by Dr. J. 
Stein. 7,55, Concert of Violin, 'Cello and Pianoforte 
Solos, and Songs. 

JUAN-LES-PM (Radio L.L.), (244.5 metres) ; 1.5 
kW.-LO, Orchestral Concert: Ni veuve ni joyeuse 
(Fauchey) ; Punka Wallah (Collin) ; Danse voilée 
(Candiolo); II Seraglio (Mozart) ; Mon coeur soupire 
(Mozart), lis sont finis les jours d'ivresse (Lénine) ; 
De Jo Dolge (Etarch); Gillette de Narbonne (Audran). 
9.0, Concert, followed by News and Weather Report. 
10.0, Dance Music. 10.30 (approx.), Close Down. 

KALUNDBORG (1,153 metres) ; 7 kW.-Programme 
also for Copenhagen (337 metres). 7.30 a.m., Morning 
Gymnastics. 11.0 a.m., Weather Report. 8.0„ 
Trio Concert: Turkish March (Mozart); Waltz, 
The Blue Danube (Job. Strauss) ; Selection from 
Madame Butterfly (Puccini); Gavotte in B Flat 
Major (Corelli); Tambourin (Gossec) ; 'Cello Solo, 
Allegro appassionata (Saint-Saens); Humoresque 
(Dvorak) ; Recitation; March, The Handicap 
(Rosey); Waltz, Barcarolle (Waldteufel); Tango, 
The Spanish Girl (Fleta); Waltz, Alene to (Rydalh) ; 
Selection from Les Cloches de Corneville (Planquette) ; 
Serenade (Toselli) ; Foxtrot, Del vi kalder kaerlighed 
(Recaen and Norman). 8.50, Weather Report. 
7.15, Time Signal. 7.20, Programme Announcements. 
7.80, Talk. 8.0, Chimes from the Town Hall. 82. 
Concert of Old Dance Music: March, KongemOde 
(Jespersen) ; Spanish Waltz, Torero (Translateur) ; 
Polka, Ringel, ringel, rein (Suppé) ; Tyrolian Waltz 
and Dance, Sekstur, Trippevals (Nielsen) ; Mazurka 
(Klintwort) ; Polka, Ihr ganzes Glück. (Fahrbach) ; 
Waltz, DonaubOlger (Ivanovici) ; Lot' ist tot, Were-
Galop (Michaelis) ; Forgangen Nat. 9.0, News. 
9.15, Variety Concert. 10.45, Dance Music. 12.0 
Midnight, Chimes from the Town Hall, Copenhagen. 
12.15 a.m. (approx.), (Sunday), Close Down. 

KATOWITZ (422 metres) ; 10 kW.-8.0, Programme 
for Children. 7.0, Miscellaneous Items. 7.30, Talk by 
Dr. Zaluski. 7.55, The Children's Letter Box. 8.15. 
Programme relayed from Warsaw. 10.0, Time Signal, 
Weather Report and News. 10.30, Dance Music. 

KAUNAS (2,000 metres) ; 7 kW.-12.0 Noon, Carillon, 
7.0, Gramophone Selections. 9.0, The Disabled Soldiers 
Orchestra. 10.0, Dance Music. 
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Programmes from Abroad.-
LAHTI (1,522.8 metres) ; 35 kW.-6.(1, Orchestral 
Concert: March (Kral); Overture ei Martha 
(Flotow) ; Wean die Sonne lacht (Siede). 5.20, 
Recital of Songs, followed by Selections from A Waltz 
Dream (Strauss). 5.57, Time, Weather Report and 
News. Orchestral Concert : Serenata Espagnole 
(Lugini) ; Paraphrase, Lorelev (Nesvadba) ; Hun-
garian Songs (Brunnhofer); Salut d'Amour (Elgar); 
Du mein Sclenbrunn (Fall). 7.30, Recital of 'Cello 
Solos. 7.50, Orchestral Concert: Melodies from The 
Pearl Fishers (Bizet) ; Skizzen (Petro) ; Sonnenunter-
gang (Olsen) ; Berceuse de Jocelyn (Godard) ; Waltz, 
Miami -tJacobil ; Kommodsglanz (Lange-Müller); 
March (Dicker). 8.45, News, given in Finnish and 
Swedish, followed by Concert relayed from a Restaur-
ant. 10.0 (approx.), Close Down. 

LANGEIBERG (488.8 metres) ; 20 kW.-Programme 
also for Aix-la-Chapelle (400 metres)! Cologne (83 
metres) and Minster (250 metres).-11.15 a.m., Pro-
gramme for Schools. 12.10, Music. 12.50. Weather 
Report. 12.65, Time Signal. L5, Concert (nxn 
Elberfeld: Organ Solo (Zamecnik); Overture to 
Mignon (Becce); Waltz, Ganz Paris (Waldteufel) ; 
Sicilienne from Cavalleria Rusticana (Mascagni); 
Siidlandische Rhapsodie (Hosmer) ; Serenade, Des 
Schiff ers Abendsang (Mercadente) ; Stândchen (Mario 
Costa) ; Sicilian Serenade (Becce) ; Schützenmarsch 
(Lippe). 2.30, See Cologne. MO, The German 
Athletic Championship. 4.30, See K8nigswnster-
hewn. 5.0, The German Athletic Championship. 
5.80, English Lesson, from Munster. 8.0. Concert 
from Dusseldorf: Mezzo-Soprano Solos (Brahms), 
(a) Mainacht, (b) An eso Veilchen, (c) Mâdchenlied; 
Pianoforte Solo, Ballade in B Minor (Liszt) ; Mezzo-
Soprano Solos (Grieg), (a) Die Prinzesin, (b) Herb-
stimmung, (c) Lauf der Welt; Pianoforte Solo, 
Ballade in G Minor (Grieg). 7.20, See Cologne. 7.45, 
Talk from Münster. 8.10, See Cologne. 8.15, Variety 
Programme from Dortmund, followed by Programme 
from Cologne. 1.0 a.m. (approx.) (Sunday), Close 
Down. 

LEIPZIG (365.8 maims); 4 kW-4.30, Orchestral 
Concert. 5.0 (in the Interval), Programme from 
Cologne. 50, See nnigownsterhaneen. 8.30, 
Answers to Correspondents. 7.0, Dr. Max Schneider, 
Talk: The Modem Zoo. 7.30, Fritz Oswald, Talk 
Wandering across the Saxon Plains. 8.0, Weather 
Report and Time Signal. 8.15, Concert of German 
Musical Play Melodies: Overture to Der Schaus-
pieldirektor (Mozart) ; Two Arias from Der betrogene 
Kadi (Gluck) ; Duet from Der betrogene Kadi (Gluck) ; 
Overture to Die Schweizerfamilie (Weigl); Song from 
Die Sc.hweizerfamilie (Vieigll ; Song from Jurndjahre 
Peter des Grossen; Duet from Jugendjahre Peter des 
Grossen; Overture to Abu Hassan; Aria from Zwill-
ingsbruder (Schubert) ; Aria from Alfonso and Estrella 
(Schubert) ; Music from Die drei Pintos (Weber) ; 
Duet from Die Liebe auf dem Lande (Hiller); Overture 
to Die Opernprobe (Lortzing). 10.0, News and Sports 
Notes. 10.15, See Voxhaus Station. 12.0 Midnight 
(approx.), Close Down. 

LILLE, Call PTT (284 metres) ; 0.5 kW.-12-20, 
Orchestral Concert. 1.36, Exchange Quotations. 
7.80, Market Prices. 7.40, English Lesson. 8.15, 
Agricultural Talk. 8.30, Concert and News. 

MADRID (Union Radio), Call EAJ 7 (875 metres); 
kW.-7.0, Orchestral Selections Trianerias (Vives) ; 

Selection from Mignon (Thomas) ; Selection from Una 
Aventura en Paris (Luna) ; in the Interval, Items by 
Luis Medina. 8.0, Dance Music. 9.45, Market Quota-
tions. 10.0, Time Signal. 10.2, "A Midsummer 
Night's Dream," Comedy (Shakespeare). 11.50, News. 
12.0 Midnight (approx.), Dance Music. 12.30 a.m. 
(approx.) (Sunday), Close Down. 

MILAN, Call 1MI (628.3 metres) ; 7 kW.-8.35, Time 
Signal and Talk on " Verdi." 8.50, Concert: Sylvia 
(Delibes) ; Song from Romeo and Juliet (Vaccai) ; 
Aria from Faust (Gounod) ; Viola Solos; Tenor Solos ; 
Reading (Shelley) ; Aria from Dinorah (Meyerbeer) 
Songs, Aria from Iris (Mascagni) ; Sylvia (Delibes). 
10.65, News and Dance Music from the Fiaschetteria 
Toscana. 

MOTALA (1,380 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Been (1,190 metres), 
Eli:Rebore (418.5 metres), Balm6 (280.9 metres), 
Oitenund (720 metres), Sundsvall (545.8 metres).-
620, Concert of Light Music. 5.25, Programme for 
Children. 7.5 Programme from Jónkoping (201.3 
metres), Choral Concert of Folk Melodies. 7.45, 
Topical Talk. 8.0, Cabaret Concert, News in the 
Interval. 9.45, Report of the Olympic Games at 
Amsterdam. 10.0, Dance Music. 1.0 a.nt. (approx.), 
(Sunday), Close Down. 

NAPLES, Call INA (883.8 metres) ; 1.5 kW.-8.40, 
Time Signal and News. 8.50, Orchestral Selections: 
Roma (Bizet); Country Scenes (Fletcher) ; Suite 
poétique (Dvcret), 9.80, Relay from a Theatre. 
150 (In the Interval), Weekly Review, Dance Music 

Wilil'e®Og 
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Saturday, July 28th. 

All Times are reduced to British 

Summer Time and are p.m. except 

where otherwise stated. 

from the Trocadero. 10.55, Calendar and Announce-
ments. 11.0 (approx.), Close Down. 

OSLO (481.5 metre'); 1.5 kW.-Programme, relayed 
by Predriksitad (434.8 metres), Hamer (555.8 metres), 
Notodden (411 metres), Porsgrund (500 metres), and 
Bjukan (448 metres). 7.45, Weather Report, News 
and Agricultural Notes. 8.0, Time Signal. 8.2, 
Concert, relayed from Hamer. 9.0, Talk, Weather 
Report and News. 9.46. Topical Talk. 10.0, Dance 
Music, relayed from the Grand Hotel. 12.0 Midnight 
(approx.), Close Down. 

PARIS (Ecole Supérieure), Call PFTT (458 metres) ; 
0.5 kW.-Programme, relayed at Intervals by the 
following stations: Bordeaux PTT (275 metres), 
Eiffel Tower (2,550 metres), Grenoble (416 metres), 
1•118, PIT (264 metres), LiznOgea (285 metres), L7028. 
PIT (475 metres), Marrillee_(803 metres), Rennes 
(280 metres), and Toulouse, PIT (2130 met] ea). -8.13, 
Sports Talk and Notes. 0.6, Concert by the Associa-
tion Générale des Auditeurs de T.S.F., followed by 
Dance Music from the Coliseum de Paris. 

PARM (Eiffel Tower), Call FL (2,850 metres) ; 5 kW.-
8.45, " Le Journal Parlé." 8.10, Weather Report.* 
8.80, Concert: Bucoliques (Dulaurens) ; Feuillet 
d'Album (Levadé) ; Revenez amours (Lulli) ; Ariette 
(Rosa) ; Serenade (Schubert) ; Berceuse (Gaubert) ; 
Danses arabes (Grumbach) ; L'Hermite (Périlhon) ; 
Songs (Messager) ; Les Hérétiques (L,evadé); Les 
(1.nses de chez nous (Levad). 

PARIS (Petit Parisien), (840.9 metre«); 0.5 kW.-
8.45, Gramophone Records and Talk, News. 9.0, 
Concert: Prelude to Monna Vanna (Février) ; Selec-
tions from The Merry Wives of Windsor (Nioolai); 
The Oxford Symphony (Haydn) ; Allegro de Roma 
(Bizet) ; Ballet Music, The Heretics (Levadé), Idylle 
(Chabrier) ; Slavonic Dance (Tchaikovsky) ; News. 

PARIS (Radio-Paris), Call CFR (1,750 metre 
kW.-12.30, " Columbia" Gramophone Concert: 
Nocturne and Fête (Debussy) ; Nuages (Debussy); 
The Second Symphony (Beethoven) ; Trio for Piano-
forte, Oboe, and Bassoon (Poulenc) ; There's a rickety 
rackety Shack, Miss Annabelle Lee; News in the 
Interval. 1.50, Market Prices, Exchange Quotations 
and Religious Information. 8.45, Dance Music, 
followed by News.. 50, Agricultural Report. Sib, 
Medical Talk on " Water." 8.25, Exchange Quota-
tions and News. 8.35 Concert: Cantate pour tous 
les temps (Bach) ; Cello Solos (Fauré), (a) Après un 
rêve), (b) Sicilienne, (c) Papillon; La Chanson du 
Moulin (Lazzari); Air from Samson and Delilah 
(Saint-Seem); Guitar Solos by del Campo; Por-
traits (Closset) ; Monsieur Choutleury restera chez 
lui (Offenbach) ; News in the Intervals. 

PITTSBURGH, Call KDKA (88 and V metres) ; 25 
kW.-11, Time Signal and Baseball Scores. 11.25, 
KDKA, Theatrical Calendar. 11.30, The Westing-
house Band. 11.55, Baseball Scores. 12.0 Midnight, 
Time Signal. 12.2 un. (approx.) (Sunday), Band 
Concert. 12.30 a.m., Home Radio Club Programme: 
James W. H. Weir, Chairman. 12.45 a.m., Gems of 
American Literature. LO a.m., Ryker and Mack 
from WJZ, New To& 1.15 a.m., A Week of the 
World's Business, from WJZ. 1.30 a.m., Goldman 
Band Concert, from WJZ. 4.0 a.m., Weather Report 
Time, Baseball Scores, and Close Down. 

POSSE (1144.8 mattes); 1.5 Miscellaneous 
Items. 7.15, Talk by Mr. Rediger. 7.35, Mr. 
Swidzinsky, Talk: The Basis of Communism. 8.0, 
Finance Report. 815, Programme from Warsaw. 
10.0, Time Signal, News, Weather Report and Mis-
cellaneous Items. 10.40, Dance Music from the Carlton 
Restaurant. 12.0 Midnight, Concert, arranged by 
the Maison Philips. 2.0 a.m. (approx.) (Sunday), 
Close Down. 

PRAGUE (348.9 metres) ; 5 kW.-113, German 
Transmission_ 8.25, Agricultural Report. 8.85, Talk 
for Workers. 7.15, Concert of Popular Music. 10.0, 
Time, News and Orchestral Selections. 

RIGA (528.8 metres) ; 4 kW.-0.30 a.m., Gramophone 
Selections. 11.0 a.m., News, Announcements, Market 
Prices, Egrh..ige Quotations and Weather Report. 
55, Programme of Talks. 7.0, Concert: Symphony 
in C Major (Haydn) ; Songs; Violin Solo; Songs; 
Recitations; Ballet Suite (Ialo); Selection from 

JULY 25111, 1928. 

Lucrezia Borgia (Donizetti); Selection from Zara 
(Leoncavallo) ; News; Dance Music. 11.0 (approx.), 
Close Down. 

ROM, Call 1 RO (450 metres); 3 XW.-1.30, ()Polling 
Signal. 1.82, Concert of Trio Music. 4.40, News. 

, Children's Corner. 5.16, Agricultural Report. 
5.09, Time Signal. 5.30, Concert: Sonata in G Minor, 
Op. 22, for Pianoforte (Schumann) ; Un certo non so 
che (Vivaldi) ; Mezzo-Soprano Solo from Egmont 
(Beethoven) ; Tenor Solo, tono (Casimiri); Tenor 
Solo from Edrnea (Catalani); Notte di maggio 
iPalmgren); Pianoforte Solo, Fusta campestre 
Zanella); Mezzo-Soprano Solos, (a) Mater dolorosa 
from Beatitudini, (b) Io di saluti ve ne mando mille 
(Wolf-Ferrari); Tenor Solos, (a) Cavatina from Il 
Conte Ory (Rossini), (b) Aria from La juive (Hall 
8.30, Sports Notes, News and Weather Report. 
Time Signal. 9.0, " Samson and Delilah," Opera in 
Three Acts (Saint-Saêns); Talk in the Interval: 
115, News. 11.15 (approx.), Close Down. 

8CHAERBEEK (230 metres) 15 kW. Concert. 
Dreamy Paradise (Smidt); Mo-na-lu (Breau); My 
Land of Memory (Behr) ; Dreamy Hawaii (Wanders-
loot) ; In My Tippv Canoe (Fisher) ; Dream Kiss 
(Rienzo); Drifting .(Lamb Polla) ; Tripoli (Weill); 
Caoba Medley, Ka 1.na (Kern). 10.16. Concert by tbe 
Coliseum Orchestra. 18.0 Midnight, Dance Music. 
1.0 a.m. (approx.) (Sunday), News and Close Down. 

SCHEMICTADY, Call 2XAD and 2XAF (2196 and 
814 metres) 80 kW.-11.335, Baseball Scores. 11.30, 
Dinner Music. 12.25 MIL (approx.) (Sunday), Base-
ball Scores. 12.10 a.m., Statler's Pennsylvanians, 
directed by Johnny Johnson, from New York. LO 
a.m., Keystone Duo with Balladers, from New Tort 
130 a.m.. Time Signal. 132 a.m., The New York 
Philharmonic Orchestra, conducted by Willem Van 
Hoogstraten, from the Lewissohn Stadium. 3.20 a.m„ 
Organ Recital by Robert Berentsen, from Rochester. 
4.0 a.m., Dance Music from the Hotel Ten Eyck, 
Albany. 5.0 a.m. (approx.), Close Down. 

STAMBOUL (1,200 metres) ; 5 kW.--4.81). Orchestral 
Concert. 5.30, Market Prices. 8.15, Concert of 
Turkish Music. 8.30, Weather Report and Time 
Signal. 8.40, Concert: Overture to Benvennto 
'Cellini (Berlioz) ; Songs and Ch; Andante from 
the Seventh Symphony (Beethoven). 10.0, News and 
Close Down. 

STUTTGART (379.7 men); 4 kW.-8.0, Time Signal 
and Weather Report. 6.15, Talk from Frtul 
(577 metres). 0.45. Report of the South-West German 
Labour Centre, Time Signal and Sports Notes. 8.15, 
Chamber Music: String Trio in 13 Minor (Reger) ; 
Sonata for Violin in G Major (Tartini), followed b 
Cabaret Concert, including" Sentie zu Hause," Sketch 
(Carl Struve), News and Concert from the Café-
Restaurant Wilhelmsbau. 

TOULOUSE (Radiophonie du Midi) (391 metres) ; 
3 kW.-32.80, The Fourth Concerto, in G Major 
(Beethoven), followed by Military Concert. 8.0, Time 
Signal, News and Exchange Quotations. 8.30, Trio 
in D Minor for Pianoforte, Violin and 'Cello (Mendels-
sohn). 9.0, Sonata for Flute, Viola and Harp (Debussy), 
followed by Instrumental Concert: Clair de Lune; 
Accordion Solo, Souvenir de Montreuil; Clarinet 
Solo, The Boss of the Stomps; Trumpet Selection, 
Ivresse d'Amour; Mandoline Selection, Pizzicato de 
Concert; Mandoline Selection, Les Millions d'Arlequin 
(Rigaud) ; Accordion Solo, Fox-Trot-Charleston, 
Kalahri; Mandoline Selection, Gavotte Louis XIII 
(Henze), followed by Dance Music. 10.15, North 
African News. 

VIENNA (577 and 517.2 metres) : 1.5 and 5 kW.--
13,3, Concert: Aria from Dec Waffenschmied (Lod-
zing); Bird Song from I Pagiiacci (Leoncavallo); 
Violin Solos, (a) Chaconne (Vitali), (b) Minuet (Haydn), 
(c) Mazurka (Wieniawsky); Selections (Schubert), 
(a) Nachtvioleix, (b) Auf dam Wasser ru singea, (c) 
Jüngiing an der Quelle, (d) Seligkeit; Pianoforte Solos, 
(a) Scherzo in F Sharp (Chopin), (b) Geschichten sus 
dam Wienerwald (Joh. Strauss). 7.0, Selections from 
the Works of Ottokar Kernstock. 8.5, "Sc.hyrarz-
waldmadel," Operetta in Three Acts (Neidhart), 
followed by Dance Music. 

WARSAW (1.111 metre.); kW.-7.0, Miscellaneous 
Items. 7.30, Mr. St. Grek, Talk on Travelling: 
Dubrownik-Raguse. 7.55, Agricultural Notes. 8.15, 
Orchestral Concert: March, Barataria (Komzak); 
Overture to Der Freischütz (Weber) ; Waltz' Mon 
Rêve (Waldteufel) ; Gavotte, Les Sylphides (Lehár); 
Hungarian Dance in G Minor (Brahms) ; Potpourri, 
Le Trefdeur (I.ehdr) ; Le Chant du Soldat (Moniuszko) ; 
L'Orchestre A (O. Strauss) ; Song; Recite-
Bons; Polonaise from Eugen Onegin (Tchaikovsky); 
Polka, Hélène (Wronsky) ; Mazurka, Les Noces à 
Ojcow (Lewandowsky) ; Galop, En Carrière (Kocnzak): 
News in French during the Interval. 10.0, Time Signal, 
Aviation Notes, Weather Report, News and Sports 
Notes. 10.30, Dance Music from the Oars Restaurant. 
11.30 (approx.), Close Down. 
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Programmes from Abroad. - 

BARCELONA (Radio-Barcelona), Call EAJ1 (844.8 
metres) ; 1.5 kW.-12 Boon, Chimes from the Barce-
lona Cathedral, Regional and General Weather Report. 
1.20, Selections by the Iberia Trio, Gramophone 
Records. 2.45 to am, Interval'. 9.0, Sports Notes, 
Agricultural Market Prices. 9.15, The Station Orches-
tra; in the Intervals Vocal Recital by Antonio Pera 
(Baritone) and Maria T. Gonzalez (Soprano) ; Chimes 
from the Cathedral at 10.0. 11.0 (approx.), Close 
Down. 

BEROF21 (370.4 metres) ; 1.5 kW.-1.0.30 a.m., 
Divine Service and Address. 12.80, Weather Fore-
cast and News Bulletin. 8.0, Selections of Orchestral 
Music, with Soprano Solos by Mrs. Hulda Frisk Gran. 
10.0, Weather Forecast, News Bulletin and Time 
Signal. 10.115, Relay of Dance Music. 12 Midnight, 
(approx.), Close Down. 

RERUN (Koeni,gswusterhausen), (1,250 metres) ; 
40 kW.-8.30 a.m., Orchestral Concert, relayed from 
Verbena 9.0 a.m., Vocal and Instrumental Concert, 
relayed from Yoram; followed by Cathedral Chimes. 
11.30 a.m., Concert, relayed from Valium. 2.0, 
Children's Programme, relayed from irosharts. 3.0, 
Practical Talk for Amateur Photographers by Jens 
Lützen. 3.30, Agricultural Programme, relayed from 
Witham. 6.30, Talks by Emy von Vogelsang and 
Albert Boehelruann, followed by Programrde, relayed 
from Voxbans. 

BERLIN (Voxhaus), 484 metres) ; 4 kW.-41.30 to 
8 am., Orchestral Concert. gm am.. Vocal and 
Instrumental Concert, followed by Chimes from the 
Berlin Cathedral. 11.30 to 12.50, Orchestral Concert. 
2.0, Children's Programme, arranged by Hans Boden-
stedt. 8.30, Programme of Agricultural Talks, 
followed by Musical Selections. 7.0, Programme of 
Talks, followed by Musical Programme. 10.30, 
Dance Music by the Gerhard Hoffmann Orchestra. 
12.80 a.m. (approx.) (Monday), Close Down. . 

BEEN (411 metre.); 1.5 kW.-10.0 a.m., Relay of 
a Divine Service, and Sermon. 1.0, Time Signal and 
Weather Forecast, L5, Orchestral Selections, 8.30. 
Concert of Orchestral Music. 5.35 to 8.0, Interval. 
8.0, Time Signal and Weather Forecast, followed by 
Programme of Music. 0.45, Sports Notes, News 
Bulletin, and Weather Report. 10.0, Orchestral 
Concert. 1025, (approx.), Close Down. 

BREMER (272.7 metres); 0.7 kW--3,80 a.m., 
Orchestral Concert, relayed from Berlin. 8.25 a.m., 
Time Signal, Weather Forecast, News Bulletin, Com-
merce Notes and Programme Annotmcements from 
Hamburg. 0.15 am, Morning Recital fouie Hamburg. 
12.65, Nauen Time Signal. 1.0, Instrumental Con-
cert. 2.0, Children's Programme, followed by Pro-
Femme of Talks and Music. 8.0, Musical Programme, 
followed by Weather Report, News Bulletin and 
Concert, relayed from the Georgspalast. 11.0 
• (approx.), Close Down. 

BRESLAU (322.6 metres) ; 4 kW.-11.0 am., Evangeli-
cal Morning Recital. 12.0 Noon, Orchestral Concert. 
1.8, News Bulletin. 2.0, Competitions. 2.10 to 8.0, 
Programme of Talks. 8.0, Fairy Tale Recital. 820, 
Weather Forecast. 7.25, Programme of Talks. 
8.30, Light Variety Concert, with Ludwig Manfred 
Lommel in his Repertoire. 10.0, News Bulletin. 
10.30, Outside Relay of Dance Music. 12.0 Mid-
night (approx.), Close Down. 

BRUIN (441.2 metres): 3 kW.-9.0 a.m.. Agri-
cultural Report. DlOa.m., Concert of Sacred Music. 
12.0, Noon, Orchestral Concert, 4.0, Popular Con-
cert. 8.0, German Transmission. 7.0, Musical Pro-
gramme. 10.20, Musical Selections. 11.0 (approx.), 
Close Down. 

BRUSSELS (508.5 metres) ; 1.5 kW.-5.0, Relay of 
Dance Music from the Ostend Kursaal. 6.0. Pro-
gramme for Children. 11,30, Instrumental Concert 
with Solos. 7.80, "Le Radio-Cbronique- Journal 
Parlé of Radio•Belgique." 8.15, Chamber Music 
Concert. 9.0, Symphony Concert, conducted by M. 
Francois Rasse, relayed from the Ostend Kursaal, 
followed by News Bulletin. 10.30 (approx.), Close 
Down. 

BUDAPEST (555.6 metres); 15 kW.- 9.0 
News Bulletin and Beauty Hints. 10.0 a.m., Divine 
Service, 12.0 Noon, Chimes from the University 
Church and Musical Programme, 3.30, Agricultural 
Talk, followed by Programme of Talks and Music. 
6.30 (approx.), Sports Notes, followed by Popular 
Programme, Sports Notes in the Interval; Tzigane 
Ilium at Clem of Programme. 12.8/Editight (approx.), 
Close Down. 
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COLOGNE (283 metres) ; 4 kW. -Programme also for 
Aix-la-Chapelle (t00 metres), Langenberg (468,3 
metres) and Member (250 mettes).-8.45 to 9.45 cm" 
First Part of the Programme relayed from the German 
Light Athletics Championship Festival in Cologne; 
Carnival Procession. 920 am„ Sacred Morning 
Recital. 12.30 (approx.), Literary Reading. 2.15, See 
Laageaberg Programme. 6.46, Second Part of the 
German Light Athletics Championship Festival-Open 
Air Sports and Presentation of Prizes to the Victors. 
8.0, Evening Variety Programme, followed by Last 
News Bulletin, Sports Notes and Orchestral Concert. 
Jell Midnight (approx.), Close Down. 

CORK, Call 6CK (400 metres); 1.5 kW.-.5.3Ø, Vocal 
and Instrumental Concert by the No. 2 Army Band, 
conducted by Lieut. Arthur Dull, Mus.B., and Soloists. 
11.0, National Anthem. 11.5 (approx.), Close Down. 

,CRACOW (585 metres); 1.5 kW.-18.15 to 11.45 a.m., 
Divine Service, relayed from a Cathedral. 12.0 Noon, 
Fanfare from Notre Dame in Cracow, Time Signal are 
Weather Forecast. 4.0, Programme of Agricultural 
Talks. 4.40, Agricultural Report by Dr. St. Was-
niewski. 5.0, Programme relayed from Warsaw. 
8.30, Miscellaneous. 6.50. Programme from Maim 
8.0, Fanfare, relayed from Notre Dame, followed lw 
Sports Notes. 8.80, Instrumental and Vocal Concert, 
including recital of Sc.hubert's Songs by Mlle. Ifilealawa 
Doles;a-Ftursa. 10.0, Programme relayed from Warsaw. 
18.80, Concert relayed from a Restaurant. 11.89 
(approx.), Close Down. 

DUBLIN, Call 2RN (319.1 metres): 1.5 kW.-8.80 to 
11.5 (approx.). Programme relayed from the Cork 
Station; Vocal and Instrumental Concert, featuring 
Eiblein Ni Ifburcbadha in Selections from the Works 
of Schubert. 

FRANKFURT (428.6. metres); I kW.-8.0 
Musical Morning Recital. 11.0 a.m., Talk for Parents 
on the Upbringing of Children, arranged by Dr. Flesch 
and Herr K. Wehrhan. 11.30 am. to 8.0, Programme 
of Talks and Music. 6.0, Talk, arranged by the Rhein. 
Main Association for Popular Education_ 8.9 (approx.), 
Musical Programme, followed by Dance Music relayed 
from Berlin. 12.80 a.m. )approx.) (Monday), Close 
Down. 

HAMBURG, Call HA (in Morse) (396.7 metres): 
4 kW.-Programme relayed by Bremen (272.7 metres), 
Hanover (297 metres) and Kiel (251.2 metres).-
6.30 am., Orchestral Concert, relayed from Berlin. 
8.25 a.m., Time Signal, Weather' Report, News 
Bulletin and Commerce Notes. IMO am.. Programme 
Announcements. 9.15 am., Morning Recital. 11.0 
a.m. (for Hamburg. Hanover and Bremen only), Talk 
by Dr. Funk. 12.55, Nauen International Time 
Signal. LO (for Hamburg and Kiel only), Orchestral 
Studio Concert. 2.0, Musical Programme for Children. 
3.0 to 7.40, Programme of Talks and Music. 7.49, 
Sports Notes and Weather Report. 6.0, Musical Pro-
gramme, followed by Weather Report, News Bulletin 
and Conoert from the Café Wallhof (for Moth= and 
Kiel only). 11.0 (approx.), Close Down. 

HANOVER (297 metres). • 0.7 kW.-5.38 a.m.. 
Orchestral Concert, relayed from Berlin. 8.25 am., 
Time Signal, Weather Forecast, News Bulletin, Com-
merce Notes and Programme announcements from 
Hamburg. 9.15 a.m., Morning Recital from Hamburg. 
11J) a.m., Talk from Ramberg. 12.55, Nauen Time 
Signal. LO, Gramophone Records, followed by 
Programme of Talks and Music. 8.9, Musical Pro-
gramme, followed by Weather Report, News Bulletin 
and Concert, relayed from the Georgspalast 11.0 
(approx.), Close Down. 

HILVERSUM (1.071 metres); 5 kW.-12.40, Lunch 
Time Trio Concert. 2.40, Orchestral and Soloist 
Concert, relayed from the Kurhaus in Scheveningen; 
The Residence Orchestra. 4.80 (approx.), Concert by 
the Wireless Orchestra, conducted by Nico Treep. 
7.40, Weather Report, News Bulletin and Sports 
Notes. 7.65 (approx.), Concert by the Residence 
Orchestra from the Kurhaus in Scheveningen, con-
ducted by Professor Georg Schneevoigt. 

Hurzym (655.9 metres) ; 4 M.-Programme on 
1,950 metres after 5.30. 8.10 SAIL. Address and 
Recital of Sacred Music. 9.30 a.m. (aPProx.). Protes-

my 

tant Divine Service, 12.10, Concert by the Winkel, 
Trio of Amsterdam, followed by afternoon Programme 
of Talks and Music. 7.25, Talk. 7.55, Orchestral 
Concert under the Direction of M. M. v.d. Ende: 
Artistes, Mr. Carter and Miss Corrine. 10.25 (approx.), 
Choral Epilogue. 

JUAN-LES-PINS (Radio LL) (244.5 metres): 1.5 kW. 
-LO to 2.0, Programme for Children and Concert by 
the Izar Orchestra, relayed from the Municipal Casino, 
Juan-les-Pins, followed by News Bulletin. 2.0 to 
9.0, Interval, 9.0, Orchestral Concert by the Izar 
Orchestra. 10.0, Programme of Dance Music. 10.80 
(approx.), Close Down. 

EALUNDBORG (1,153 metros); 7 kW- Programme 
also for Copenhagen (337 metres). 102 a.m., Relay 
from a Church. 11.80 a.m., Weather Report (for 
Kalundborg only). 2.0, Divine Service. 8.50, 
Weather Report (for Kalundborg only). 7.0, News 
Bulletin, 7.16, Time Signal. 720, Talk. 8.0. 
Chimes from the Copenhagen Town Hall. 8.5 (approx.) 
Musical Programme: Part I, Seleetions from the 
Works of Niels W. Gade; Part II, Light Orchestral 
Music; in the interval Recitations. 11.0, Dance 
Music Programme; in the Interval at 12 Midnight, 
Chimes from the Copenhagen Town Hall. 12.30 am. 
(approx.) (Monday), Close Down. 

ICATOWITZ (422 metres); 10 kW.-10-12 am., 
Divine Service, 12 Noon, News Bulletin, 4.0 
Programme of Talks and Music. 8.15, Outside 
Concert Relay. 10.0, News Bulletin, 10.80, Pro-
gramme of Dance Music. 11.30, (approx.), Close 
Down. 

KAUNAS (2,000 metre.) ; 7 kW.-12 Noon, Chimes 
followed by Weather Report. 12.10, Sacred Music 
Recital. 5.0, Report for Agricultural Workers. 
8.0, Variety Selections, 720, Health Talk. 8.80, 
Lowering of the Flag: Ceremony relayed from the 
War Museum in Kaunas. 9.0, Concert of Trio Music, 
Songs and Recitations conducted by Mr. Leskovicius. 
10.30 (approx.), Close Down. 

KIEL (254.2 metres) ; 0.7 kW.-8.30 am., Orchestral 
Concert, relayed from Berlin. 8.25 Ian, Time Signal, 
Weather Report, News Bulletin, Commerce Notes 
and Programme Announcements, relayed from Ham-
burg. 9.15 am., Morning Recital from Hamburg. 
10.55 a.m., Divine Service, relayed from the Uni-
versity Church in Kiel. 12.55, Nauen Time Signal. 
1.0, Studio Concert from Hamburg. 22, Children's 
Programme, followed by Programme of Talks and 
Music. 7.40, Sports Notes. 7.55, Weather Forecast. 
8.0, Musical Programme, followed by Weather Report, 
News Bulletin and Concert from the Café Wallhof, 
in Hamburg. 11.0 (approx.), Close Down. 

KCNIGSBERG (829.7 metres); 4 kW.-Programme 
relayed by Danzig on 272.7 metres. 9.0 &m., Morning 
Recital arid Religious Address. 11.0 a.m. (for Kantor-
berg only), Weather Forecast. 11.15 a.m. (approx.), 
Orchestral Concert, relayed from Danzig. 1222, 
International Time Signal from Nauen, followed by 
Weather Report. 8.0 (approx.), 8.10, Programme of 
Talks and Music. 8.10, ' How our Parents Played 
and Sang " : A Programme of Instrumental Quartet 
Music With Soprano Solos by Edith Waschke; Tenor 
Solos by Adolfe Henke, Violin and Pianoforte Selec-
tions by Georg Beerwald and Karl Ninke, and a 
Commentary by Heinz-Herbert Brausewetter, in-
cluding Old German Songs and Dances. 1015 
(approx.), Weather Forecast, News Bulletin and 
..ports Notes, followed by Programme of Dance Music. 
120 Midnight (approx.), Close Down. 

LAHTI (1,522.8 metres) ; 35 kW.-Programme also 
for Helaingtors (375 metres). 9.0 a.m., Divine Service 
in the Finnish Language. 10.50 a.m.. Popular Orches-
tral Concert, conducted by Erkki Linko; in the Inter-
val, Recital of Songs. 11.50 am., Weather Forecast 
and Time Signal, 8.10, Orchestral Concert, 720. 
Recital of Finnish Songs by Oili Siikaniomi. 720, 
Orchestral Concert (continued). 8.45, Last News 
Bulletin in the Finnish and Sweetish Languages. 
9.15, Concert, relayed from a Restaurant. 10.0 
(approx.), Close Down. 

LARGENBERG (488.8 metres); 20 kW.-Programme 
also for Aix-la-Chapelle (400 metres), Cologne (283 
metres) and Muster (250 metres). 8.45 to 9.45, see 
Cologne Programme. 9.30 to 10.30, Sacred Morning 
Recital, relayed from Cologne. 12.30 (approx.), 
Literary Programme relayed from Cologne. 2.15 
Relay of the Unveiling of the Ebert Erzberger-
Rathenau Memorial from Osnabrück. 5.45, see 
Cologne Programme. 8.5, Evening Variety Pro-
gramme, followed by Last News Bulletin, Sports 
Notes and Orchestral Selections, relayed from Cologne. 
12.0 Midnight (approx.), Close Down. 

LAUSANNE (680 metres) ; 1.5 kW.-8.30, Sports 
Notes. 8.40, Protestant Divine Service. 
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Programmes horn Abroad.-

LEIPZIG (865.8 metres); 4 kW.-8.30 am.. Organ 
Recital, relayed from the Leipzig University Church: 
Organist, Professor Ernst Müller. 11.0 a.m., Relay 
of an Orchestral Concert from a German Watering 
Place. 1.2.0 NO011, to 1.0 p.m., Two Talks arranged 
by the Hans Bredow School. LO to 2.0, Agricultural 
Talks. 2.0, Review of the Foreign Press. 2.15, 
Bulletin of the "Deutscher Sprachverein. 2.80. 
Concert by the Dresden Wireless Orchestra, relayed 
from the Jahresschau in Dresden. 6.80, Talk relayed 
from Berlin. 7.0, Talk. 7.30, Musical and Literary 
Guessing Competition, Selected from Items given 
in the programmes of the past week, followed by. 
Orchestral Selections. 10.0, Sports Notes. 10.20. 
Dance Music by the Gerhard Hoffmann Orchestra, 
relayed from Berlin. 12.30 a.m. (approx.) (Monday), 
Close Down. 

LILLE, Call PTT (2114 metres) ; 0.5 kW.-12.30, 
Concert of Orchestral Music, organised by the Associa-
tion de Radiophonie du Nord de la France. 1.85, 
Market Prices of Motor Oils. 9.0 (approx.), Pro-
gramme of Music. 

LYONS (Radio-Lyon) (291 metres) ; 1.5 kW.-11.0 
a.m., Instrumental Concert, followed by Recital of 
Sacred Music. 7:80. " Le Journal Parlé " : Weather 
Report, News Bulletin and Topical Talk, followed by 

Sunday in Sport, by M. Paul Garcin and 
Agricultmal Talk by M. Francillon-Chazallet. 8.15, 
Instrumental Concert. 11.80, Recital of Ancient and 
Modern Dance Music. 10.30 (approx.), Close Down. 

MADRID (Union Radio), Call EAJ7 (375 metres).; 
3 1074.-2.0, Concert by the Artys Orchestra. 8.30 to 
7.0, Interval. 7.0, Children's Corner, Luis Medina, and 
Music by the Artys Orchestra. 8.0 to 8.30, Dance 
Music Programme. 10.0, Chimes and Time Signal, 
followed by Concert by the Municipal Band, conducted 
by Senor Villa. 12.0 Midnight, Probable Dance Music 
Programme. 12.30 a.m. (approx.) (Monday), Close 
Down. 

MILAN, Call 1MI (528.3 mees); 7 kW.-10.30 to 
1L15 am., Vocal and Instrumental Concert of Sacred 
Music. 12.30, Time Signal, followed by Selections by 
the E.I.A.R. Quartet. 4.0, Concert of Quintet Music 
and Vocal Selections. 5.30 (approx.), Dance Music 
Programme, relayed from the Diana Restaurant in 
Milan. 6.15 to 8.25, Interval. 8.25, Opening Signal, 
followed by Programme of Talks. 8.35, Time Signal, 
followed by History Talk by A. Blanche. 8.50, " The 
Italian in Algiers," Opera (Rossini) ; Talk and Sports 
Notes during the Intervals. 11.45 (approx.), Close 
Down. 

MOTALA (1,380 metres) ; 30 kW.-Programme also 
for Stockholm (451.5 metres), Boden (1,190 metres), 
Geteborg (416.5 metres), Malned (260.9 metres), 
Ostersand (720 metres) and Sundsvall (545.6 metres).-
11.0 a.m., Divine Service. 1.20, Relay of the Changing 
of the Guard at the Royal Castle, with a Military Band 
Concert. 5.155, Chimes from the Stockholm Town Hall. 
8.0, Divine Service, followed by Evening Programme 
of Literary and Musical Selections. 1.1.0 (approx.), 
Close Down. 

mulics (535.7 metres) ; 4 kW.-Programme relayed 
by Moberg (566 metres), Haisertautern (201.1 metres) 
and Nuremberg (241.9 metres).-11.0 a.m„ Relay of 
Chimes from the Town Hall, Munich. 1.1.15 a.m., 
Weather Forecast, followed by Musical Programme. 
1.5 (approx.), Weather Forecast, Programme An-
nouncements and Agricultural Talk. 8.0 (approx.) to 
8.0, Programme of Talks and Music. 8.0, Instrumental 
Concert. 9.0, " Everyman," a Mystery Play revised 
and arranged by Hugo von Roftannsthal, relayed 
from Angsbmg, followed by Last News Bulletin and 
Relay of MI sic.1 Selections. 12.0 Midnight (approx.), 
Close Down. 

NAPLES, Call INA (833.3 metres); 1.5 kW.-10.0 
a.m., Recital of Sacred Music. 4.45, Programme for 
Children. 5.0, Concert of Instrumental Music. 5.33, 
Time Signal, followed by Talks. 8.40, Time Signal, 
followed by Report of the Naples Harbour Authorities. 
8.50, Concert of Orchestral and Vocal Selections from 
Opera; Selections from The Force of Destiny (Verdi) 
by Rail Aulicino (Baritone). 10.0, Sports Notes. 
10.55, Calendar and Programme Announcements for 
the following Day. 11.0 (approx.), Close Down. 

OSLO (461.5 metres) ; 1.6 kW.-Programme relayed 
by Fredriksstad (131.8 metres), }lamer (555.6 metres), 
Notodden (111 metres), Pongrend (500 metres) and 
Rjakan (118 metres).-10.2) a.m. (approx.), Chimes, 
followed by Morning Service. 7.45, Weather Forecast 
arid News Bulletin. a.o, Time Signal, Talks and Music. 
9.30 (approx.), Weather Forecast, News Bulletin and 
Falk on Topical Events. 10.30 (approx.), Dance Music, 
relayed from the Hotel Bristol, Oslo. 12.0 Midnight 
approx.), Close Down. 
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PARIS (Ecole Supérieure), Call FPTT (458 metres) ; 
0.5 k.W.-Programme relayed at intervals by the 
following Stations: Bordeaux, PTT (275 metres), 
Eiffel Tower (2,850 metres), Grenoble (416 metres), 
Lille, PIT (264 metres), Limoges (285 metres), LTOng, 
PTT (476 metres), Marseilles (303 metres), Rennes 
(280 metres), Toulon», P17 (260 metres).-8.0 a.m„ 
News Bulletin .and Time Signal. 10.25 a.m., Inter-
national Time Signal and Weather Forecast. 1.80, 
Instrumental Concert, including Haydn's Eleventh 
Symphony. 6.0, "le Radio-Journal de France." 
8.80, Sports Results. 9.0, Instrumental Concert, 
organised by the Association Générale des Auditeurs 
de T.S.F., followed by Dance Music Programme, 
relayed from the Coliseum de Paris. 12.0 Midnight 
(approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,650 metres) ; 5 kW.-
8.68 a.m., Time Signal on 32.5 metres. 10.28 a.m., 
Time Signal on 2,650 metres. 6.45, " Le Journal 
Parlé," par T.S.F., Talks on Health, Police 
Anecdotes, Race Notes, etc., with Talks by MM. 
Julien Maigret, Marc Frayssinet, Jean Volvey, Mme. 
Paule Wiles and other regular contributors. 8.10. 
Weather Forecast. 1130, Concert by Mario Cazes and 
his Orchestra. 8.56, Time Signal on 32.5 metres. 
11.26, Time Signal on 2,650 metres. 

PARIS (Petit Parisien) (340.9 meta); 0.5 kW.-
8.45, Gramophone Records, Talk and Press News. 
9.0, Instrumental Selections. 9.25, News Bulletin. 
9.30, Symphony Concert: First Part of the Second 
Symphony in D Major: The Ocean Symphony 
(Rubinstein). 10.0, News Bulletin, followed by Instru-
mental Music. 

PARIS (Radio LL) (870 and 60 metres) ; 1 kW.-
8.0, Concert of Dance Music, arranged by Les Etab-
lissements Radio LL. 9.0, Vocal and Instrumental 
Concert. 10.30 (approx.), Close Down. 

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6 kW. 
-8.0 a.m., Review of the Press. 12.0 Noon, Religious 
Address by the Reverend Father Pade, followed by 
Selections of Instrumental and Choral Sacred Music. 
12.40 (approx.), News Bulletin. 12.45, Selections by 
the Albert Locatelli Orchestra with Bilboquet in his 
Variety Repertoire. 4.80, The Grand Vatel Dance 
Orchestra, News Bulletin in the Interval. 8.0 (approx.), 
Agricultural Talk and News Bulletin. 8.30„ Orchestral 
and Solo Concert, with Beethoven's Sonata in D Major, 
played by M. Pierre Lucas; in the Intervals, News 
Bulletin. 

PITTSBURGH, Call KDKA (63 and 27 metres) ; 
25 kW.-3.45, Telechron Time Signal. 4.0, Divine 
Service. 7.0, Roxy's Stroll, Variety Programme, 
relayed from New York. 9.0, Telechron Time Signal, 
followed by Dr. Sockman's Question Hour from WJZ, 
New York. 11.0, Telechron Time Signal, followed by 
Baseball Scores. 11.30, Orchestral Concert by the 
KDKA Ensemble, conducted by Victor Saudek, 
relayed from the Palm Room of the William Penn 
Hotel, Pittsburgh. 12.0 Midnight, Telechron Time, 
followed by Continuation of KDKA Ensemble Concert. 
LO a.m. (Monday), High Spots of Melody Programme 
relayed from WJZ, New York. 1.45 a.m., Whined 
Anglo-Persians, relayed from WJZ. 2.15 a.m., Con-
cert by the Goldman Band from WJZ; Longine Time. 
3.15 a.m., Baseball Scores and Telechron Time Signal. 
8.80 a.m. (approx.), Close Down. 

POSEN (344.8 metres) ; 1.5 kW.-10.15 to 11.45 a.m., 
Morning Service relayed from a Cathedral. 12.0 Noon, 
Two Agricultural Talks. 12E0, Bulletin of the League 
of Youth. 5.0, Programme relayed from Warsaw. 
0.50 (approx.), Talk relayed from Warsaw. 7.15, 
Talk: Silva return, by Mr. B. Busiakiewicz. 7.45. 
Talk relayed from Warsaw. .8.80, Concert, featuring 
Mme. Sophie Fedyczkowska (Soprano) and Mr. 
Kajetan Kopczynski (Baritone). 10.0, Time Signal, 
News Bulletin, Weather Forecast and Sports Notes. 
10.20 (approx.), Variety Selections, followed by relay 
of Dance Music. 12.0 Midnight (approx.), Close Down. 

PRAGUM (849.9 metres) • 5 kW.-10.0 a.m., Concert 
of Sacre Music, followed by Light Musical Selections. 
12.0 Noon, Orchestral Concert. 1.5, Industry and 
Trade Notes, followed by Musical Selections. 7.0 
(approx.), Musical Programme. 10.0, Time Signal and 
News Bulletin, followed by Programme, relayed from 
Brit= 11,0 (approx.), Close Down. 

JULY 25th, 1928. 

aoms, Call 1R0 (450 metres) • illaV.-10.15 
Opening Signal, followed by Sacred Concert of Vocal 
and Instrumental Music. 1.15, Station Trio Concert. 
2.15, News Bulletin, followed by Interval. 6.0, 
Opening Signal. 5.2 (approx.), Studio Concert. 6.0 to 
8.30, Programme of Dance Music, relayed from the 
Casinetta, Rome. 8.0, Opening Signal, followed by 
Talks. 820, Forestry Notes. 8.80, Sports Notes and 
News Bulletin. 8,59, Time Signal. 9.0, Instrumental 
Concert, with Pianoforte Solos from the Works of 
Debussy and Liszt, by. Renato Josi. 11.5, Last News 
Bulletin. 11.15 (approx.), Close Down. 

SCHIMIETADY, Call 2XÁD and 2XAF (21.96 and 31.4 
metres) ; 30 kW.-11,35, Divine Service of the Albany 
Street M.E. Church, Address by the Rev. Cassius J. 
Miller. 10.30, Concert by the Ballad Singers, New York. 
11.0, Stetson Parade, American Legion Band (Boston). 
1.2.0 Midnight Pianoforte Recital by Hans Barth, 
relayed from New York. 12.25 a.m. (Monday), Base-
ball Scores from New York. 12.80 a.m., Capitol 
Theatre Programme from New York. 2.0 a.m., 'Talk 
on the United States Government, from Washington 
D.C. 2.15 a.m., Atwater Kent Programme, from New 
York. 2.45 a.m., Correct Time, followed by Biblical 
Drama from New York. 8.15 a.m., Television Signals 
on 379.5 metres (Experimental Transmission). 8.80 
a.m. (approx.), Close Down. 

STAMBOUL (1,900 metres) • 6 kW.-4.80, Orchestral 
Concert. 5.30, Market Prices. 6.15, Concert of 
Turkish Music. 8.30 (approx.), Weather Forecast and 
Time Signal. 8.40, Instrumental Concert. 10.0, News 
Bulletin. 10.30 (approx.), Close Down. 

STETTIN (236 metres) ; 0.75 kW.-8.80 to 9.0 a.m., 
Instrumental and Vocal Music, relayed from Vozhaus. 
11.39 a.m. to 12.0 Midnight, Programme of Talks, 
Orchestral, Vocal and Dance Music, relayed from 
Voxhans. 

STUTTGART (879.7 metres) ; 4 kW.-11.0 &M. 
(approx.), Morning Recital, followed by Concert 
relayed from the Castle Square in Stuttgart, and 
Gramophone Record Selections. 2.0, Programme for 
Children, relayed from Vozhaus, followed by Talks. 
4.0 (approx.), Instrumental and Vocal Concert. 
8.0, Time Signal and Sports Notes, followed by Light 
Dramatic and Musical Programme; News Bulletin. 

TOULOUSE (Radiophonie du Midi), (891 metres) ; 
3 kW.-12.30, Concert of Instrumental Music. LO, 
Time Signal, Chimes. 1.45, Review of the Press, 
News. 1,0, News Bulletin. 8.30, instrumental 
Concert: Part I, Selections from Mascarade (Lac6me), 
(a) Cortège, (b) Arlequin et Colombine, (c) Les Mando-
linistes, (d) Finale; Part II, Schubert Centenary 
Celebration, Selections from the Works of Schubert; 
Part III, Popular American and English Dance 
Songs. 10.15, North African News. 1.0.30 (approx.) 
Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 5 kW.-
Programme, relayed by binsbrnek (294.1 metres). 
Klagenfurt (272.7 metres), and Linz (254.2 metres). 
11.0 a.m., Vienna Symphony Orchestra Selections. 
4.0, Orchestral Concert, followed by Talk and Chamber 
Music Programme. 7.45, Programme of One-act 
Plays from the Cycle" Das Reilenspringen," by Julian 
Landau, (a) Der lila Handschuh, (b) Die Aussprache, 
and (c) Tobby, a Grotesque Sketch by Kurt Goetz. 

VILNA (435 metres) ; 1.5 kW.-10.15 a.m., Divine 
Service, relayed from a Polish Cathedral. 12.0 Noon, 
Programme, relayed from Warsaw, Time Signal and 
News Bulletin. 6.80, News Bulletin and Programme 
from Warsaw; in the Interval, Talk in the Lithuanian 
Language by J. Kraunajtis. 11.80 (approx), Close 
Down. 

WARSAW (1,111 metrea); 10 kW.-10.15 to 11.45 
a.m., Programme, relayed from a Cathedral. 12.0 
Noon, Time Signal, Fanfare, relayed from the Tower 
of the Church of Notre Dame in Cracow, Aviation 
Report and Weather Forecast. 12.10 to 8 No 
Transmission. 3.35, Weather Forecast. 4.0. Three 
Talks for Farmers. 5.0, Popular Concert by the 
Philharmonie de Varsovie Orchestra, relayed from the 
Dolina Szwajcarska, organised by the Department 
for Public Instruction inWarsaw-Orchestral and Solo 
Selections. 8.30, Variety Items. 6.50, Professor L. 
Kulczyeki: Talk on the History of the Revolutionary 
Movements in Russia. 7.15 to 7.45, No Transmission. 
7.45, Talk. 8.15, Concert by the Philharmonie de 
Varsovie, organised by the Warsaw Broadcasting 
Station Authorities; Songs and Orchestral Music 
with Recitations and Solos from the Works of Chopin. 
10.0, Time Signal, Aviation Report and Weather 
Forecast. 10.5, News, Police Information and Sports 
Notes. 10.30, Dance Music, relayed from the Oa» 
Restaurant in Warsaw. 11.30 (approx.), Close 
Down. 
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Events of the Week in Brief Review. 
SPANISH HONOUR FOR MARCONI. 

The Spanish government has bestowed 
on Senatore Marconi the Plus Ultra gold 
medal, a high order of civil merit. 

0000 

ROYAL LISTENERS. 

A new multi-valve broadcast receiver 
has been installed at Balmoral Castle in 
preparation for the approaching visit of 
the King and Queen. 

0000 

AUGUST BANK HOLIDAY. 

Owing to August Bank Holiday, the 
'August 8th issue of The Wireless World 
will be closed for press earlier than 
usual. Miscellaneous advertisements for 
insertion in that issue can be accepted up 
to first post on Wednesday, August 1st. 

0000 

B.B.C. AND INDIAN BROADCASTING. 

Technical co-operation with the Indian 
Broadcasting Company has been agreed 
to by the B.B.C. As a preliminary step 
it has been decided to relay the London 
programme from SSW once a fortnight 
at a time specially suited to the needs 
of Indian listeners. 

0000 

SHORT WAVES FROM AFRICAN 
WILDS. 

Listeners on the short waves will soon 
have an opportunity of picking up signals 
on 30 metres from a small camp pitched 
in the wilds of Africa. Major and Mrs. 
Court-Treatt, already well known for 
their pioneer motor trip from the Cape 
to Cairo, have gone out to one of the 
least known parts of the Western Sudan, 
where they are making two films .for 
British Instructional Films, Ltd. News 
has just been received from the party 
that they have now arrived at their 
" location," a tract of 60,000 square miles 
of practically uninhabited country. 
Amongst their camp equipment is a 

specially designed Marconi transmitting 
set, the power for which is supplied by 
a hand generator. Starting in about a 
week's time, Major Court-Treatt will 
transmit every Sunday evening between 
the hours of 6 p.m. and 8.30 p.m. (Green-
wich Mean Time). His call will be 
FXCT, and the wavelength 30 metres 
(appro ximately). 
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LACKING DIGNITY. 

The U.S. Commissioner of Patents re-
cently denied an application for a patent 
on a variable condenser with plates 
shaped to give a straight-line frequency 
effect, on the ground that it "lacked 
the dignity of an invention." The de-
cision was sustained by the Supreme 
Court. 

TAKING BEARINGS. Members of the 
Golders Green and Hendon Radio Society 
photographed at King's Langley on 
Sunday, July 15th, while tracking a con-

cealed transmitter. 

LOUD SPEAKER POINTS ON 
NEW STEAMER. 

Broadcast receiving equipment for the 
entertainment of passengers will be one 
of the luxuries on board the Lady 
Nelson the twin-screw steamer launched 
at Birkenhead last week for the 
Canadian National Steamships' service 
between Canada and the West Indies. 
Leads will be provided in all public rooms 
on the ship, so that loud speakers can be 
plugged in as desired. 

WIRELESS LECTURE IN ESPERANTO. 

At the twentieth Universal Esperanto 
Congress, to be held in Antwerp from 
August 3rd to 11th next, Professor R.. 
Memy, Director of the National Labora-
tory of Radio Electricity in Paris, will 
deliver a lecture in Esperanto on " The 
Applications of Wireless in Navigation." 

0000 

'WIRELESS "LIGHTHOUSES." 

Seven coastal beacon transmitters are 
now under construction by the Marconi 
Company. They will be installed at 
Start Point, Lundy Island, Sale Skerry, 
Dungeness, South Bishop, Kinnaird 
Head, and Cromer. Beacons are also 
projected for Tory Island and Mizen 
Head. 

0000 

LEAGUE OF NATIONS WIRELESS. 

A committee appointed by the League 
of Nations has recommended the accept-
ance of a proposal by Radio-Suisse to 
construct a wireless telegraphic station in 
the Canton of Geneva for the exclusive 
use of the League in times of crisis. 
Radio-Suisse is a commercial organisation 
in which the Swiss Government is largely 
interested. 

0000 

DO BROADCAST ADVERTISEMENTS 
PAY ? 

A somewhat startling discovery, strik-
ing at the foundations of the present 
system of broadcasting in America, has 
been made by the John Wanamaker store, 
who were the pioneer broadcasters in 
Philadelphia. " Investigations made by 
a special inquiry among radio listeners 
during the past two years," runs a state-
ment by that firm, "have revealed that 
broadcasting is not helping the store in 
general or in an advertising way." The 
Corporation has accordingly closed down 
broadcasting station WOO, Philadelphia, 
which has been " on the air" ever since 
1922, and it is extremely unlikely that 
WOO will ever be heard again. 
The opinion appears to be growing that 

many other broadcasting interests would 
reach similar conclusions if they carried 
out investigations. The American public 
may well hope that the question will be 
allowed to drop, for practically all their 
broadcast entertainment is provided by 
firms seeking advertisement. 
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AN AMALGAMATION. 

Those of our readers whq are photo-
graphers will be interested to learn that, 
commencing with the issue of August 1st, 
our sister journal, The Amateur Photo-
grapher, and its contemporary, The New 
Photographer, will be merged into one 
publication. The combined journal, 
which will be known as The Amateur 
Photographer incorporating The New 
Photographer, will continue to be pub-
lished from these offices every Wednes-
day, price 3d., and obtainable from 
newsagents, bookstalls, and leading 
photographic dealers. All the features 
of the two journals which have proved 
most attractive to readers in the past 
will be embodied in the combined paper, 
and every effort will be made to make 
the one weekly journal more and more 
interesting and valuable to amateur 
photographers in the practice of their 
hobby. 

0000 

SUBSTANTIAL MARCONI PROFITS. 

Marconi's Wireless Telegraph Co., Ltd., 
have declared a profit of £430,471 for the 
year 1927, as compared with £198,948 in 
1926. The directors are making an 
interim distribution of 10 per cent, less 
tax, while a final dividend is to be con-
sidered later. 

POLITICAL BROADCASTING SCRAMBLE 
IN U.S. 

The steady rise in the political tem-
perature of the United States as the 
Presidential election draws nearer is 
finding expression in the growing use of 
broadcasting by both the Democratic and 

UNDER COVER. The mobile transmitter 
and operators "lent" by 47th Divisional 
Signal Co. (Territorial Force) to the 
Golders Green Society on their recent 
field day. The transmitter was concealed 

at Elstree. 

Republican parties. It cost 104,000 
dollars to broadcast the recent Demo-
cratic Convention, according to the 
National Broadcasting Company, or 
27,000 dollars in excess of the amount 
spent on the Republican Convention. 
No doubt the Republicans will soon 

adjust matters to their advantage. The 
Democrats will then reply, and before the 
election date in November there will 
probably be a battle royal between the 
parties to secure the maximum amount of 
microphone publicity. 

0000 

IRISH TRANSMITTERS. 

The Irish Radio Transmitters' Society 
early last month held a " Conference on 
the Air" to test the suitability of the 
various transmitting circuits used by 
their members. The result of these tests 
was so encouraging that the I.R.T.S. is 
now making arrangements for a similar 
general test at an early date, but this 
time it is to be confined to telephony only 
and to experimenters living in or near 
Dublin; we also understand that non-
members are asked to participate. Full 
particulars have not yet reached us, but 
those wishing to take part should com-
municate with the Hon. Secretary, Mr. 
D. G. Kennedy (GW 14C), 21, Morehamp-
ton Road, Dublin. 

USEFUL DATA CHARTS. (No. 3.) 
Inductance, Capacity, and Frequency: Medium.wave Band. 

This abac is designed chiefly for use over the broad- Advantages of Logarithmic Scales. 

cast band from 550 to 200 metres. If we neglect stray When we use a linear scale such as a foot rule the 
capacities we can find the size of coil required with a seriousness of any error in estimating a length depends 
0.0003 mfd. condenser by laying a ruler across 0.0003 very much on what part of the scale is being used. If 
and 550 metres, which gives us 284 microhenrys. Then, we are liable to be in error by hin. we shall be wrong 
on joining 284 microhenrys to 200 metres, we find by ro per cent. in measuring one inch, but the same in-
that the condenser must be nearly all out at a value accuracy in measuring ro inches will give rise to a per-
of 0.00004 mfd. We should be able to get down to centage error of only per cent. ; accordingly we can-
this value, since any good make of condenser has its not measure small distances with the same confidence as 
maximum capacity about ten times its minimum. large ones. 

In some sets the aerial is joined directly to the top of 
the grid coil, thus introducing an extra capacity of about 
0.00015 mfd. in parallel with the grid tuning condenser. 
The abac shows at once the evil effect produced. In-
stead of a capacity range of 0-0003 to 0-00004 we now 
have 0.00045 to 0-00018. Join 0.00045 to 550 metres and 
we read off 189 microhenrys. Then join 189 micro-
henrys to our minimum capacity of 0.00018 mfd., and 
the minimum wavelength is found to be 348 metres, 
and so we cannot possibly tune over the whole broad-
cast band. It is much better to have a loose-coupled 
aerial or to include only about one-fifth of the coil turns 
between aerial and earth, in which case the added 
capacity is so small that the full range can be obtained. 
When a tuned plate circuit is used for H.F. amplifica-

tion, no trouble should arise from stray capacities. The 
grid-plate capacity of the valve will never exceed ro 
micro-microfarads, and the equivalent parallel capacity 
of the grid-leak and condenser which joins on to the de-
tector is a fraction of a micro-microfarad. 

Now, a remarkable property of the logarithmic scale 
is that the percentage error is the same all along the scale. 
Reference to the abac will show the distances between 
Jo and II, 20 and 22, 50 and 55, roo and Ho, are all 
'equal, and accordingly the error amounting to ro per 
cent. involved in going wrong by this distance is equally 
likely to occur at any part of the scale. [It is under-
stood, of course, that anyone who does go wrong by 
such a large amount is in need of an immediate holiday.] 
Thus the logarithmic scale gives a large range of 

numbers in a small compass. This week we have a 
scale of metres ranging from 6o to r,000, and we should 
be able to read any wavelength to a half of i per cent. 
If the same range had been marked out on a linear 
scale the lower third of the scale would have been 
almost useless. In a future abac we shall be obliged 
to use linear scales for finding the resultant of two 
resistances in parallel or of two condensers in series, 
but in that case we have to bow to necessity; there is 
no other simple way of constructing the abac. 
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A Review of the Latest Products of the Manufacturers. 

GRAHAM-FARISH GRID LEAK 
BASE. 

Thé brown bakelite base of this grid 
leak holder is reinforced with ribs ex-
tending from the central screw hole and 
is of exceptional strength. The nickelled 
spring clips are slotted and fitted with 

Graham Farish grid leak base with centre 
screw fixing. 

large terminals, and will accommodate 
all standard grid leaks, as well as those 
types which are fitted with terminal end 
caps. The price of this component, 
which is made by The Graham-Farish 
Co., 17, Masons llill, Bromley, Kent, is 
6d. 

0000 

BURNDEPT WANDER PLUGS. 
These plugs are of the rigid type and 

reliance is plaèed on spiral fluting for 
obtaining a grip on the walls of the 
battery sockets. The overall length has 
been kept small and the size of the battery 
compartment can be correspondingly re-
duced where these plugs are used. Each 

Burndept wander plug. 

plug is fitted with an insulating ring of 
distinctive colour. There are seven colours 
to choose from and the plugs cost 2s. 6d. 
per dozen. The hole for fixing the wire 
is readily accessible and a steel set screw 
fitting vertical in the top of the plug is 
used to clamp the wire. 

THE LORIODAPTER. 
Made by A. W. Stapleton, 19a, Lorri-

more Buildings, Lorrimore Street, Lon-
don, S.E.17, this oomponent is de-
signed to fit the standard electric light 
socket for the purpose of charging accu-
mulators from the lighting circuit.. When 
charging L.T. batteries the diminution in 
light is negligible and if charging is under-
taken at night time when the lamp would 
be used in any case, the cost of charging 
can be regarded as nil. With H.T. 

Loriodapter for charging H.T. and L.T. 
accumulators from the lighting circuit. 

accumulators, on the other hand. the back 
E.M.F. caused will considerably reduce 
illumination unless the sections of the bat-
tery are paralleled, but this is not to be 
recommended as there is a possibility that 
one section may discharge through the 
others when the current is switched off. 
Before connecting up it is essential to test 
the polarity of the leads and reverse the 
plug in its socket if necessary. 

.• Aconicab" mahogany cabinet. 

CLUE ACCUMULATOR KNOBS. 
Trouble front acid corrosion is minimised 

in this terminal knob by an annular 
grease-retaining groove surrounding the 
metal insert. The brass insert is tapped 
to fit the standard accumulator thread 
and is keyed on the outside to prevent 

•• ...... •...• 

Clix acidproof accumulator knob. 

it turning in the outer moulding. The 
moulded bakelite shroud is fluted and may 
be had in black or red material. Eacl 
knob is drilled laterally to take th( 
" Clix-Lox " plug described on page 691 
of the June 27th issue thus ensuring : 
firm and yet easily detachable connectiot 
for the L.T. leads. The moulded knob i 
recessed to fit the Clix-Lox sleeve to pre 
vent the ingress of acid spray. Costs 5e1 
and is well up to the standard of th 
products of Lectro Linx, Ltd., 254, Vaux 
hall Bridge Road, London, S.W.1. c000 

" ACONICAB " 
CABINETS. 

Cabinets are mat. 
under this trad 
name by A. '‘ 
Clarke, 22, 0] 
Montague Stree 
London, E.1. 
ty pe illustrat. 
costs 25s. in maho 
any, and is suital 
for the " Everym: 
Four," the dime 
sions being 26M. 
8in. x 8in. TI 
quality and fini 
are excellent. 
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UT STAGE AND '1 HE PENTODE. 1 
Operating Conditions and Circuit Systems. 

PART III. 
(Concluded from page 8o of previous issue.) 

By N. W. McLACHLAN, D.Sc., M.I.E.E. 

N dealing with triodes we are familiar with the 
- equivalent " diagram shown in Fig. 15. Here is 
replaced the triode by a fictitious alternator whose 

voltage is m x volts on grid= mVo. A resistance p equal 
to the valve resistance is connected in series with the 
alternator, and to this is added the impedance or load, 

e.g., a loud speaker. Now 
this diagram can be applied 
to the pentode. In Fig. 15 
we have a case in point. 
The value of m = 6o, signal 
volts 7.5, p =33,000 ohms, 
and the loud speaker imped-
ance is substantially negli-
gible. The maximum value 
of the current in the 
anode circuit of the valve is 

volts  by Ohms Law i-
ohms 

6o x 7-5 
= 0.013 ampere = 

Fig. 15.—Diagram illustrat-
ing the equivalent circuit 
of a valve. mV voltage 
of fictitious alternator, 
internal resistance of valve, 
Z impedance in valve cir-
cuit, e.g., the loud-speaker. 
The current is 

voltage 

total impedance of circuit 
mV., 

or I = vector sum a p and Z. 

33,000 
13 milliamperes (see Fig. 
16). Although the in-
ternal valve resistance is 
high, so also is the voltage 
of our fictitious alternator by 
virtue of the high magnifica-
tion factor. Writing the 

above result symbolically for a signal voltage of unity 

[1] we get the current i — x 1= , which we know 

to be the conductance g. Thus we see that, provided 
there is a large anode current and a relatively long grid 
swing available, the variation in the former depends on 
the conductance. For meritorious performance the con-
ductance should be high, and this is precisely where the 
pentode scores over the triode. 

It may be useful to compare the relative possibilities 
of the pentode with the triode. First of all, let us use 
our r,000-turn coil. Then from the circuit of Fig. 15 

we have current =  voltage  °, Z and p 
mV 

total impedance Z +p 
being added vectorially. Using the pentode, Z is negli-

gible, so that the current = 1-n V, = 5\15= 1-8 x 

For the triode the internal resistance is low (2,700 ohms 
for LS5A), so that the coil impedance must be taken into 
account. Z is therefore the vector sum of 2,700 and 
the coil impedance. At 4,000 cycles Z is about 5,500 

ohms. Consequently current = _2-2 x Vg =-_ 
5,500 

V, x 4 x ro-'. The ratio of the currents with pentode 
A 31 

111 

1.8 x ro-3 18 
and triode is, therefore, = - = 4.5/ I. Put 

4 x ro-i 4 
in another way, for equal output with the two valves, 
the signal voltage to the pentode is 1/4.5 that to the 
triode. By using a coil of 2,500 turns with the pentode 
and r,000 turns with the triode, this ratio becomes ap 
proximately 1/9. If an intermediate stage is used 
between detector and pentode, it is only required to 
amplify 1/4.5 or 1/9 of the extent required for a triode. 
In this respect care should be taken to avoid under-
loading an anode-bend detector, since there is likelihood 
of distortion. It is preferable, therefore, for quality to 
raise the H.F. amplification and place the pentode next 
to the detector. The comparatively low value of H.T. 
required is a good feature, but there is, of course, a large 
anode feed current to which must be added zo per cent. 
for the screen. If push-pull is employed with valves 
biassed half way along the curved portion 3the consump-
tion can be curtailed considerably. For those who use 

It is not 4.5 x2.5, since the coil impedance reduces the 
current. 
' See Wireless World, June 13th 1928. 
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voltage for the P.M.22. 
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The Output Stage and the Pentode.— 
the electric light mains the large current supply is im-
material. I feel sure the average person will be able to 
make enough noise with 150 volts H.T. and a 2,50o-turn 
coil 3 to satisfy his aural cravings in a room of average 
size. Finally, if we have a pentode capable of with-
standing 350 volts H.T., and if we use two of these 
valves back-to-back with a suitable moving coil, the 
output should be adequate to administer to the most dia-

17.—Battery "auto-coupling" circuits for the pentode. 

5 r C2, C3=2 to 4 mfds. R2, R3 - resistance to give correct value 
anode voltage. 14, L2, I.3= chokes of 20 henrys or more. The 

use of L2 is perhaps a refinement, but is advisable where there is 
an intermediate audio frequency stage between detector and 

pentode. 

bolical taste, e.g., those who like to simulate a full-blown 
orchestra in r,000 cubic feet of space. 
Although the pentode is primarily a loud speaker 

valve, there seems to be no reason why it should not 
function as a grid leak detector. . The next stage cannot 
be resistance-coupled owing to the large anode feed. To 

In making this statement I assume the flux in the air gap 
to be not less than 8,000 lines per square cm. This requires 
a soft steel casting. 

oLo  

EARTH 
LINE 

1R2 

obtain the correct feed through a resistance of, say, 
ioo,000 ohms would require something of the order of 
r,000 volts. If a transformer is used, care must be 
exercised to avoid saturation of the core. In any case, 
for proper amplification of high and low frequencies the 
internal valve resistance is too large for use with a trans-
former. Thus for high quality the pentode must be 
relegated to the output stage. 
No reliable information regarding the electrostatic 

anode to grid capacity of the tetrode is available, but 
data—even if 30 per cent. in error—on this point will be 
ii'elcome. Perhaps the manufacturers will be so good as 
to make a statement concerning the order of the capacity 
of the pentode per se. It is realised that leads, etc., will 
modify the result, but that is the experimenter's funeral. 
A good deal more could be said about this new valve, 

but I hope that its salient features have been presented 
in such a manner that the reader will handle it skilfully 
when it appears in the flesh. I trust that the 
manufacturers will see their way to adding an addi-
tional terminal for the low-potential grid. Access to this 
electrode opens up other possibilities. Also it would be 
useful, in view of the connection of the auxiliary grid to 
the cathode, to know which end of the filament should be 
made negative. 

Battery Coupling. 
In any type of receiver it is imperative to reduce any 

form of stray couplingsto a minimum. During the de-
velopment of broadcast apparatus in the past five years, 
various forms of unwanted coupling have forced them-
selves to our notice. There is magnetic and electrostatic 
coupling between coils and wiring, electrostatic coupling 
between valve grid and anode, and also battery or H.T. 
supply coupling. The first type is rendered hors de 
combat by a metallic screen and by scientific wiring. The 
second has been reduced very materially by placing an 
internal screen between grid and anode. The third has 
just come into the limelight in view of increased amplifi-
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18.—Diagram of high-quality receiver with pentode output stage. C=0.0002 /.4F, Q=0.0002 µF, C2, C1=0.0005 MF, Cl= 
0.002 e, C5-0.002 ult, C4-.02 µF. C2=4 e, C, CP. CIO, ClIr C12= 2 µF. L3, L2-Dubilier Torolds (Red), L3=n.F.c., L4 = Marconi-
phone Power Choke, 50 henrys, 500 ohms, R1-0.25 megohms, R2-0.25 or 0.5 megohms, R3=0.1 or 0.25 megohms, R4-6 x 0.5 MO 
(Tappings at each 0.5 ma), it, Re, R7, 115=10,000 ohms, 11,=.2,000 ohms, R10=2.5 ohms, 1111-5 ohms, flu= 13 ohms. L.S.= Coil-
drive speaker with coil of 2,500 turna. VI-Screened Valve 8625, V =Detector DEH610, V3-Mullard Pentode P.M.22, with 2-volt tap 
from battery or 13 ohms fixed resistance on 6 volts. For voltages on the grid of V3 greater than 4, V2 must have another T " ceU 

for grid bias. This is due to the low modulation factor which limits the audio amplification of Vs from 3 to 5. 
A 32 
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The Output Stage and the Pentode.— 

cation, more critical requirements for loud speaker re-
production, and the use of so-called battery eliminators. 
The elimination of battery coupling is quite ancient, and 
has been in vogue for land-line repeater work for some 
eight or ten years. In a repeater system the valves are 
worked from a common battery supply. Moreover, with, 
say, a dozen different repeaters at a single station, some 
artifice is required to prevent intercoupling due to the 
resistance of the battery. The golden rule is that no 
alternating current shall be allowed to pass through the 
battery. 
Now the A.C. is greatest in the power stage if 

a receiver, so that particular care must be exercised here 
in the choice of battery anti-coupling devices. With a 
power triode the usual procedure is to employ a choke 

and condenser filter circuit so that the bulk of the A.C. 
passes through the loud speaker to earth, thereby dodg-
ing the battery. In the pentode we have to cope with 
two sets of A.C.: (a) that to the anode, (b) that to the 
screen. Case (a) is treated à la triode, whilst case (b) can 
be treated as illustrated diagrammatically in Fig. 17. 
Where the pentode is run from the mains, and it is 
desired to reduce the voltage from 240 to 150, suitable 
resigtances IR2, 123 can be joined in series with the chokes. 
Appropriate values can be calculated, using the pent6de 
characteristics which show the valve currents for various 
values of H.T. and grid bias. Alternatively, a milliam-
meter can be used to measure the feed and the volts drop 
on the resistance calculated immediately, thus allowing 
the correct value for the valve to be found experi-
mentally. 

THE PENTODE QUALITY THREE. 
Practical Details of Receiver Design with Screened Grid 

H.F. Valve and Pentode. 

The tests on the pentode cited in Part II refer delibe-
rately to a case which is likely to occur in practice. Every 
experimenter's receiver has one stage of low-frequency 
amplification. The receiver employed during the 

desirable to reduce capacity effects and feed-back effects 
to a minimum. Accordingly I have designed a high-
quality receiver to work on the local station (2L0) or 
5GB and 5XX up to distances of 6o to roo miles or 
more, according to conditions and requirements. 
A diagram of the receiver is given in Fig. 18, whilst the 

. 

The Pentode Quality Three. A general view of the receiver employing a Pentode output stage: the screen 
over the left—hand condenser has been removed. The base board le 12in. x 211n. 

tests in question has four valves, namely, S625 
(H.F.), DEH.6ro (detector), LS5, followed by a 
transformer of high primary inductance, and finally 
a power triode (LS5A). All the valves are sup-
plied by means of a filter system from a zoo-volt battery. 
The quality from a coil drive with r,000-turn 2m, dia-
meter coil is highly satisfactory (so far as loud speakers 
go). The LS5A was replaced by a pentode, and addi-
tional resistances added to reduce the H.T. to 150 volts, 
whilst by-pass condensers were connected from the outer 
ends of the resistance to earth. The results with the pen-
tode and coil drive were good, but I felt that it was 
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real thing, made in a few hours, is also shown. In Fig. 
18 the receiver can be divided into two main sections: 
(a) the part which works, (b) the part which supplies the 
energy. An open aerial with coil and condenser is con-
nected via grid leak and coupling condenser to the fila-
ment and control grid of an S625 valve. The leak and 
condenser make it possible to get a nice fit between the 
earth connection and the bias battery. The latter is a 
.5-volt Siemens " T " cell, and is common to the first 

two valves. To be able to fully load a pentode an 
additional bias cell must be used on the detector, i.e., 
a grid bias of — 3 volts. The S625 is operated as an 

„;_ 
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The Output Stage and the Pentode.— 
H.F. amplifier with tuned anode. Both aerial and anode 
coils are short-wave Dubilier toroids (red, for 5XX 
blue), spaced 9in. apart and separated by condenser C, 
with an earthed cover which screens the coils from each 
other and also screens C2. The coils have a resistance 
adequate to prevent spurious oscillation due to feed-back 
in the S625. If oscillation should occur, it is a simple 
matter to reduce the values of the grid leaks, thereby 
enhancing the damping. In fact, where signal strength 
is ample, the grid leaks should be reduced to flatten the 
tuning, thereby enhancing the upper register. The tuned 
anode is connected via the usual condenser and grid leak 
to a DEH.6ro anode-bend detector. The anode circuit 
of the rectifier contains a o•0002 mfd. by-pass condenser, 
a radio-frequency choke of low self-capacity, and a resist-
ance of roo,000 ohms.* The coupling between the de-
tector and the pentode power valve is resistance-capacity. 
The grid leak consists of 6 x 0.5 megohm units, and this 
can be tapped to vary the intensity.5 Care should be 
exercised in wiring these leaks to avoid capacity. 
The output from the pentode is taken via the usual 

'..,ondenser-inductance filter circuit to a coil-drive loud 
weaker of the type I described previously in this 
journal.6 The moving coil has 2,500 turns, and the 
magnet is of good soft dynamo steel, which on zoo volts 
gives a flux-density of over 9,000 lines per square centi-
metre in the air gap. I mention this because I have 
found by measurement that the output with a cast-iron 
pot is only one-quarter of this value, and is liable to 
create an erroneous impression, because experimenters 
will be prone to over-drive the pentode in order to get 
adequate intensity. The result is " prickly " reproduc-
tion, due to blasting and grid current. Battery filter 

4 This has been kept low to minimise feed back and the 
shunting effect of capacity on the higher frequencies. How-
ever, if two 0.25 megohms grid leaks are handy they can be 
tried separately in series or in parallel. 

3 One 2 megohm leak will do, but this means intensity con-
trol on the aerial tuning which is not good practice, although 
often used even in the best circles . 

April 13th, 1927. 
ERRATA.—The ordinated in Fig 7 and " anode + screen" 

current. The explanatory matter beneath Figs. 9 and 10 should 
be interchanged. 

arrangements were incorporated for each valve, as will 
be evident from the lower part of the diagrana of connec-
tions (Fig. 18). Care was exercised with the wiring and 
disposition of the apparatus to avoid unwanted coupling 
of any form. Anti-capacity holders were used, and ex-
ternal capacity between the anode and control grid leaks 
of the pentode reduced to the least practicable amount. 
Arrangements were made for connecting two pentodes in 
parallel with a minimum of capacity external to the 
valves. 

Using a battery of 200 volts and series resist-
ances to the pentode, thereby obtaining 150 volts on its 
anode, the quality was as good as anything I have heard 
from any loud speaker, whilst the intensity by com-
parison with the same input to a triode was somewhat 
staggering. On 2L0 at 5 miles' range it was only pos-
sible to use I of the maximum voltage input to V,. This, 
however, depends on the aerial. Of course, we shall get 
used to this loudness in time, and again clamour for 
Australia or Mars (!) on a peanut valve. 
With two pentodes in parallel there was a distinct 

reduction in the upper frequencies, but the reproduction 
was by no means poor. The attenuation of the higher 
frequencies (noticeable in words ending with the letter 
" s ") may have been due in part to feed-back, as ex-
plained in Part II. Another reason is the decrease in 
valve resistance. With two valves in parallel, this resist-
ance would be about 15,000 ohms, which is equal to the 
inductive reactance of the moving coil at 6,000 cycles. 
This means a reduction in coil current relative to that 
obtained at 300 cycles or thereabouts, where the coil 
reactance is negligible. The. reed-drive speakers were 
also tested. They seemed a little happier in the top 
register than before, but apart from this there was little 
difference in performance as compared with the previous 
tests. On the other hand, by connecting the screen and 
anode together and using the valve as a triode, the 
results were comparable in quality with those obtained 
with a triode of the D.E.5A class. Owing to the higher 
",tn" value, a smaller signal was required for the pen-
tode used as a triode. In using the pentode in the ortho-
• dox manner the reed type might be matched with the aid 
of a transformer. 

THE FACTS ABOUT THE PENTODE. 
I. The pentode is a power valve of high magnification factor, large 

internal resistance, and high conductance. 
2. For equal input voltages the output from a pentode far exceeds that 

from a power triode. 
3. With a coil-drive loud speaker using 1,000 turns on a 2-inch former, 

the current with the pentode for constant input volts, is sub-
stantially constant throughout the acoustic range. 

4. A coil having 2,500 turns can be used with a pentode without 
sacrificing quality to any serious extent. The power output is then 
about 6 times that with a coil of 1,000 turns. 

Getting the Most from Accumulators. 
If all listeners were to follow the advice 

given by Mr. L. F. Summers, A.M.I.E.E., in a 
recent lecture before the North Middlesex 
Radio Society, they could depend upon an ade-
quate return for the cost of their accumulators. 
Mr. Summers addressed his remarks specially 
to those who do not get the maximum amount 
of service from their accumulators before they 
qualify for the dustbin. 

After describing the process whereby an accu-
mulator discharges, the lecturer emphasised the 
Importance of re-charging the battery directly 
It is 80 per cent, run down. With regard to 
accidental short. circuits. he pointed out that 
these are not harmful provided that (a) the tem-
perature does not rise above 100-110 deg. F.; and 
,b) the battery is put on charge at once. " When 

5. Care must be exercised to reduce the external capacity of the valve 
holder and its connections to a minimum. This applies especially 
when the impedance of the load or loud speaker is relatively large, 
for the magnification of the pentode will be correspondingly large. 
There will, therefore, be a capacity input impedance which 
attenuates the higher audio frequencies. 

6. For substantially constant current through the coil at all fre-
quencies, the number of turns on a 2-inch former should not exceed 
2,500. A greater number of turns means greater inductive react-
ance and a reduction in current at the higher frequencies. 

CLUB NEWS. 

it is realised," said Mr. Summers, " that car-
starting batteries are frequently called un to 
deliver 200 amps. and yet last for many years, 
it will be realised that the secret of their lon-
gevity lies in the fact that they are charged 
immediately after discharge." 

lion. Secretary: Mr. E. II. blister, " End-
cliffe." Station Road. N.21. 

0000 

Moving Coll Theory and Practice. 
The theory and operation of the moving coil 

loud speaker was the subject of a lecture 
given recently by Mr. E. F. Handley before 
Slade Radio (Birmingham). The points dealt 

with included: Motion of Coil in Radial Field. 
Theory of the Diaphragm, The Use of the 
Baffle, Transmission Losses, and The Advan-
tages of a Re-entrant Cone. 
L.F. amplification received attention, and the 

lecturer dealt with the various types of out-
put stage. The lecture was accompanied by a 
convincing demonstration with a moving- coil 
loud speaker designed and constructed by Mr. 
Handley. 
Hon. Secretary: Mr. II. Clews, 52, St. Thomas 

Road, Erdington, Birmingham. 
ooco 

H.F. Coupling. 
At to-morrow's meeting, at 8.15 p.m., of Slade 

Radio (Birmingham), Mr. J. W. Walker will lec-
ture on " Coupling: High Frequency Valves." 
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By Our Special Correspondent. 

Listeners' Hopes.—Teaching Talks Technique.—A Panorama of Pastimes.—Amateur 
Transmitter Tries Broadcasting.—Bank Holiday Programmes. 

A New Listeners' Organisation. 
As a sequel to the recent criticisms of 

B.B.C. programme policy, it is, I hear, 
highly probable that one of our big 
national " dailies" will shortly launch a 
listeners' league to champion the rights 
of licence holders. 

0 0 0 

Is the Public Really Desperate ? 
Members of Parliament started the 

latest craze for criticism, but I am not 
persuaded that the public is nearly so 
desperate as many newspapers and jour-
nals would have us believe. Few of us are 
completely satisfied with " the common 
round, the trivial task" (or talk), but 
we are growing more tolerant, possibly 
because, at the back of our minds, there 
dwells the thought of that beneficent 
regional scheme with its promise of three 
or four programmes to grumble at in-
stead of two. 

0 0 0 u 

Trying it on Friends. 
An excellent plan for teaching the art 

of talking into the microphone will be 
experimented with at the British Asso-
ciation meeting in Glasgow on Septem-
ber 11th. The B.B.C. will erect a model 
studio in the University to enable mem-
bers of the Association to demonstrate to 
their friends how to hold the listener's 
attention. The friends will listen to the 
performance during the morning session 
on loud speakers: I hope, however, that 
the learned professors will remember that 
it is easier to hold the attention of ex-
perts (who also happen to be friends) in 
the bright morning hours, than of ordi-
nary laymen who have to listen to similar 
talks after a day's work. 

0000 

Wireless Display at B.A. Meeting. 
A new feature at the B.A. meeting will 

ie a demonstration, staged by the B.B.C., 
d wireless receiving apparatus designed 
or the use of schools and adult study 
;roups. 
Sir John Reith will open a discussion 

entitled. "Wireless in the Service of 
£ducation." 
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Family Pastimes: Then and Now. 
Ideas for the National Radio Exhibi-

tion are already under discussion at 
Savoy Hill. One rather interesting 
scheme, which will probably materialise 
in the B.B.C. section, is a panorama of 
family entertainment through the ages, 
beginning with the paleolithic man crack-

FUTURE FEATURES. 
London and Daventy. 

Auousr 1ST.—" Good Breeding," 
a play by C. A. Lewis. 

AUGUST 4TH.—The Southern Com-
mand Tattoo, relayed from 
Tidworth, Hants. 
Daventry Experimental 5GB. 

AUGUST 2ND.—Symphony Concert 
from Bournemouth. 

AUGUST 3nn.—" Handley's Man-
œuvres," produced by Tommy 
Handley. 

Cardiff. 
Jinx 31sT.—" Much Marole," a 

Musical Comedy by Miriam 
Pritchett. 

AUGUST 4T11.—" Wait for It, "  a 
Revuette by Donald Davies. 

Manchester. 
Jut.r 31sT.—The Kingsley Prize 

Concert Party. 
AUGUST 2ND.—Orchestral Concert 

from Buxton. 
Glasgow. 

AUGUST 4TH.—The Powdered 
Players Concert Party. 

Aberdeen. 
Jni '31s-r.—The Thackit Hoosie. 

Belfast. 
AUGUST 3RD.—Popular Opera. 

ing jokes and heads in the household 
cave, and finishing with a modern 
licence holder listening to '5GB. Query : 
Who is the happier? 

0000 

A "Surprise" Success. 
Davy Burnaby and his fellow artists 

hit the bull's-eye with their "surprise " 
turn the other Friday, to judge from the 
correspondence received at Savoy Hill, 
there being more letters regarding this 

• 

item than for any other for several 
months past. 

It is not unlikely that the jovial Co-
optimist leader will be a prominent figure 
in the autumn programmes. 

0000 

Amateur Transmitter Does His Best. 
• "'Peter Calling" is the title of a play, 

described in the programme as " A Wire-
less Mystery in Three Scenes," which is 
to be broadcast from Manchester to-
morrow evening (Thursday). One of the 
chief characters in this enigmatical drama 
is one called "Peter," who is set down 
on the programme to be played by ??? 
Without giving the game away, it may 

be said that the action is amusingly con-
cerned with the complications that may 
follow when an amateur transmitter tries 
his hand. The play will be presented by 
the Station Repertory Players. 

0000 

Next: A Talk on Black Beetles? 
" People do not—" says the vice-chair-

man of the Wireless Retailers' Associa-
tion, "—people do not want to hear about 
the black beetles of North Africa." 
This is a dangerous remark, and I hope 

it never reaches Savoy Hill. It reminds 
one of the poor persecuted saint who, ad-
dressing his torturers, said : "In the 
name of Charity, spare me the eleven-
pronged rib tickler." Whereupon they 
said : " Splendid : we hadn't thought of 
that. Just hold out your ribs." 

0000 
Listening to Work. 
A journalist has been suggesting several 

" stunts " which the- B.B.C. might try 
during the next few weeks. The best 
idea—and this is where a touch of genius 
comes in—is that listeners should be en-
abled to hear a Lancashire town going to 
work. This certainly ought to wake us 
up; indeed, we should miss it if we failed 
to rise early. But the idea need not be 
confined to the activities of Lancashire. 
To hear anybody, anywhere, having to 
work during our own moments of leisure 
would be very satisfying. The bricklayer 
condemned to work during the lunch-
hour, the all-night train-driver dreaming 

t. 
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of a soft bed, the early morning milk-
man—all of these and a hundred others 
would have plenty to say even if limited 
to five minutes. 

0000 

A B.B.C. Emigrant. 
Not everybody agreed with the Post-

master-General's recent description of the 
B.B.C. as the envy of other nations, but 
there is no doubt that a high valuation is 
placed on individual members of the staff 
by organisations overseas. . 
'Mr. Arthur Burrows (" Uncle Arthur") 

was one of the first of the Savoy Hill 
family to receive international recognition, 
and he still holds the onerous post—to 
which he was appointed years ago—of 
Secretary to the Bureau Internationale de 
Radiophonie at Geneva. The next was 
Mr. Eric Dunstan who is now managing 
the affairs of the Indian Broadcasting 
Company; and the latest emigrant is 
Mr. R. D. Green (" Uncle Bob "), of the 
Leeds-Bradford station. Mr. Green left 
Southampton on Thursday last for South 
Africa having been appointed director of 
the Johannesburg broadcasting station. 

ooco 

Why Not a Month's Holiday? 
" Sir,—There can be little doubt left 

now as to the cause of the present atro-
cious weather. Would not the broadcast. 
ing companies give themselves a holiday 
for, say, a month, and so give the 
farmers a chance to get in their hay? 
This would mean a sacrifice on their part, 
but even the most optimistic of us can 
only hopo for a very fair harvest as it is. 
—Yours, etc., A. E. Madoc Jones. 

3, Victoria Terrace, Beaumaris, 
July 5th, 1928." 

—A letter to the Editor of the " Li f, - 
pool Poet." 

0 0 0 0 

Things we Should Like to Know. 
What has become of "Uncle Joey," the 

Savoy Hill parrot. 
When he intends to take part in tlie 

Children's Hour. 
Whether he still spends his days in the Talk: 

Department. 
Whether he has been literally bored to 

death. 
0 0 0 0 

A Profane Bird. 
Better a silent parrot, however, than a 

profane cockatoo of the sort that created 
a panic in Melbourne a few weeks ago. 
According to the " New Zealand 
Herald," Mr. Rupert Cooke, a Melbourne 
hotel proprietor, lent his cockatoo to a 
local wireless amateur for a test trans-
mission. The bird, which was 28 years 
old, was considered old enough to possess 
a sense of propriety, but the microphone 
revealed some unexpected traits in his 
character. 

coop 

Oaths with Splendid Clarity. 
The amateur describes the attempt 

thus :— 
" We commenced about 2.15 o'clock. 

With his first oath Mr. Cooke grabbed 
the bird by the throat. He became quiet 
and we started again, hoping that the 
first expletive was only a slip. He 

offended again twice, and finally it be-
came necessary for me to make a very 
loud noise into the microphone, while 
Mr. Cooke closed down the cockatoo by 
force. Unfortunately the test was too 
good. The clarity was such that I have 
already received reports from more than 
50 people saying that they heard dis-
tinctly every word the bird uttered. 
That is unfortunate." 

0 000 

Bank Holiday Fare. 
The true bank holiday spirit is to be 

propagated by 2L0 and 5XX on the even-
ing of August 6th. The revels will begin 

-.BROADCASTING HOUSE." The new 
Manchester headquarters of the B.B.C., 
known as " Broadcasting House," in 
Piccadilly. Structural alterations are 
now in progress, and include the pro-
vision of a large studio with a gallery for 

the audience. 

with a performance by the Band o' 
London, a new combination brought to-
gether by Percy Gayer. Later in the 
evening Mabel Constanduros is present-
ing a new Zoo sketch of her own com-
position. We shall then hear excerpts 
from "So this is Love " relayed from 
the Winter Garden Theatre, and the 
evening will wind up with dance music 
by the B.B.C. dance orchestra, Alfredo 
and his band, and the New Princes Dance 
Orchestra. 

'Enery and Albert on the Beach. 

Meanwhile 5GB listeners will be carried 
away in 'spirit to the seaside for a popu-
lar Bank Holiday programme. • The 
Band of the 1st Bn. Stiffolk Regiment will 
play, while the Imperial Scots Concert 
Party will gave a typical seaside enter-
tainment. 
Molly Hall and Stuart Vinden will take 

part in a sketch entitled "It's so 
Bracing," while Emma, 'Enery and your 
Albert will enjoy themselves on the 
beach in true British fashion. 

0 0 0 0 

A First Appearance. 
A broadcast by Harry Weldon is now 

definitely fixed, and he will appear in the 
2L0 programme on July 31. This will be 
his first broadcast. 
In the same programme are Julian 

Rose and Nick Adams, who are probably 
the funniest comedians at present ap-
pearing in public in Jewish cross-talk. 

0000 

Porridge or Haggis? 
Listenets generally took a keen interest 

in the first of the B.B.C. controversial 
debates recently when Sir Ernest Benn 
and Mr. Maxton met in argument before 
the microphone. Of quite a different 
type, but if anything more controversial 
in character, is the debate which Aber-
deen promises its listeners on July 27th. 
On that evening the momentous national 
question, " Do Scotsmen thrive best on 
porridge or haggis? " will be thoroughly 
thrashed out in the studio with " George," 
of Aberdeen, and Willie McCulloch, of 
Paisley, as the protagonists. These are 
two of the most amusing broadcasters in 
Scotland. 

0000 

Tearless Motoring. 
Frank Denton and Phyllis Panting will 

broadcast a sketch from 2L0 on July 30, 
entitled, " Motoring Without Tears." 

00 0 0 

Wireless in a Leper Colony. 
If there is one place where broadcasting 

is thoroughly appreciated it is surely the 
leper island of Makogai, one of the most 
beautiful but lonely of the Pacific 
Islands. The island is nine miles from 
Levuka, Fiji, but until the instalment of 
a wireless set a few months ago it was 
practically cut off from the outside world, 
only being visited at rare intervals by 
boats from Fiji or New Zealand. 
Last August, writes a correspondent, a 

five-valve set costing nearly £70 was 
presented to the island by the Combined 
Retail Soft Goods Charity Club of New 
Zealand, and this set has since done much 
to brighten the lives of the 450 leper 
patients, which include Fijians, Samoans, 
Tongans, Indians, Chinese, Soloman 
Islanders, Cook Islanders, New Zealand 
Maoris, and some Europeans. The set 
has been named " He Reo Tawhiti,' 
meaning " Voice from a distance." Or 
four valves it can easily pick up all Aus 
tralian and New Zealand stations, whili 
the fifth gives clear reception of man: 
American ones. 
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SPARK INTERFERENCE. 
Sir,—With reference to the letters of " Unsatisfied," Mr. 

Ernest Freedley, and others in regard to spark interference, 
there are one or two points which they all seem to overlook. 

First, that Morse transmissions of whatever nature have 
priority over any other wireless service. The broadcast service 
is a very junior and unimportant service compared with the 
exchange of messages in Morse from ship to ship, ship to 
shore, etc. By this 1 do not wish to under-rate the value of 
broadcasting. 

Secondly, the amount of money involved in suddenly modern-
ising all the spark sets fitted on ships trading into European 
waters would be simply stupendous. In this connection Mr. 
Ernest Freedley's suggestion of proportioning part of the 
licence fees is certainly a good one, but it fails in so far as 
it would be applicable to British ships only, and my own 
personal experience is that 85 per cent, of the interference on 
the broadcast band is from a foreign source. 
Mr. Ernest Freedley is evidently under the impression that 

the various shipping companies actually own the wireless ap-
paratus on their vessels. While this is true in a few cases, 
the majority enter into an agreement whereby apparatus is 
supplied on a rental and maintenance basis. Therefore it 
stands to reason that it would be impossible for a wireless 
company to make any sudden alteration of apparatus without 
involving considerable expenditure. It must be taken into 
account that the art of wireless has advanced so rapidly in 
the last few years that it would not be possible for any big 
company to suddenly scrap apparatus which must be considered 
as an asset for some time to come. The process of substituting 
up-to-date apparatus must, therefore, be extended over a con-
siderable period. 
For the time being I am afraid we shall have to grin and 

bear it and look forward to the time when international 
regulations compel ships and shore stations to use apparatus 
and wavelengths which do not interfere with broadcast re-
ception. 
As au ex-operator of considerable experience, I should like 

, to make the suggestion of stricter supervision over existing 
spark sets, as many operators, to my own personal knowledge, 
are inclined to tighten their aerial coupling under the mistaken 
impression of greater radiation efficiency. This is the very 
worst thing they could do from the point of view of the 
broadcast listener. 

In conclusion, may I express the hope, that seeing both 
points of view the spirit of co-operation will, perhaps, go 
a long way towards decreasing this bugbear of Morse inter-
ference. ARTHUR C. WEBB (G 6WQ). 
Westcl iff -on -Sea. 
June 26th, 1928. 

STEEL PANELS. 
Sir,—It has often occurred, while studying the pages of 

your very interesting and instructing paper, that it is strange, 
in this time, when everyone is using metal panels, that no 
one seems to use the cheaper metals. 
I have constructed a receiver in which I use a panel made 

of planished steel. In use I find that it is in every way equal 
to a copper ir aluminium one, and it cost a few pence. 
The bluish grey of the metal makes a very pleasing com-

bination with most woods, and the ebonite fittings, such as 
dials, etc., look far better than they do when mounted on the 
rather cold-looking aluminium. 
The metal is sold in sheets of about hin. thickness, so it is 
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necessary to place some backing behind in order to give suffi-
cient support to the components. A piece of three-ply wood 
which, after baking in an oven to expel all moisture, was 
well shellacked and cut the same size as the panel, and the 
components and angle brackets screwed through metal and 
wood secured the two together. 
I am sure that your readers would be glad to know of this 

tip, and would be delighted at the appearance of the finished 
job. Wishing you every success with your paper, and looking 
forward to the next issue. 
Swansea. KENNETH A. DAVIS (BM/ZHPD). 
July 12th, 1928. 

RECEPTION OF 5SW 

Sir,—The letter from your correspondent in Lahore dated 
June 9th raises a point on this subject which interests a very 
large number of listeners in the Empire overseas. 
He reports good reception in the Punjab—about equal to 

that of PCJJ. I understand that reception is also reported 
as good as from S.E. Europe, S. Africa, India generally, and 
Australasia. It is most certainly extremely poor in a S.W. 
d irection. 
My own short-wave receiver is situated on longitude 600 W., 

about 3,000 miles S. of New York, i.e., about 700 miles only 
N. of the Equator. There PCJJ is received on the loud 
speaker, whereas 5SW is never intelligible on the loud speaker, 
and only very rarely on headphones. That this is not the 
fault of the set is evident from the fact that PCJJ is received 
on the loud speaker at satisfactory volume, and that KDKA 
(all three wavelengths), WGY (both wavelengths), and WLW 
are all received at a volume equal to that of 2L0 on good 
1-v-2 sets with which I am familiar at various points on the 
40-50-mile band round London—S.E., S., and W. 

If 5SW really is an efficient station, one is forced to the 
conclusion that its aerial is at least first cousin to a beam 
aerial. 
I understand thàt the B.B.C. have denied that it has a 

directional aerial in this sense. If this is true, it is quite useless 
to pretend that it is an efficient station, since the conditions 
that apply to reception of it at 4,000 miles S.W. apply equally 
to PCJJ. — 600 WEST. 

THE ELECTRICITY SUPPLY RAMP. 
Sir,—.I was very interested to read your editorial com-

ments on this matter in to-day's issue. 
I recently took the matter up with the local Corporation 

Electricity Department, and was informed that they had decided 
absolutely to refuse to replace any radio -apparatus rendered 
obsolete on account of a change over from D.C. to A.C. The 
only exception they make is when the apparatus is used in 
connection with the consumer's business (battery charging, etc., 
I assume). 
This situation seemed very unsatisfactory and extremely un-

fair, since I have never asked for A.C., being, in fact, fairly 
happy with the D.C. supply. The Corporation advertises that 
" Electricity Saves More than it Costs," and in many ways 
tries to get one to use current. Then, for its own purposes, 
it puts one to considerable needless expense. 
In fairness to the local Corporation, I must add that they 

have agreed to bear the cost of adapting certain other ap-
paratus, which I have in use, to A.C. On radio apparatus, 
however, they will not move. C. B. 
Wol verhampton. 
July 11th, 1928 
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" The Wireless World " Supplies a Free Service of Technical Information. 

The Service is subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases at greater length than would be possible in a letter. 

A Misleading Voltage Reading. 
My receiver has a choke filter output, 

and 1 find that when a voltmeter is 
connected across the accumulator 
H.T. battery it shows a full reading 
of 160 volts, but if I join it between 
the anode terminal of the valve and 
negative H.T. the indicated voltage 
falls to 70, so I am losing 90 volts 
in the choice. Does this indicate 
that this component is unsuitable for 
the circuit M. It. L. 

You have fallen into the common error 
of neglecting the fact that, when carry-
ing out, measurements in this way a large 
proportion of the voltage may be absorbed 
in the choke, and you are probably 
getting a misleading indication, particu-
larly if your meter is of low resistance; 
a reading taken in this way would show 
the actual voltage on the anode only if 
the meter passed exactly the same current 
as the valve. For further information 
on this subject we would refer you to an 
article, " The Eliminator Output," in 
our issue of May 2nd, 1928. 

An Improvised megger. 
I am told that it is possible to make 

comparative tests of insulation resist-
ance (of many megohms) with the 
help of a valve. Can you give me 
any information on this subject, bear-
ing in mind the fact that my measur-
ing equipment is limited to a volt-
meter and a milliammeter do 
not expect highly accurate quantita-
tive results, bu't merely an indication. 

S. L 
There are several ways of using valves 

in testing for insulation, but we suggest 
that the simplest way of obtaining a 
rough and ready indication is to use the 
circuit shown in Fig. 1. In setting it 
up, due precaution should be taken to 
ensure that the insulation resistance of 
the apparatus is above suspicion. 
The operation is not difficult to under-

stand. Assuming the "test " terminals 
to be perfectly insulated, it will be 
understood that the valve grid is at zero 
potential. Now if these terminals are 
joined together, a negative grid bias 

from the battery will be applied, with 
the result that anode current (as indicated 
by the rnilliammeter) will decrease. The 
same effect will be noticed if the circuit 
is completed through a resistance, but 
the falling-off in current will be notice-
ably less when this becomes comparable 

t.—Testing for insulation: leakage in 
the external circuit is indicated by change 

in anode current. 

RULES. 

(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
Information Department." 
(2.) Queries must be written on one side 

of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given; under present-
day conditions justice cannot be done to 
questions of this kind in-the course of a letter. 

(4.) Practical wiring plans cannot be sup-
plied or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construdion 
or operation of receivers must be confined to 
constructional sets described in "The Wireless 
World" or to standard manufacturers' 
receivers. 

Readers desiring information on matters 
beyond the scope of the information Depart-
ment are invited to submit suggestions regard-
ing subjects to be treated in future articles or 
paragraphs. 

in value to the incidental resistance across 
the valve. An adequate discussion of 
this point cannot be entered into here, 
hut, generally speaking, you may take it 
that an insulation resistance of many 
megohms is indicated when there is no 
perceptible change in anode current when 
the test is applied. 

o C o 

Series Condensers. 
With reference to your recent article, 

" Safety and the Mains," I should be 
glad to know if the tuning range of 
my receiver will be appreciably 
altered by fitting series condensers in 
the aerial and earth leads. 

W. P. M. 
If your receiver-has a tuned aerial cir-

cuit, you will find that, the condenser 
setting will not be appreciably changed if 
the series condensers are of 0.01 mfd. or 
larger. With an " untuned" coupling 
the capacity could be still further 
reduced without, any noticeable altera-
tion. 

CZCD 

A Double Fault. 
illy " Everyman-Four " receiver will not 

quite tune up to the wavelength of 
5011, although this station is just 
heard when both condensers are set 
at maximum. It is noticed that 
signals become weaker when I with-
draw my hands from the dials. The 
coils are commercially made to 
" Wireless World " specification, 
and the condensers are of 0.0003 
nefil., as specified. V. S. 

We think that two separate faults are 
indicated by your description. In the 
first place it is certain either that the 
secondaries of the coils have an insuffi-
cient number of turns or that the con-
densers are below their rated capacities. 
As far as the coils are concerned, you can 
check this by counting turns. Secondly, 
it appears that you aro increasing the 
capacity across the windings by placing 
your hand in proximity to the dials, end 
this suggests that the moving plates and 
framework of the condensers are not 
connected to the earth side of the circuit, 
as they should be. 

4 38 
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lue THE CARRIER Wee e e 
-------

................ . 

- - - 

30 
st atiortS 

Station after station in 
the U.K. and abroad 
come in with clarity 
and volume on the 
Loud Speaker, whethez 
on short or long wave-
bands, whilst many 
others are obtainable 
on the ultra-short wave-
band by simply chang-
ing 2 plug-in Dimie 
Coils. 

Cash Price 

£21- 16-O 
Royalties 37/6 Extra. 

We confidently re-
commend either of 
these Receivers with 
the full knowledge 
that your confidence 
will not be misplaced. 
The results will jus-
tify your purchase. 

Abut the whole 
programme 

Clear-cut reception, true-to-life reproduction of every" sounn broadcast and 
reserve of power ensuring full and unforced volume. 

The McMichael Screened Dimic Three" is a year in advance of any set in all 
the qualities which go to make the perfect receiver. 

THE McMICHAEL 
SCREENED DIMIC THREE 
Not only is every set constructed of the most reliable components in the world, 
but is thoroughly tested, and in addition the three special valves used wher 
testing are included in the set when sold. 

The McMICHAEL FIVE VALVE PORTABLE 
is proving a real portable that gives unequalled reception. It comprise 
5 valves tested with Set, Celestion Loud Speaker, Frame Aerial, Batteries an 
L.T. unspillable Accumulator—the whole fitted in handsome leather case. 
Price (including all Royalties) 30 G nes. 

For DEMONSTRATION of either of these Sets, and full particulars of our 
generous system of purchase by DEFERRED PAYMENTS, apply to nearest 
Radio Dealer or write direct to the Manufacturers: 

Telephone: 
Slough 

44 1-442 
1 McMICHAEL" 

Manufacturers of Wireless and Scientific Apparatus 
WEXHA M ROAD: SLOUGH:BUCKS: 

London Office: 179 STRAND, W.C.2. ('Phone: Central 6988.) 

—  

Telegrams: 

Radiether, 

Slough 

£39 Advertisements for " The Wireless World " are only accebted from firms we believe to be thoroughly reliable. 
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EDITION 
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"WIRELESS LOUD SPEAKERS," 
by N. W. McLACHLAN, D.Sc., now in 
its second edition, revised throughout 
by the author, describes in a simple 
manner the major principles of the 
design of modern loud-speakers and 
some associated circuits. 

Clearly written and fully illustrated by 
numerous diagrams and photographic 
reproductions, the volume will be of 
use and value to all constructors and 
experimenters desirous of investigating 
this vital aspect of wireless reception. 

?OM all booksellers or dtrat from 

1LIFFE & SONS LIMITED, 

DerFet liouse,Tudor Street, London, E.C.4 
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X X 
X Four X X X 
X X 
X X 
:c 32-PAGE BOOKLET X X X 
X X 
X giving full Constructional Details of a X 
X remarkably efficient " Two-Control " X 
X X x Receiver, for Long or Short Waves. X 
DC By W. JAMES. X 
x x 
X Many constructors have built the set and X 

have been delighted with its wonderful x 
x x quality and range. X 

X The " Everyman Four" is very sensitive X 
X and has a high degree of selectivity. X 

1 

The Receiver is easily built, and very 
simple in operation, as it cannot oscillate 
if properly set up. X 
An additional long-wave attachment for X 

X 
X 

X 
Daventry is described in the booklet. X X 

X X 
U Price 1/2 post free X 

From the offices of " THE WIRELESS WORLD," kC 

:.; Dorset House, Tudor Street, London, E.C.4. X •.: w.w.6.m 
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tlention of " The Wireless World." when writing 

HOW TO BUILD AND OPERATE 

Wireless 
moice—World 

MOVING COIL 
LOUDSPEAKER 
(as described in" The Wireless World ") 

Complete 
Constructional Details 

and Dimensional 
Drawings 

By F. H. HAYNES 
MS1514111 Editor: "THE WIRELESS WORLD" 

Second Edition, Revised. 

WITH the moving coil type of loudspeaker 
VV the most faithful reproduction can be 
obtained. This booklet gives complete in-
structions for building an instrument, at a 
moderate cost, whose output is suited to 
home conditions. The design has been 
developed to form a standard for amateur 
workers, as, when once adopted, the dimen-
sions cannot easily be modified. 

Price 1/8 post free. 

From the offices of THE WIRELESS WORLD," 

Dorset House, Tudor Street, London, E.C.4. 
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SPECIAL STUDENTS' LIBRARY EDITION 

FIFTY YEARS 
of ELECTRICITY 

THE MEMORIES of an ELECTRICAL ENGINEER 

• 

By 
J. A. Fleming, 
MA., D.Sc., F.R.S. 

IN THIS volume the author places before 
the general reader a review of the chief 
triumphs of applied electricity during the 
last half-century. 
Dr. Fleming has a word to say upon every 
phase of applied electricity: he indicates the 
trend of present research and suggests the 
course of future progress and development. 
Every student should make a point of 
obtaining a copy of this special edition of 
what may be regarded as a classic of 
technical literature. 

PRICE 

15/n1 
net 

By pos11519 

From leading 
booksellers or 
direct from the 
Publishers: 

ILL FFE & SONS LTD.. Dorset House Tudor St., London, E.C.4 
w•w• 4  
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to advertisers, will ensure prompt attention. A40 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 1 - and Id. for every 
additional word, e.g., 18 words, 16 ; 24 words. 2/-. 

Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire" copy" is repeated from the 
previous issue : 13 consecutive insertions, 5, ; 26 con-
secutive, 10' o : 52 consecutive. 15. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING 1previoul 
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 Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 260, Deanegate, Man-
chester. 

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. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made  payable to LLIFFE 
& SONS Ltd., and crossed  &  Treasury Notes, 
beIng untraceable if lost in transit, should not be sent as 
remittances.  

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

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

NUMBERED ADDRESSES. 
For the convenience of private ad vertisers,letters may be 

wldressed to numbers at " The Wireless World" Office. 
Alen this is desired, the sum of 6d. to defray the cost of 
egistration and to cover postage on replies must be added 
o the advertisement charge, which must include the 
'cards Box 000, c/o " The Wireless World." Only the 
umber will appear in the advertisement. An replies 
hould be addressed No. ono, c/o " The Vilrelcss World," 
iomet House, Tudor Street, London, E.C.4. Readers who 
-ply to ¡Mx No. advertisements are warned against seeding 
et:Malice through the post except its registered envelopes; 
t all such cases the use of the Deposit System is recommended, 
ad Me envelope should be clearly marked "Deposit 
.epartmeru." 

Mgr DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 
ay deal in perfect safety by availing themselves of our 
eposit System. If the money be deposited with " The 
Treless World," both parties are advised of its receipt. 
The time allowed lor decision is three days, during which 
me, if the buyer decides not to retain the goods, they 
ust be returned to the sender. If a sale is effected we 
mit the amount to the seller, but, if not, we return the 
uount to the depositor. Carriage is paid by the buyer, 
at in the event of no sale, and subject to there being no 
fferent arrangement between buyer and seller, each pays 
rriage one way. The seller takes the risk of loss or 
mage in transit, for which we take no responsibility. For 
transactions up to £zo, a deposit fee of i/- is charged ; on 
insactions over £zo and under Lw, the fee is 2/6; over 
3, 5/, All deposit matters are dealt with at Dorset 
tuse, Tudor Street, London, E.C.4, and cheques and 
iney orders should be made payable to Iliffe & Sons 
ni ted. 

01 SALE OF ROME-CONSTRUCTED UNLIGTBSED 
APPARATUS, 

A New Service to our Readers. 
Ne have made an arrangement with the Patentees 
ereby readers who wish to dispose of a home-constructed 
elver not licensed under the patents made use of, can 
.nse the set by means of the Deposit System referred to 

'he person desiring to sell, in sending us particulars for 
advertisement, will in every case make use of a Box 

., and should add to the price which he requires the 
aunt of royalty customarily paid by manufacturers, via., 
the case of Marconi Patents the amount should be 
.ulated at 12/6 per valve holder, 

f the purchaser is satisfied with his purchase, the sum 
ised will be forwarded to the seller, less the amount 
in respect of royalties, which amount will be paid by 
he Wireless World" to the owners of the patents 
zerned, and a certificate will be handed on to the 
ffiaser of the set. 

SPECIAL NOTE. 
mules who reply to advertisements and receive no 
ser to their enquiries are requested to regard the 
ose as an indication that the goods advertised have 
stly been disposed of. Advertisers often receive so 
y enquiries that it is quite impossible to reply to 
one by post. 

PLUG IN 
H.F. TRANSFORMERS. 

On nkeleton former 
s, described in 'Wireless Wori.i. May 

30th, page 678. 
Complete set B.B.C. & !XX with hasesI4.4.0 
B. ik J. WIRELESS CO., 2, Atlselstane Mew., N.4. 

ALL 
VVis-11,eissfs 
War Ici 

NNCeyA.C. and D.C. 

H.T. SUPPLY UNITS. 

Cheaper than a dry battery! 
rri4=r1—en Gum n keg.. eniimity dry 
tottery. 
MINX OF IT—ONE SMALL 

OUTLAY-19IAFNI ALL. 
No valve.. No trouble. No ez. 
pennive replacementei. 
Components ales 7/6 
,upplied from W 

Bend for full detaUs. 
Tulsetnere Manufacturing Co. 
Tutee's, Rd.. Wen Norwood. 3.2.87 

'Phone, Streothitm 6731. 

r REPAIRS 1' 
Any make of LE. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOIM—TWELVE MONTHS OUSRANTES 
s‘ all each repair. 4/. Post free. 

Terms to Trade. 

TRANSFORMER REPAIR CO. 
pt L214, High Street, Colliers Wood, London, S.W.194111 

a Advertisements for " The Wirele,s World " are 

YOU CAN MOUNT 
THIS CHOKE TWO 
WAYS Thin in only one of the 

interesting feature. about 
the PRIX H.F. Choke, 

erhieh can be mounted either horizontally or 
vertically. rionsider the convenience In 
iring I With Its inductance of 08,000 mien-

henries and self-capacity of 7.2 micro mein. 
It le eminently suitable for both high and 
low wave lengths. Prim 56. We would 
like to give you full particulars about the 
TRIX Loa Condemn. Its six salient tea-
turee are bound to convince you of it, value 
in your set 

ERIC J. LEVER (TRIX) LTD., 
8 9, Clerkenwell Green,E.C.1. 

'Phone: 
Clerkenwell 0014/5 

SAVE CHARGING COSTS BY 
USING A 

"BRAYTON OUTFIT" 
of H.T. TRICKLE CHARGER Part. 
(output riii mitlimpn at 30 

160 volta). 
Blade in 10 minutes. 

Braidwood. Highlit.,Barnet. 
7 crow' approval «gannet ...men ' 

rage. poet free. 

IMPORTANT NOTICE. 
Owing to the August Bank Holiday, 

the issue of "THE WIRELESS 

WORLD " for August 8th must 
be closed for press earlier than usual. 

MISCELLANEOUS ADVERTISE-
MENTS for insertion in that issue 
can be accepted up to 

FIRST POST WEDNESDAY, Aug. 1st. 

RECEIVERS FOR SALE. 

BURNDEPT Ethophone Four De Luxe, with valves; 
£12, plus Royalty (used fur demonstration ontyi. 

MARCONI Straight Eight, N.H., in perfect order, 
LEE with valves and extra coils; £25, including 
Royalty or offers.—James seat and Co., Radio Engi-
neers, Dunfermline. 107 

Tni EAD and MORRIS, Ltd., for mains sets and0)2:- 
-a-i, tenants, toe mains pioneers in 1924: 28 London 
hospitals are equipped with Read and Morris mains 
rets, using no batteries; some of these sett have not 
even required their doors unlocking for over two 
years—just a switch on the wall used, nothing else 
touched. Single sets supply over 800 pairs 'phone., 
and loud speakers. Abroad one of our mains sets 
functions, in a government hospital 600 miles from 
the nearest broadcasting station. 
R EAD and MORRIS, Ltd., 2-valve set for D.C. 

mains from £14, ne. seta from £18. 
EAD and MORRIS. Ltd.— HT, eliminators for 

- D.C. mains, £4; for A.C. mains, £7/10; elimi-
nator transformers from 16/6; full wave rectifying 
valves, 10/-. 
DEAD and MORRIS, Ltd.—Why use accumulators 
1a, il A.O. mains are available? The Longton L.T. 
unit is a complete substitute at negligible cost, always 
ready, valve rectifier, no batteries, gives 1.2 amps 
at 2, 4, or 6 volts, and operates any set; price £7115. 

READ and MORRIS. Ltd. for moving coil loud 
speakers; delivery from stock; also mains-operated 

receivers and amplifiers for same. Demonstrations 
continually, service always. 
DEAD and MORRIS, Ltd., undertake the design 
- and construction of any type of radio apparatus. 
We make for the individual and guarantee results. It 
will pay you well to consult us before buying else-
where. 
-DEAD and MORRIS. Ltd., have second-hand sets, 
-it best makers only. Burndept, Marconi, etc., at 
pink prices, 

_alb 
EAD and MORRIS, Ltd., 31, Erc,tcastle St. (fading 
back of Waring and Gillows), Oxford St., W. (937 5 

FORTABLE Tris 4-valve, a few soiled and demon- - 
A stratioa models, in perfect condition; usually 
£21/8, to be cleared at £14 each, including royalties; 
also a few 5-valve at £16 each.—Box 7386, cio The 
Wireless World. [9444 

FOR Sale, 2-valve Western Electric receiver, also 
2-valve amplifier, complete with valves.—Taylor, 

" Westdene," Middleton. Manchester. [9439 

ØFFERS Wanted for Fads Neutrodyne, sloping 
panel model, with new transformers, etc.; also 

for English made neutrodyne, in walnut cabinet, with 
best British components; Amplion A.R. 19, 52/6.— 
Godfrey, 3, New End, llampstead. 19438 

GODWINEX Portable V, new; cost £28, sell £21.-- 
Warmsley, 40, Ainsworth St., Blackburn. [9437 

SECOND-HAND Receivers, 1-7 valves. perfect order; 
cheap; list.--Goutte, Engineers, Holley. [9429 

'LIVERYMAN Four Set of coils and COSSOT Melody; 
-8-11 what offers?-41, Mount Pleasant Rd., Totten-
ham. [9451 
DECEIVERS Constructed to any Published' Design; 
All, best materials and guaranteed workmanship.— 
Simmonds Bros.. Shlreland Rd., Smethwick. (8628 

H.T. Eliminator Components for Cossor Melody 
Maker and Mallard Master Three, 11.11.0.'s latest 

circuit, with diagram and complete instructions; D.0 
£310, A.G. £5, including valve.—Mannering Electric 
Co., 1, The Grove, Golden, Green. N.W.11. [9474 

LIVERYMAN Four, built to specification, best corn-
ponents, 21°.M.5X, P.M.256 valve,, B.S.A., 

cone, £7110 model, 120v. W.B. Exude, 6v. 120 amp. 
battery; what offere—Box 7394, c/o The Wireless 
World. [9478 

LIVERYMAN Three, fist class component', 2 Mar. 
corn, 1 Co,mos valves, Baby Sterling speaker, 

C.A.V. accessories, complete with cabinet: £7, or best 
offer.—Pearce, 69, Humbolt Rd., Fulham. Chancery 
7080. (9472 

only accepted from firms zve believe to be thoroughly reliable. 
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The finest Gift 
As a gift " Celestion," most 
excellent of Loudspeakers, 
is without a peer, for all who 
hear it can share the great 
pleasure that it brings. Get 
your dealer to demonstrate 
" Celestion " for you. You 
will be amazed at its realism. 

Embodied in " Celestion " 
are the six essentials of 
an excellent Loudspeaker. 

They are— 

EVEN RESPONSE 
EXTREME SENSITIVITY 
ONE ADJUSTMENT 

IMPERVIOUS TO CLIMATE 
IMPROVEMENT WITH AGE 
DISTINCTIVE APPEARANCE 

Moreover, " Celestion " is 
British made throughout. 

Mad, ands, ¿Pence. 

There are four " Celestion " models 
in oak or mahogany ranging from 
£5 10s. to £25. We shall be glad 
to forward to you our free illustrated 
literature giving full particulars, 
and of our " Woodroffe" Type 
Gramophone Pick-Up. When order-
ing the Pick-Up please stale whether 
adaptor is for H.M.V. or î inch size. 

MUNN 
The Very Soul of Music 

Wr:te to Dept. C 

THE CELESTION RADIO CO. 
Hampton Wick, Kingston-on-Thames. 

Showrooms: 

33/35, VILL1EFtS ST., LONDON, W.C.2. 

Assoctaled Company: 
CONSTABLE-CELEST1ON CO., PARIS. 

4tentton of " The 

Receivers for Sale.—Contd. 

M ARCONIPHONE Straight Eight. Type 81 Receiv-
ing Set, complete with valves, 2 accumulators, 

extra coils ami condensers, H.T. eupply unit for A.C. 
or D.C. mains, mahogany, and Sterling loud-speakers 
and accessories, all in perfectly new condition; cost 
over £100, accept £50, or near offer; cash wanted.— 
Box 7395, c/o The Wireless World. [9479 

w nou,Ess Teehnieian.—Wirelese sets constructed 
to any circuit from £4 upwards; sets over-

hauled and efficiently repaired; lowest prices; orders 
from abroad acceisted.—John Bacon's Wireless Depot. 
102, Park Av., Mitcham, Surrey. 

9-VALVE Radiola II. B.T.H., walnut cabinet, 2 
"e1 headphones, sketch and particulars sent; rust 
£21, what oilers?-6 Foster Rd., Chiswick, W.4 

[9460 
17-VALVE Superhet, with 2-grid detector, In maim-
s gany case, complete with valves and spare, 2 grids 
and frame aerial, range horn 18 metres to 3,000, all 
Europe and America on short waves, used for ex-
perimental purposes only, excellent, complete; £26 
to Mat offer.—Dedwortit Manor, Windsor. (9454 

BATTERIES. 

1XTET H.T. Batteries.—Parts per dozen: Jars. 2%x 
VV 11/2  square. 1/3; zincs, 11d.; sacs, 1/2 dozen; 
dozen cells 118 volts), complete with bands and 
electrolyte, 4/3, post 9d.; high efficiency, long life, 
›elf-charging, upkeep small; send 6d. for sample unit; 
illustrated booklet free; carriage free orders 10/-1 
write for free list wireless bargains; trade supplied.— 
W. Taylor, 57, Studley Rd., Stockwell. London. (0039 

CI.D.E.13. Accumulator Charging Service.—Collection 
and delivery in 5 mile radius of Croydon.-16end 

for particulars to Croydon and District Electric Ser-
vice, 98 Cherry Orchard Road, East Croydon. [9198 

inIXIDE H.T. Accumulator, 120 volts, 5,000 M.A., 
guaranteed perfect, £3/10; 4 Oldham 2-volt 40 

amp, glass accumulators, in use fortnight, 10/- each.— 
View, Turner. 17. Hillside Gardens, Wallington. [9436 

CHARGERS AND ELIMINATORS. 

TANTALUM and Lionium for A.C. Rectifiers; make 
1 up your own inexpensive chargers; blue prints for 
11.T. and L.T. Lionuim electrodes fitted with terminals, 
2.4 amps. and 8-10 amps.—Blackwell'a Metallurgical 
Works, Ltd., Liverpool. [7423 

DUNBAKEN 11.T. and L.T. Chargers for A.C. and 
-Lb D.C., you may try 14 days.—Ardwick, Manche& 
ter, and 39, Victoria St., London, 13.W.1. [0222 

RECTALLOY Charger; cheap.—(1. Shaw, 92, revelit 
ltd., k;celewill, Sheffield. [9441 

rr RANSFORMERS, chokes. etc., guaranteed. wound 
1 to any specification; phone for quotation.- - 
Kirby (Wimbledon). Ltd., 72, Merton Rd., Wiinble 
don, S.W. Tel.: Wimbledon 2814. [8987 

DOWER Traneformers. with large cores and low 
1 resistance; 30 tn/A 180v. D.C. output, from 
100-250v. A.C. mains, 20/-; 50 ni/A 250v. D.C. out-
put, ditto, 25/-; diagrams flee; 1.3 amp. 6v., for 
tratle chargers, £2; 3 amp. ditto, £3. 
PHOKES, for smoothing and output, large. cores, 
v-.1 low resistance, 30 henries, 17/d; ditto, double 
sound, 20!-; output chokes for push pull, 25/-.— 
mannering Electric Co., 1, The Drove, Golden Orion, 
N.W.11. (9475 

)NE Trickle Charger for L.T., 200v. to 220v.. 
Phillips, new, 35/-; 2 4 nitd. Mansbridee con' 

iensers, new. 2/6 each; I 0-1.5 ammeter, Weston. 
P.M., 7/6; 1 0-15 millivolt meter, P.M. Weston, 101, 
- A. W. I6c. Polygon Buildings. Euston. [9473 

CABINETS. 

D1ORIPS Cabinets—Table models in solid oak and 
mahogany; from 11/6 to 71/-. 

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

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

DIGBY'S Cabinets Made to Customers' own De-
signs. 

DD IG131"8 Cabinets--Write for new 16-page art 
catalogue.—F. Digby, 9, The Oval, Hackney Rd., 

E.2. 'Phone: Clissold 5458. [0128 

A RTCRAF7' !teak Cabinets are Britain's Best 
211. Value; satisfaction guaranteed. 
A RTCRAFT Cabinets, made in oak and mahogany; 
£1 from 8/- to £6 
A ItTCRAFT Cabinets can be made to customers 
.r1 special designs and sizes; estimates free. 
A RTCRAFT Illustrated Catalogue, post free; write 

.r9.. now. 
A RTCRAFT Co.. 156, Cherry Orchard Rd., Croydon. 
£1. 'Phone: 1981 Croydon o 

SIX only, full size oak and mahogany pedestal 
cabinets for either wireless or gramophone, very 

well made and finished; £4/10 and £5/10, complete, 
designs furnished; inspection invited any time.— 
Younger, 309, Old St., E.C.2. [9461 

- Nr— Ne"-""talat• 

NEW PAT EN1 ED S.L.F. 
CONDENSER TRIED AND 
FOUND PERFECT BY THE 

TECHNICAL PRESS, 

V, 1H 4tH, 
slAt. 

THE FINISHING 
TOUCH 

Belling-Lee Terminals are the finishing 
touch to any Receiver. They are a com-
bination of Beautiful Finish and First 
Clase Workmanship. 

Belling-Lee Terminals are Bakelite insu-
lated and made with 30 different en-
gravings. 

PRICES. 
Tyne "B" illustrated, sold in an attractive 

con's,: centring a year's guarantee. 
Price M. each. 

Type "M" as fee B'' but non-insu!ated. 
Price 6d. each. 

Type "R" Cheap competitive insulated 
terminal with rotating name. 

Price 3id. each. 
Illustrated catalogue free on reputed. 

BELLING-LEE 
TERMINALS 
MILLING & Cleemsway Weeks 

Pointers End, Sliddlases. 

Wireless World," when writing to advertisers, will ensure prompt atteris:on. 
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Cabinets.—Contd, 
nABINETS.—Castomers own ideas and designs car 

ried out in oak or mahogany, cabinets for set,' 
moving coil, etc.; low prices and good work.-H. Hall, 
Cabinet Works, Navigation St., Walsall. [9101 

mULLARD Master Three Cabinets, polished oak; 
15/-.-Phillips, 80, Elkington Rd., Burry Port, 

Ca rmarthenshire. [9447 

HAVE a Cabinet Worthy of Your Set; prices from 
12/6 to 84/-,- hat free.--Little Ilford Cabinet 

Co., 94, Little Ilford Lane, London, E.12. [9433 

QUALITY Cabinets.-Oak portable, for Sunshine 
Five, with atrial frame, fretted grille, etc., beauti-

fully finished, 42/-; improved portable, oak, with 
speaker and panel openings outside, 37/6; carriage 
paid; all types supplied; special work quickly exe-
cuted.-Nichols, Bath Rd. Workshops, Swindon. [9442 

QUIMONDS BROS.-Best quality cabinets to your 
1,7 own requirements; estimates irse.--8hireland Rd., 
Smethwick, 18627 

THE Adams Baffle Cabinet is not a makeshift, it 
is a necessity, and if you want your moving 

coil speaker to give perfect reproduction without 
being unslightly, you must have one. 
T HE Adams Baffle Cabinet is the result of over 

two years' experimenting with baffles and cabi-
nets for moving coils, and is not a makeshift to meet 
a present demand. " T Wireless World" says: A unique design and 

should become popular . . . entirely obviates 
distortion effects. . . 

F. ADAMS and. Co.. 66, Finsbury Pavement, E.C.2, 
for full particulars and quotations for any kind 

of special cabinet work. [9483 

QUALITY Cabinets for all instruments, po rtable, 
moving coil and sets; all enquiries receive per-

sonal attention. To the trade! Ensure a good season 
by specifying Ramsey's cabinets.-F'. W. Ramsey, 63, 
Shaftesbury St., London, N.1. 'Phone: Clerkenwell 
7139. [9463 

COILS, TRANSFORMERS, ETC. 
B . and J.-All " Wireless World " coils from stork. 

B . and J.-Everyman Four coils; 301- pair. 

B. and J.-Everyman Four, plug-in type, B.B.G., 
36/6; 5XX. 36/-; bases, 3/6 pair; your coils 

onlerted for 7/6. , 

B. rind J.-Everyman Four, plus-in type on Skele-
ton formers, as described in " Wireless World," 

lay 30th, page 578, complete set with bases; £4/4. 

B. and J.-Regional and Standard Four, 77/6 set ; 
Selection Four. 42.'6 set: 211...F. Everyman, 60,- 

Q. and Mains Three, 72:- set; A.C. valve 
La receiver, 25/- pair. 
Q. and J. Coils Carry our Usual Money Bark Guar-

antee; see also displayed advertisement at head 
I Miscellaneous columns. 

3. and J. WIRELESS Co., 2. Athelstane Mews, 
London, N.4. Mountview 1695. [0043 

ITTLE Used Ferranti Push-pull Trousformers. 
A.F.4C and 0.P.6C, for sale; 30/-; or exchange 

e type A.F.5C.-Florton, 19, Stanhope Gardens, Ilford. 
[9440 

[IWO Ferranti Push-pull Transformers. A.F.5.C. and 
5. OP.3.6, brand new; cost 32/6 and 23,6, 35/. the 
iir.-11ill, 11, Raleigh St., Islington, N.1. [9464 

)ERCLIF Coils for all " Wireless World " Receivers; 
-1 dozens of types in regular produetion; any type 
toted for. 

3ERCLIF Coils for A.C. Valve Receiver, as speei-
fled, 26/- pair; interchangeable long and short 

ive, 73/3 set. 

ERCLIF Coils for D.C. Mains Three, as specified, 
interchangeable; 83/6 set. 

ERCLIF Coils for Super Seven, 3 L.F. trans-
, formers, complete, 50-; copper box, 17/6. 
ERCLIF Coils for Everyman Four, still the stan-
• dard of excellence; 33/. pair. 
pERCLIF Coils for Cascade Amplifier; 10/-
a each. 
ERCLIF Coils for Screened Valve Everyman; 33/-
pair. 

ERCLIF Coils for Standard Four; 77/9 set of 4. 

Coils for All-Wave Four; 42/6 pair. 

;ERCLIF Coils for 2 11.F. Everyman; 79/3 set of 6. 

ii,ERCLIF Coils for Selection Four; 51/6 set of 4. 

'ERCLIF Coils for all Modern Circuits. 

a ERCLI Coils for Una pproached Quality and 
e Reputation. 
'ERCLIF' Coils for all Special Purposes; above is 
$ only a selection; we quote to your requirements. 

'ERCLIF, the six year old trade mark of the 
makers of the best coils, the people who never let 

t down; send for our free lists before you decide: 
de supplied anywhere.-Simmonds Bros., Shireland 

Smethwick. Tel.: Sinethwick 751. [8870 

"OF PROVED 
EFFICIENCY" 
MOVING-COIL 
LOUDSPEAKERS 

Permanent 

Magnet Models. 

Require no 

accumulator. 

£6 - 5 - 
WRITE FOR 
NEW LISTS 

Electro 
Magnet 
Models 

to suit Re-
quirements. 

£3-10-0 
and 

£4 - 7 - 
The Wireless Press and 
Public agree that com-
ponents manufactured by 

BAKER'S 
SELIIIIRST" 
RADIO 

GIVE THE BEST 
POSSIBLE RESULTS. 

SERVICE ImmedFiaretec veryADiveiri .  

QUALITY Acknowledged to be 
the best obtainable 

II you require advice, write to the Query 
Department 

BAKER'S " SELHURST " RADIO 
Office: 89, Selhurst Rd., S. Norwood, S.E.25. 
Works (always open) : 
42, Cherry Orchard Rd., E. Croydon Station. 

(20 minuted nou•atop from Victoria or London Bridge) 

Telephone: - CROYDON 16i8. 

All parts can be obtained on 
Deferred Terms from the London 
Radio Supply Co., 11, Oat Lane, 

Noble Street, E.C.2. 
INSIST ON GENUINE PARTS 
MADE BY BAKER'S ''SELHURST" 

RADIO. 

£43 Advertisements for " The Wireless World " are 

Coils, Transformers, Etc.—Contd. 
LIVERYMAN Coils, Four. Three, " W.W." Five, 15/-
124 each; or wound with D.O.C. wire instead of 
f.itz, 10/-.-Jennens. 
) H.F. Everyman, 3 with bases, 39/6; high wave, 

24/- 3.-Jennens. 
QELECTION Four, 2 with bases, 27/-; high wave, 

16/- pair.-Jennens. 
y 1TZ Wire (genuine), 27/42, 70 turns, 4/8,• tubes, 

Mikapac, 3in. x 31/sin. 1 /4, 3i u. x 4in. I /6, 7in. x 41n. 
2/...-Jennens. 
LIVERYMAN Coil Ebonite Bases, 1/6 each; screens, 
-1-1f 4/-; spacers, grooved, with screws, aerial or anode, 
1:-.-Jeunens Radio, 30, Chapel St., Birmingham. 

[0075 

DYNAMOS, ETC. 
eiRYPTO Dyname, 115 snits, 6 amps., perfect; 

£5/10.-Phillipà, 80, Elkington Rd., Burry Port, 
Carinarthenshire. [9446 

GRAMOPHONE PICK•UPS, ETC. 

rIRAMOPHONF; Motor, Garrard 12, new in April, 
perfect conesioo, 10in, turntable, fittings; 16/6; 

can deliver in London.-Ashman, 24, Stammer's Rd. 
Stevenage, fleets. [945E 

LOUD•SPEAK ERS. 
C_IOODMANS Can Give Prompt Delivery of Moving 
4/..X Coil Units; the lowest prices consistent with 
highest possible grade workmanship; Bat MC3 on re-
quest.-Goulimans, 27, Farringdon St., E.C.4. [0085 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied un 14 days' approval.-See advertise-
ment, page 11. [0144 

TF You are in London Call and See Goodm ana 
.4 Coil Drive and Reed Units before purchasing else. 
ahere.-Goodmans. 27, Farringdon St., E.C.4. [009C 

H ORNES WIRELESS, of 32, Gracechurch St., E.C., 
stock Baker's Selhurst radio moving coil speaker, 

because they give the best results; inspect the new 
£3/10 model now available, infinitely superior ti-
anything selling at the same price.-Hornes Wireless, 
32, Gracechureh St., E.C. [0141 

BAKER'S Selhurst Radio Moving Coil Speakers girt 
the best results because they are of proved eM 

ciency; supplied on 14 days' approval.-See advertise. 
inent, page 11. [014E 

A JR-CHROME Type Speaker Parts to build the 
speaker that has taken America by storm can 

Isc obtained from Components Production Co., Honley, 
lluddersfield. Send for list. [0130 

REED Movements.-Double acting reed movements 
specially designed to operate cone and other large 

diaphragms extremely sensitive on small input, yet 
capable of enormous volume with sufficient input; 
sill work up to a 31t, cone with ease; no rattle or 
,listortion; 27/6 each; fair allowance on Brown A 
earpieces, or Lissenolas and other units in part ex-
change; send stamp for illustrated lists of these and 
seamless cones.- Goodmans, 27, Farringdon St., E.C.4. 

[0066 

B Selhurst Radio Moving Coil Speakers give 
-La the best results because they are of proved effi-
ciency; supplied on 14 days' approval.-See advertise-
ment, page 11. [0147 

TTORNES WIRELESS, of 32. Gracechurch St., E.G., 
stock Baker's Selhurst radio moving coil speakers 

because they give the best results; inspect the new 
£3/10 model now available, infinitely soperior to 
anything selling at the same price.-Hornes Wireless, 
32, GracechUrch St., B.C. [0142 

COIL Drive Units Iront Stock, the usual hlre 
standard of workmanship associated with th( 

name of Goodmans, 27, Farringdon St., E.C.4. [0091 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.-See advertises 
went, page 11. [0101 

W OOD Horns for Every Gramophone Unit; wood 
horns fitted to goose necks, etc.; illustrated list. 

-Maddison, 1, Chapel St, Marylebone Rd. N.W.1. 
[8557 

TTORNES WIRELESS, of 32, Gracechurch St., 
.1.1. stock Baker's Selhurst radio moving roil speakers 
because they give the best results; inspeet the new 
£3,10 model now available, infinitely superior te 
anything selling at, the saute price.-Hornes Wireless, 
32, Gracechurch St., E.C. [0164 

BAKER'S Sellmrst Radio Moving Coil Speakers give 
tile best results because they are of proved effi-

ciency: supplied on 14 days' approval.-See advertise-
ment, page 11. [0102 

THE New Goodman Junior Reed Movement; 14/6; 
the finest unit, at anywhere near the price, for 

driving cone and other large disc type speakers; this 
unit should not be confused with converted earpieces 
or gramophone attachments' second only in efficiency 
and performance to our double acting reed movement; 
full description in our illustrated lists, free on re-
quest.-Goodman., 27, Farringdon St., E.C.4 10092 

only accepted from firms we believe to be thoroughly wliable. 
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Range, 
Selectivity, Volume, 

Purity. 
In all these qualities the"Lindley" 5-valve port-
able is far ahead of all others. Its efficient 
range on High Powered Stations such at 5XX, 
5GB, etc., is 400 miles, and on normal powered 
stations, 100 miles. It will receive several 
Continental stations at loudspeaker strength. 

All-in 30 Royalties 
Price Paid 

All components are British. The set is in a polished 
mshogany cabinet embodying an Amplios Cone 
Loudspeaker. Nickel-Plated ball-bearing Turntable 
and canvas slip-over cover supplied free. 

A few slsop-s3iled Portable Sets at 
Bargain Prices. Send for Lid W. 

Telephone: Holborn 3052. 

14 Great QueenStreet.Kingsway,LONDON,W.C.2 

RADIO 
7x 6, 1/3 

, 8x 6, 1/4 
10x 8, 2/1 
10x 9, 2/4 
12 x 10, 3/. 
14 x 12, 4/. 
14 x 7,- 2/7 
16 x 8, 3/2 
I 8x 7, 3/2 

Post Free, 
Money Back 
G tee. 
Meager Test 
Infinity. BRITISH di BEST. 

PANELS 
9x 6, 1/7 

II x 8, 2/3 
12 x 8, 2/6 
12 x 9,2/10 
14 X 10, 3/5 
16 x 9, 3/5 
21 x 7, 317 
24X 7, 41. 
*in. thick 

Thoroughly 
Recommended 
for the Cossor 

"Melody Maker" 
(zr X r Panel 3/7). 

Pond. na to any size. CaO. lerUe or 'phone ClerkenieeU 
78531or g1dOialiOn. aamplet and prim, ;wafted to Trade. 

CroxsOnia Co., (DeS.W.) 10,8outh fit., M 13, E.C.2. 
Aoente :—John Henry Smith, 139, Anlaby Rd., Roll. 4 R. 
Helm 82, Chamberlin Rd., Norwich. A. Stredwiek A Co., 27, 
The Mkt., Chatham. Boynton , Ltd.. 34, Bradford 81.,Bliam 

.0%.0%."...seeievs.0%."...0•VseiveNe.Wieviels./W. 

Soldering up - to - date with the 
"CHEMICO " Solidified Soldering Stick 
Nothing is so simple to use, yet efficient. 
With this preparation you are safe from 
dangerous fumes Your clothes, carpets 
and tables safe from grease or splut-
tering solder. If unable Prices: 
Lo obtain locally, write 
direct for a tube. 3d. 341., 6d. 
post free & 

The County Chemical Co. Ltd., 
CHEMICO Works, BIRMINGHAM. 
sieswevaievieeweWs."..eeessMesse".....0%.0%"~si 

M -6174111)01terCLE 
Ivory 

'.; bursilay 

3d. 

Loud .speakers.— Contd. 
A IR-CHROME Type Loud Speaker Parts, as de-
ti. scribed in the June 6th issue of this paper, can 
be obtained from Components Production Co., Henley, 
Huddersfield. Bend for list [0129 

"ple AKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
nient, page 11. [0103 

J' ORNES WIRELESS, of 32, Gracechurch St., E.C., stock Baker's delhurst radio moving coil speakers 
because they give the best results; inspect the new 
£3/10 model now available, infinitely superior to 
anything selling at the same price.—Hornes Wireless, 
32, Gracechurch St., E.C. [0166 

A IR-CHROME Type Loud Speakers Give Wonderful 
Results, and, with the assistance of a screw-

driver and hammer, can be easily built from parts 
supplied by Components Production Co., Henley, lied. 
dersfield. Send for list. [0151 

MOVING Coil Loud Speaker Parts of Quality are 
made and fully guaranteed by Components Pro. 

duction Co., Henley, Huddersfield. Send for lists. 
10149 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days approval.—See advertise-
ment, pago 11. [0104 

TORNES WIRELESS, of 32. Gracechurch St., E.C.. 
A. .a. stock Baker's Selhurst radio moving coil speakers 
because they give the best results; inspect the new 
£3/10 model now available, inguitely superior to 
anything selling at the same price.—Hornes Wireless, 
32, Gracechurch St., E.C. [0174 

PRECISION Moving Coil Parts, complete assembly 
for 2. 4 or 6 volt; £3110, superb finish; can 

be completed in 30 minutes; parts for Haynes design 
from stock at reasonable prices; ask for details.— 
Langrick Bros., 76. Victoria Grove, East End Park, 
Leeds. [9406 

BAKER'S Selhurst Radio Moving Coil Speakers gire 
-A-P the beat results because they are of proved effi-
ciency; supplied on 14 days' approval.--dee advertise-
ment, page 15. [0105 

EPOCH MOVING COIL PARTS are now obtainable 
J-4 from stock; no more waiting. 

procit MOVING COIL PARTS are Guaranteed 
- without exception to be the finest meelianically 
and the most efficient electrically. 

"Li PUCE MOVING COIL PARTS are Guaranteed 
- to Cive the Finest Performance yet possible on 
any speaker. 

VPOCII MOVING COIL PARTS are Instruments of 
£ 4 Precision; every part interchangeable. , 

1;‘ POCH MOVING COIL PARTS aie the Most 
1-4 Beautifully Finished. 

"V POCH MOVING COIL PARTS are Made to a 
Reputation, not to a price. 

1.,POCII MOVING COIL PARTS are Sold only on 
1-4 Approval; buyer is sole judge. 

lit POCH MOVING COIL PARTS.- Money refunded 
-Li within 10 days il purchaser is not highly d, 
lighted. 
UPOCII MOVING COIL PARTS.—Examine ever 

Make, but compare with au Eporli before pail. 
ing with money. 
.1.¡ POCH MOVING COIL PARTS.—Windings for 

every requirement, but one model only- the best. 

VPOCII MOVING COIL PARTS.—One price only—a 
.U4 reasonable price; £3/10; accumulator type. 

EPOCH MOVING COIL PARTS. (Inc of numerous 
unsolicited testimonials. From a well known 

dealer: lie moving coil speaker purehased yesterday 
fer demonstration purposes. In my opinion there is 
not another speaker yet on the market that will 
touch this for volume and clarity; it meets nay re-
quirements for an ideal speaker. I have had scores 
of different makes and your claims are fully justified. 

TePOCI1 MOVING COIL.—Rave you seen the wonder-
1-it fill Epoch Moving Coil? Made for Epoch and 
every other make of speaker; all resistances; 5/- and 
4/-. 
"LIPOCII MOVING COIL—Try an Epoch Moving Coil 

in your existing speaker; you will be astonished 
at the Improvements. 

17 POCH ELECTRICAL SOCIETY. Ltd., 53, Grace-
church St., E.C.3. Royal 8570. [9480 

BAKER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days' approval.—See advertise-
ment, page 11. [0106 

HAINES Design.—Magnet pot casting, 10/-; 
machined, 17/6; spiders (aluminium), 7/6; brasa 

bobbins, 5/.; plywood rings 2/•; moving coils, 6/6; 
2/-; complete moving coil unit attached to ring 

cone and diaphragm. 18/6; 220 volt magnet coils, 
27/6; 6 volt ditto 16/9. ex stock; boring, turning, 
screw-cutting, castings to patterns or sketeb.—W. 
Bygrave and Bons. Inventors, Model Makers Engineers 
and Electricians, Constitution Hill, Birmingham. 
Central 3760. Established 1896. (9407 

e 
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TUNING 
COILS 
and METHODS 

of TUNING. 

By fr. 72111IES 

AVERY useful manual 
giving the maximum 

of information on the sub-
ject. Following a simple 
explanation of the princi-
ples of wireless, the author 
discusses the many methods 
of tuning circuits, with 
explanations of spade, 
condenser and variometer 
tuning. Other chapters 
treat in detail of the choice, 
construction and design of 
coils, and give particulars 
as to size of coil required, 
the best shape, size of 
wire, type of insulation, 
and special uses of the 
various coils. 

W.W. ya 

Price 2'6 net. 
By Post 2/10. 

From leading booksellers or 
direct from the Publishers: 

ILIFFE Is SONS LIMITED 
Dorset House, Tudor street, 

LON DO N, 

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



THE WIRELESS WORLD ADVERTISEMEN S. 3 
Loud-speakers,--Contd. 

• H ORNES WIRIELESS,-of Gracechurch St., E.C.. 
stock Halter's Selhurst radio moving coil speakers 

because they give the best- results; inspect the new 
£3/10 model now available, infinitely superior to 
anything selling at the same price.—Hornes Wireless, 
32, Gracechurch St, E.C." [0175 

BARER'S Se'burst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

ciency; supplied on 14 days approval.—See advertise-
ment, page 11. [0107 

leirOVING Coil Loud-speaker—We manufacture the 
.0.1- complete aesenffily for the Haynes Moving Coil 
speaker, including high or low resistance moving coil, 
mounted on Bristol board cone, together with ply-
wood rings end cradle, for 6 volts 1 amp.. £4/5; 6 
volts Vs amp.. E4/10; for 200-250-volt mains, £4115; 
can be assembled in' a few minutes, cud will give 
large volume on one L.F. stage; call and hear one.— 
Scientific Development Co.. 51, Fishergate, Preston. 

1364. [0120 

TTORTEXION Altering Coil Speaker Parts, any volt 
V age, pots supplied, wound or unwound, guaran 
teed.—Kirby (Wimbledon). Ltd.. 72. Merton Rd., 
Wimbledon. 8.W Tel.: Wimbledon 2814. [8986 

BARER'S Selhurst Radio Moving Coil Speakers give 
the best results because they are of proved effi-

:leery; supplied on 14 days' approval.--See advertise-
ment, page 11. [0108 

H ORNE:4 WIRELESS, of 32, Gracechurch St., B.C., 
stock Baker's Selhurat radio moving coil speakers 

ncause they give the best results; inspect the new 
03/10 model now available, infinitely superior to 
tnything selling at the same price.- -Mornes Wireless, 
12, Gracechurch St., E.C. [0176 

1V,ESTERN ELECTRIC Rune, new. unpacked; £5; 
TT quantity 'high grade components, cheap.—Box 
'401, c/o The Wireless World. [9481 

BAKERS Selhurst Radio Moving Coil Speakers give the best results because they are of proved effi-
ienry; supplied on 14 days' approval—See advertise. 
sent, page 11. [0110 

riORNES WIRELESS, of 32, Gracechurch St., KC_ 
LT- stock Baker's Selhurst radio moving coil speakers 
ecause they give the best results; inspect the new 
3/10 model now available, infinitely superior to 
nything selling at the same price.—Hornes Wireless, 
2, Gracechurch SL, B.C. [0177 

"IVERYMAN Simfix Moving Coil is non warping, -4 -4 easy to fix, has no points to stick, any resistance. 
/6; 6-volt field windings front .25 amp.—Appleby's, 
dow. 

ilVERYMAN Simile Moving Coil Speakers, the most 
-4 efficient. and cheapest on the market, from 
2/18/6 for 6-volt and £3/7/6 mains; magnet pot 
id lid machined, 16/6; aluminium frame machined, 
1/6; write for lists.—Appleby's, Electrical and Radio 
agincers, Nursery Rd., idockley, Birmingham. [9477 

1AKEWS Selhurst Radio Moving Coil Speakers give 
• the best results because they are of proved effi-
sncy; supplied on 14 days' approval.—ce advertise-
cot, page 11. [0111 

ildAPHONE King Components for Coil Driven 
• Loud Speakers; highest efficiency, easiest to as-
nble.—Particulars, Amalgamated Manufacturers, 94, 
don Rd., Birmingham. [9470 

TORNES WIRELESS, of 32. Gracechnrch St., E.C., 
1 stock Baker's fielhurst radio moving coil speakers 
cause they give the best results; inspect the new 
;/10 model now available, infinitely superior to 
ything selling at the same price.—Hones Wireless, 
, Gracechurch St., B.C. [0178 

FAKER'S Selhurst Radio Moving Coil Speakers give 
▪ the best results because they are of proved effi-
,ncy; sepplied on 14 days' approval.—See advertise-
ust, page IL • [0136 

UPERLATIVE—Nothing Less! (—Performance is 
the true test of perfection, a Webson loud 

taker gives perfect performance. 

UPERIORITY.-36 years of specialised experience 
in the manufacture of high grade instruments 

nd behind the engineers who designed, developed, 
produced Webson moving coil loud speaker parts. 

'JERSON Parts are Manufactured Only by Star 
I Engineering, the first firm to manufacture rims,-
coil loud speaker parts for the home constructor; 
only Webson parts and avoid disappointment. 

PAR ENGINEERING. Didsbury, Manchester.— 
'Phone: Didsbury 1785. Send for lists. [9457 

AKER'S Selhurst Radio Moving Coil Speakers give 
' the best results because they are of proved effi. 
icy; supplied on 14 days' approval—See advertise. 
at, page 11. [0140 

rORNES WIRELESS, of 32. Gracechurch St., E.C., 
stock Baker's Selhurst radio moving coil speakers 

arise they give the best results; inspect the new 
'10 model now available, infinitely superior to 
thing selling at the same price. —Hornes Wireless, 
Gracechurch St., B.C. [0179 
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TAKE YOUR H.T. CURRENT 

FROM THE MAINS 

• q• 

H.T. BATTERY ELIMINATORS 

AWAY! remember that Radielle H.T. Units are manufactured 
by a firm epecialising in this one branch of the wireless 
industry. Don't be put off wills " eomething taut as good. 4, 

Insist on Radielle for complete satisfaction. The instruments designed 
for use with Moving Coil Loud Speakers are undoubtedly the most 
advanced and efficient H.T. Units ever made for high voltage outputs. 
FOR A.C. MAINS: 
MODEL R.E. is in a class of its own.... This snit has a high output, 
300 volts at 85 m.a. and is the floest instrument ever designed for use 
with nets operating a Moving Coil Loud Speaker. Price 513-15-0, plug 
1118 Royalty, 
MODEL G.E. SO ffiVe? 200 volts on 80 milliampere load. First class re-
sults with Moving Coil Speaker Set. Price 311-17-6 plus 12,0 Royalty. 

FOR D.C. MAINS: 
Model D.C.100 gives an output only10"„less than the make voltetteeven 
Under load of 100 milliamperes. Escellent for ass with a Moving Coil 

Loud Speaker Set. Price 
£9 10s. complete. 
Leas powerful unite from 

ea 159s. 

‘'re a /or ceenpleb, ealalogue 
free to 

THE RADIELLE 
COMPANY, 

LTD., 

18a, 
Bayer-

enchain, 
Chalk 
Farm, 

LONDON 
E.W.S. 
'Phone : 
Ramp-

stead 
1934 

ww— 

EPOCH 
MOVING COIL PARTS 

WHY has the Epoch so quickly taken first 
rank in the speaker market ? 
WHY glowing testimonials by every post? 
WHY do all who have seen and heard them 
agree that i/ they were priced at double or even 
treble the figure they would still represent the 
best buy in the market ? Why? 
BECAUSE they are unmatched for 
quality, efficiency, reliability, accuracy, tune 
and finish, and the price Is only 

1E3-10-0 
ALMOST COMPLETELY ASSEMBLED 

(Final assembly if a simple hall an hour's job' 
Send for literature explaining points of superiority 

over all other maltes. 

— FROM ALL DEALERS AND FROM _ 
EPOCH ELECTRICAL SOCIETY LTD., 
53, Gracechurch St., London, E.C.3. 

World " are only 

• VALVES. " 

p. R. British Valves, 1929 type, 3/8 rich; Power, 
7/6; every valve fully equal to any md guaran-

teed as to performance and 111e, in 2-. 4- and 6-volt 
H.F. Re, Det. L.F. and Power.—P.R. Valves, St. 
Paul's Buildings, Paternoster Sq., London, E.C. [9318 

A .P. Four Electrode Valves 

ARE Used by " The Wireless World" because they 
offer definite advantages, sus-h as a power ampli-

fier for concert hall work, which only requires 60 
volts H.T. 

P. Four Electrode Valves 

REQUIRE Half the H.T. Needed for Three Electrode 
Valves; the money saved in one year on three 

MT. batteries pays for an A.P. valve. 
A .P. Four Electrode Valves 

A RE a Very Comprehensive Range, and include a 
.‘3.. type for every position; they can be used in 
conjunction with existing three electrode valves; 
they do not necessitate alteration to set wiring or 
require special batteries. 
A .P. Four Electrode Valves 

TNCLUDE the Unique Triple Purpose A.P. 42 
Screen Grid, with its amplification of 110 for 

non-neutralised amplification, improved anode 
bend detection (see its exceptionally sharp charac-
teristic) and super R.C. L.P. amplification. 
rrlIE A.P. Screen Grid is a Superb Valve for both 

Reinartz and Hartley Circuits; it is as good 
as two valve., and admirably makes up for the 
absent H.F. stage; the valve has the advantage of 

standard 4-pin base. 
T HREE Days' Approval. 
W E are so Sure of A.P. Valves that we will send 

you the type required on 3 clear days' approval 
against cash order, and will accept risk in transit. 
W RITE To-day for Full Data and X-ray Photo-

graphs 01 the A.P. Family. 
A NELOY PRODUCTS, 36. Hindmans Rd., E. 

-Z1. Dulwich, London, S.E.22. 'Phone: New Cron 
4074. [943€ 

COMPONENTS ETC., FOR SALE. 

BELLING-LEE Panel Fittings are designed to give 
an expert finish to any honte-constructed set; 

catalogue post free.—Belliug and Lee, Ltd., Queensway 
Works, Ponders End, Middlesex. [0018 

EIVER,Y21AN Four Coils, complete with base; aerial, 
15/-; transformers, 15/-; 28/. set.—Below. 

011.F. Everyman Four Coils: B.B.C., set of three, 
ed 36/9; 5XX, set of three, 24/-; Bet of three 
bases, 3/9; copper screening boxes, highly polished 

e0SSOR Melody Maker Coils. 7/6 each; all above ex. 
stock.—Obtainabla all dealers or Stone Menefee-

turing Co., 108-9, Great Sail ron Hill, London, E.C.1. 
[0068 

A SK Your Dealer for Gothic Anti-mierophonic Valve 
£1. Holders; unequalled at 1/3 each.—If unobtainable, 
irrite Duthie Electrical Supplies, Ltd., 5-9, Severn 

St., Birmingham. URNDEPT New Goods (deleted from Bcatalog1t8m741t; 

Micrometer crystal detectors, 1/6; hot wire 
ammeters, 0-1.5 amps., 8/11; super vernier dials, 
ratio 7 to 1, 4/ 11; geared 2-way and 3-way coil 
holders, 4/11; Burndept telephone transformers, 5/11: 
Burndept rheostats, 1.4 ohms., for 1 to 3 valves, 1/3; 
low loss .0002 anode condensers, 2/11 each; dual ditto. 
4/11; concert coils (set of four), 5/6; eon wave 
coils (set of four). 5/6; separate' coils: 8.1, 9d.; 8.2, 
1/-•' 8.3, 1/6; sizes 300, 400, 500, 2/6; pottage paid 
on 5/- orders.—Redwell. 14, Railway Approach, Lon-
don Bridge. [0208 

STORRY Bargains.—Blue spot cone units, 21/-. 
usually 25/-; R.I. neutrodyne condensers, 1/9; 

Ericsson 6 ohm rheostats, 1/3; Ericsson .001 variable 
condensers. 2/3; Listen 25 coils, 1/3 each; polar 3-coil 
holders, 2/6; 2-volt dull emitter valves, 2/11; all pest 
paid and guaranteed.--Storrys'. Ltd., 143-5, Eastbank 
St., Southport. (9 360 

RADIO MANUFACTURERS Specla316ispe 
.11.3- in the supply of components required for wirelese 
World circuits. 

B UILD, overhaul, or repair any circuit published  in" Wireless Wqyld" and guarantee results. 

RADIO Sets, eliminators, moving coil loud-speakers, 
cabinets and accessories; overseas orders promptly 

despatched. 
MATLOCK RADIO MANUFACTURERS, Matiook 
-43-1. House, Woodberry Grove, Finehley, N.12. 'Plume: 
Fincliley 2837. [9415 

IGRT Paxolin Formers for CO,SOT Melody Maker 
Coils, sufficient D.S.C. wire for winding, also 

home made winder; 30/-, or nearest offee—Manning. 
Treloar Terrace, Launceston. [9449 

FULLER Sparta Loud Speaker, double control in 
base, nearly new, cost £7, bargain, £2/10; Mar-

coniphone V2 2-valve receiver, complete with spare 
range blocks and valves. perfect order, £2.—Kniglats, 
Harleston, Norfolk. [9428 

accepted from firms we believe to be thoroughly reliable. 
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BERCLIF 
ANODE FEED RESISTANCES 

Anode feed resistance is rapidly becoming popular 
as a means of eliminating feed-back, incipient LP. 
oscillation and distortion. Articles describing the 
method audits application in detail have appeared 
recently (notably April 25th, toe) in The Wireless 
World, end no doubt readers are familiar with these. 

The BERCLIF RES/STANCE WANDER PLUG 
provides the quickest and simplest means of intro-
ducing the necessary resistance in sets already 
constructed ancl wherein the accompanying 
bridging condenser is a part of the circuit. 

No alteration to the set isrequired, the BERCLIF 
RESISTANCE is simply used as a wander plug in 
the positive lead from. the H. T. battery to the 
plate of the valve. 

20,000 ohms. . Price 5/6 
(Other valves lo order) 

From dealers or post free 

SIMMONDS BROS., 
Shireland Road, SMETHWICK, Staffs. 

ANODE SUPPLY 
FILAMENT SUPPLY 

ROTARY-TRANSFORMERS  
Input 12 to 250 v. D.C. 
Output to 1,000v. 100 w. 

MOTOR-GENERATORS  
Input A.C. or D.C. 
Output to I70w. H.T., or 

80 w. H.T. & 80 w. L.T. 

Efficient. Silent. Ripple-free. 

M-L MAGNETO SYND. Ltd., 
Radio Dept., COVENTRY. 

('Phone: 5001.) 

Components, Etc., for Sale.—Contd. 
▪ F. Transformers, Liasen Ti. BI Igranic, 7/6 each; 
-I—à 2 Liasen H.F. chokes, 5/.; Listen 80,000w. wire 
wound anode resistance, St.; Reid° 6v. 605. C.Z.6 
accumulator, 30/-; Ediswan H.T. accumulators, 72v., 
60v., 40v., £4; Amplion speaker. 15/-; consider offers. 
Hardwick, Providence Cottage, Misterton, Somer. 

[ let. 9450 

VXPERIMENTER'S Surplus.—Pair Ferranti push-
-S-4 pull transformers. A.F.5C, 0.1'.3C. £1 teem: 
also A.F.3, 15f-; all practically new and perfect.-
Orr, 55, Grove Rd.. Holloway, London. N.7. [9448 

.B. Battery Clips.—Bulgin again for any fitment 
`.--A that is neat and practical; clips to take all 
sizes and shapes of batteries, used for grid biasing 
purpose:, don't be behind the times! Make your set a 
neat, workmanlike job by fitting it out with Bulgin 
gadgets; there are over 250 of them in our free 
catalogue; you will be delighted at their ingenuity, 
and you will want some for your set; send Sor your copy 
without fail.—A. F. Brtlgin and Co., 9-11, Cursitor 
St.. Chancery Lane, E.C.4. 'Phone: Holborn (29047325. 

T IBERTY Supersonic Kit, long and broadcast wave 
IA oscillators, blue print of 8-valve get; £215, 
£5.—Lloyd, Plawhatch. Sharpthorne, East Grinetea 
Sussex. [9431 

LENVCOR Split Primary Binocular Transformer, 250- 
550 metres, and base, 12/6; Lewcog No. 60 and 

No. 75 C.T. coils, 3/6 each; 2 Cosmos S.P.18 B.. 
7 /- each; Cosmos S.P.18 RR.. 8/6; Marconi ILL. 
210, 7/.; 2 Ormond .0005 S.L.F. condensers. 4/3 each: 
Ormond Midget, 2/9; J.H. neutralising, 2/6 ; 4 
Whiteline valve holders, 1/6 each; Liasen IL?. choke, 
3/6; Igranic H.F. choke, 3/9; Limn baseboard poten-
tiometer, 1 /-; T.C.C. 2 mfd., 2/6; Formodenser, 
.00003,00025 mid., 119; All new; Liasen transformer. 
L4.. ., i_de  y Haywood, 84, Roy Crescent, Ar(s9n41.31. 

.1) ADIO House, Huddersfield, Issues the Reliability 
-Lb Wireless Guide.—Write to J. H. Taylor and Co., 
Radio House, Macaulay St., Huddersfield, for (c0oi2i0 y5, 
sent post free 

ROWER Transformers, with large cerise and low 
resistance; 30 m / A 180v. D.C. output, from 

100-250r. A.C. mains, 20/-; 50 m/A 250v. D.C. out-
put, ditto, 25/-; diagrams free; 1.3 amp. 6v., for 
trickle chargers, £2; 3 amp. ditto, £3. 
eillOKES, for smoothing and output, large -ores, 

low resistance, 30 henries, 17/6; ditto, double 
ound, 20/-; output chokes for push pull. 25/-.— 

Mannering Electric Co., 1, The Grove, Golders Green. 
N.W.11. [9476 

ONF. Pair All Wave Four H.F. Transformers and 
Base, £1; 1 pair Lewcos S.P. H.F. transformers 

and base, 12/-; .0005 Brandes 8.M. B. L.P. condenser, 
7/6; 11.T. accumulator, 90v., fully charged, and in 
perfect order, 25/-; 140v. ditto, 35/-• 126v. ditto. 
30/-; Loewe 2H.F. valve, 20/-; 3N.F ditto, 25/-; 
A.O. H.T. eliminator. 150v. 50 m/A, with valve, 
£4/10; Beco small speaker. 15/.; portable cabinet, 
30/-•' 2- and 3-way coil holders, plug.in coils, valves, 
at half price; all perfect, no junk; call after 7.30 
p.m.-2, Oaklands Av., London Rd., Thornton Heath. 

TGRANIC Pick-up, 20/.. as new: R.I transformer, 
10/-: potentiometer, 400 ohms, 2/6; 3 Mo. 

Mirlmel condensers, .01 infd.. 7,3 ena; 3-wav lever 
Utility switch, 3/-.—Kyffln, Walden Rd., Hornchurch. 

[9 

-2 Milliammeter, Weston 301, £1: 3-.25 lint wire e eammeter, 5/-; 0-1.5 ditto, 5/-; 946 ishm thermo-

couple, 7 ni/A, A.C., gives 15m.u., 151-; microphone 
(breast-plate), 5/-• microphone transformer. 5/-• 
Cleartron slow motion dial, 3/6; pick-up, Edison Bell, 
5/-; Cosmos 2v., green spot 5/, blue spot 5/-: 
D.E.P. 215, 7/6; 1-20h.p. D.C. motor.—Chapple. 28. 
IMke's Av., Mitsw.11 Bill. [9455 

XPERIMENTERS Surplus, all first class condi-
tion, components by Igranic. Pilot, Sterling, 

Sullivan. relays by S. G. Brown and Weston, selenium 
cell by Priorsells, Mark Ills tuner; stamp particulars. 
—BM,P1IX6, London, W.C.1. [9467 

MISCELLANEOUS. 

E ASY 
Payments.—We supply, by easy payments, 

components, accessories and sets, any make; 102 
down, balance spread over 10 months.—Send list of 
requirements to ',melon Radio Supply Co., 11, Oat 
Lane, London, E.C.2. roosT 

XPERIM4NTAL Work of all kinds; television 
▪ parta made; repairs.—John Salter, member 
R.S.G.B. (Established 18961, 13, Featherstone Build-
ings, Holborn. W.C. [9304 

ENCINEERS.—Do you realise that the A.11.1.- 
Mech.E., A.M.I.E.E., or A.M.I.A.E., etc., is a 

certain passport to a well paid post t We can quickly 
prepare you for these examinations in your own home. 
In our free 70 page book Prof. A. M. Low tells of 
the opportunities you are missing; this book gives 
details of 40 Eng. exams, and courses. We guarantee 
No Pass—No Fee.- Write now, state subject or exam., 
British Institute of Engineering Technology, 87, 
Shakespeare House, Leicester Sq., London. [9312 

(flame proteeted 
Choke, upright 

tég, 
Why Wait for Olympia? 

c D m 
FIXED 

cONDESSERL 

a err 
Fixed mina Con-
densers. Individually 
tested. 60.000 users 
bave assured satiefac-
Mo. 
'00005 to .002.... 118 
.0026 to .006 .... 
'0005 and erid 
Leak  21. 

C. D. MELHUISH (Dee) 

Two components will be included in 
aU sets—the Screened Grid Valve and 
the "Clip In" Chokes—thus im-
proving range and embracing short 
wave reception. 
eDm Chokes are months ahead. We 
know this tact an-I we want you to 
know It as well, as It Is your best 
investment to improve reception on 
your set. 
Universal from 16 to 2.000 metres 
gives highest Pelt Inductance and 
lowest Psi/ Capacity. and t. specially 
recommended for those who contem-
plate a second stage H.F. 

c D m 
'THE UNIVERSALCHOKE' 

8, GREAT SUTTON STREET, 
GOSWELL ROAD, E.C.I. 

5 

Vole 

"Use ETON and avoid eaten CELLS." 
Eton Primary H.T. Battery. Pl. Porous Pot 
Cells. SI and S2 Sae Cells. All complete. 

1.cell 12-cell 
PI 61d. .. 33 .. 59 •. 
S1 6d. .. 3/- .. 53 : 12 - 
S2 4id •. 26 3110 9,1 

Send lid, stamp for booklet giving full 
particulars to :-

9 THE ETON GLASS BATTERY CO. 
46 St. Mary's Road, LEYTON, E.10. 

3,000 SOLD 
EVERY MONTH 
THE SUPER 

POWER WAVE 
COLLECTOR 

PRICE 

Post 
Free. 

'6 sa. 

ow t hat tht 
king days art 

Fere 111,401 
'8UP1S8ANTENNE' 

you get borne. 
It i Me outstanding 

newly invented Waco 
c °Hector which replace, 

the old and inefficient aerial. 
Ail continental stations will 

now log In /Manly on 3-valve eets. 
You can ob.. bang "Puperantenne" 

anywhere Indoors and It is guaranteed 
non-osIdable. Over 00,000 were sold 

et France last rear' 

order float your dealer or direct from 

jillUL RIMY 
317. HIGH HOLHORA, LONDON.W.C.I )) Gonero. terms fo 'rode, 

ilUPERANTENII 
B.T.11-1. B11 VALVE 

from stock 22,6 ,uclt. 
FOR YOUR MOVING COIL SPEAKERS. 
6 volt. '5 amp., H.T. volts 100, amp. factor 35. 
Anode A.C. Res. 2,500 ohms, Mat, A.C. Con. 4400. 

Pen I or rall for oar 
'Pete ahont, M,,seum o.:4t. 1 

era 
catalogue 
asdioand 
EleotrteaL 

Den., W 54. GRAET0N ST. TOTTENHAM COURT ROAD. W 

" The Wireless World," when writing to adverusers, will ensure prompt attention. 14e, 
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Miscellaneous.—Contd. 

T.EXANDER BLACK, the wireless doctor, will be 
21 away from London until August let; all letters 
will be forwarded; Mr. Black trusts that his clients 
will not be inconvenienced.-2a, Woodville Grove, 
N.16. Sloane 5105 and Clissold 3887. [7891 

QCOTT SESSIONS and Co., Great Britain's Radio 
is, Doctors (approved by R.S.G.B., W.L.).-Expreas 
repairs to sets and apparatus of every 'description, 
Everyman Four, screen valve, Solodyne 1928. moving 
[mil amplifiers, superhetrodyne, and all latest sets 
made exact to customers' specification, any required 
earts supplied; we have satisfied customers from John-
s'-Groat'a to Land's End; may we include you on our 
:llentele? Send your old set for modernising; expert 
mgineers rient to any part. London and environs by 
tppointment.-'Phone; Mountview 8424. Ilalliwick 
Parade, Muswell Hill, London, N.10. [9443 

si -STROKE Water-cooled Petrol Engine, 3h.p., with 
magneto, carburetter, tanks. etc.. running order; 

e4/10.-Phillips, 80, Elkington Rd., Burry Port, Car-
narthenshire. [9445 

BINKS Motor Cycle Carburetter, new; plate 
pocket camera; sell, exchange, wireleas pmts.-55. 

"..ondon Rd.. Newcastle-under-Lyme. [9469 

PATENT AGENTS. 

DATENTS and•Trade Marks. British and foreign.-
1- Gee and Co. (II. T. P. Gee, Member R.S.O.B. 
ad A.hf.l.R.E.), 51-52, Chancery Lane, London, W.C.2. 
Phone: Holborn 1525 10001 

ZINC'S PATENT AGENCY, Ltd. (B. T. King, 
-1. Registered Patent Agent, G.B. U.S., and Can. 
.Free advice handbook and consultations; 40 years' 
iferences.-146a, Queen Victoria St., London, E.C.4. 

[0002 

REPAIRS. 

rWELVE Months' Guarantee Accompanies All Our 
I. Repairs; any make uf C.F. transformer, head 
sones, or loudspeaker repaired and despatched within 
I hours; 4/-, lost free; don't discard if burnt out; 
rms to trade.-Transformer Repair Co. (Dept. W.), 
.4, High St., Colliers Wood. 8 W.19. [0011 

MANSFORMERS, all types repaired, tested and 
• returner); post free 4/-.-G. Tucker, 43, Victoria 
L. Blandford. Dorset. [9026 

EPAIRS returned Post Free, and to ensure »Us-
es faction send remittance after approval of same.-
eds Wireless Repair Service. 
OUD Speakers, headphones, rewound to any re-

sistance and remagnetised, 3,-; transformers ro-
und, 4/-; sets constructed and overhauled, work 
aranteed.-Leeds Wireless Repair Service, 5, Boston 
ice, Green Rd.. Leeds. [9346 

OUD SPEAKERS, headphones, guaranteed repairs; 
any make or type rewound, remagnetised, and ad-

ted by experts, best materials only used; post free, 
•.-Howell, 42, lootheringham Rd., Enfield, Middle. 

[9459 

WANTED. 

TANTEL, L.S.5A valve, speaker cone unit, gramo-
phone motor and pick-up, Panatrope preferred. 

ewsome, 12. Wolves Lane, Palmers Green. N.13. 
[9426 

'ANTED, hand generator, about 400 volts, 30 
milliamps., goon e, edition: eheap.-Houghton. 

3, Lily Lane, Platt Bridge, Wigan. [9453 

ORTABLE Receiving Set, must be in perfect 
condition.-Full details to Bali BB6B, London. 

[9452 

EXCHANGE. 

ART Exchange, best offers; anything reasonable 
entertained—G. A. Ryan, 182, Kennington Ittl. 

.11. [9155 

VALVE Power Amplifier for 220v. A.C. Mains, 
complete best components and valves. Lang end 

ire loud-speaker, £12/10 the lot; Elliott therm° 
teter. to I amp., perfect, £3; or exchange either 
microscope or scientific instruments.-Dee Pees, 22, 
ton St.. W.I. 'Phone: 1106 Regent. [9432 

{CHANGE Kodak No. 1 Special, Compur shutter, 
5 speeds, 116.3 anastigmat lens, condition as new, 

niete in leather case, for wireless components.-
re to Quayle, Chemist, Iloylake, Ches. [9425 

(CHANGE Reflex Camera, complete, f/4.5, 1928. 
latest model, value £17, for Everyman Jour or 
valve portable; genuine.-38. Rickergate, Carlisle. 

[9471 
ALTO EXCHANGES Co., specialists in part ex-
change. You are requiring new goods-; you 
• a quantity ol nsed goods for disposal. We will 
e you a lair allowance on your used components. 
ember, we must see your material before quoting, 
'ark it up and send it along, with a list of new 
irements; we will do our best to satisfy you.-
jo Exchanges Co., 29, Harlow Rd., W.2. [9482 

SITUATIONS VACANT. 

PLIED Physics Laboratory Assistant Wanted, 
must ha ve fleet class experienoe.-Box 189, 
Knights, 55, Chancery Lane, W.C.2. [0223 

Testing Your Valves adds 
Power &Range to your Set. 

The DIX.ONEMETER 
Is the only meter that will show 

all tests on one dial. 

THE DIX-ONEMETER. The 50 
Range " Rolls-Royce " of Radio. 
An instrument of exact precision 
reading, 40 micro-amp. to 20 amps.. 
2 milli-volts to 2,000 volts. Measures 
Crystal Signals or Resistances from 
50 ohms to 50 megohms. Ohms per 
volt variable at will from 500 to 2.500. 

55/, Multipliers, each, 66. 

. THE PERFECT ELIMINIMETER 
IS THE DIX-ONEMETER, the 
most accurate Unit Tester. 

INSTRUMENTS. Use Electradix. Our range is the 
fi nest in London. M ulti-Range Testers. A.C. and D.C. 
Resistance Capacity and Inductance Bridges. Micro-
ammeters and all Panel Meters at rock-bottom prices. 
Sixes up to 8in. dials. 

Moving Coil Milliammeters from IS!, 

SWITCHGEAR. Control Panels. Resistance Units, 
Charging Boards, Auto. Cut-outs and Battery Switches. 
Fuses open and enclosed. All porcelain mains unit 
Fuses. 3d. 

SWITCHBOARD. Standard models, or to your own 
design. Send us your enquiries. 

DYNAMOS. Low-tension Charging, High-tension Trans-
mitting. R.K. Anode Converters. Motors. A.C. and 
D.C., small and large, all in stock at bargain prices. 
Send us your enquiries. 

CHARGERS. A.C. to D.C. for High or Low Tension. 
or bot),, all sizes and capacities at half price. 

ACCUMULATORS. If you are tired of your Dry 
Battery being always dry, try an H T. Accumulator. 
Two sizes, 60-v. or 90-v. Monobloc, new, with full 
instructions. 4d. per volt. Bargain. 

DIX.ONEMETERS are, however, the best Bargain ever 
offered to Radio users. £10 worth of precision. Multi-
range, Mirror scale, Jewelled Knife-edge Instrument 
for 55,-. 

ELEC TR ADIX, 
218, Upper Thames Street, London, E.C.4. 

Telephone City 0191. 

amp! ,dwifie,...mrawile 
Ran NAIL / 
ANELS 

Super Bakelite Board 

PRICES 
o Nat. Col. 

7x14 4/4 5/3 
7x18 8/4 6/4 
7x21 6/3 7/6 
8x12 4/2 5/-
8x20 6/8 8/3 
8x26 8/8 11/-
8x3010,612/2 

3/16' Thick. 

UNBREAKABLE 
UN FADEABLE 

Made in . he following 
colours - natural brown. 
black walnut and mahoc. 
soy. Natural brown d. 
per st. in. Other surfaces 
fL Per sg. in. Send postal 

order to: 
GEO. L. SCOTT & Co.Ltd. 
Norris House, L 60-68. 

s. Rochester Row, S.W.). 7x12 32 1/8" Thick. 

RI" AdlIPM111111P, 

Situations Vacant.--Contd. 

REPRESENTATIVES; first class men required, Lon-
don and Provinces, for well known variable con-

denser, consistently advertised in this journal; keen 
men only wanted-Box 7285, c/o The Wireless World. 

(9395 

SITUATIONS WANTED. 

ADVERTISER (23), thorough technical knowledge, 
amateur transmitter, requires situation, able to 

undertake any design, teat, or repair work, sales and 
service experience, London district.-Box 7094, c/o 
The Wireless World. [9458 

'WEER Young Man (23), tall, expert knowledge 
11 wireless, design, construction, overhauls, three 
years with leading firm as salesman demonstrator, 15 
months' travelling experience, also good knowledge 
cycles and accessories, seeks situation; moderate salary. 
-B., 105, Philip Lane, Tottenharn. [9468 

BUSINESSES & PROPERTY FOR SALE, 

TO BE LET, OR WANTED. 

ELECTRIUAL and Wireless Business for Sale In 
Channel Islands, established five years, good con. 

nection, and reason for disposing of same; full par-
tinders on application.-Box 7087. c/o Tào Wireless 
World. [9253 

QMALL Loit-up Shop in Market to Let, suitable for 
b oo, wireless stores; low inclusive rent.-Apply J. 
Baker, Cooke and Standen, Uxbridge. [9427 

BOOKS, INSTRUCTION, ETC. 

S1X.P by Step Wireless, a complete course of the 
thews' of electricity in relation to the practical 

design of wireless apparatus, eliminators, circuits, etc., 
with extracts from a designer's notebook giving up-to-
date practical applications; issued weekly. send 1/- p.o. 
for first 4 weeks.-Clifford Pressland, A.M.I.E.E. Eng.. 
Dept. W.W., Hampton-on-Thames. [0195 

" THE A.B.C. of the Superhet," by Mr. Claude L. 
-I. Lyons, 111.1.R.E., 88 pages, 17 explanatory dia-

grams or photographs, and including complete 
schematic and point-to-point wiring plan of the famoui 
" Evening Chronicle" 8-valve superheterodyne re-
ceiver. The only book of its kind at present in 
existence; recently described by the Editor of " The 
Wireless World" as " A fascinating booklet. . . 
A lucid description of the operation of the superhet 
receiver . . . With constructional details and useful 
hints and for the home constructor."-Only 8d. com-
plete, post free, from Claude Lyons, Ltd. (GR. Quality 
Parts), 76, Oldhall St., Liverpool. [0159 

" GE  G ETTING 
the Most out of Radio," a 76-page 

intensely educational catalogue, 200 illustra. 
li ons, guide to receiver maintenance, all about super-
hots, all about H.T. eliminators, components foi 
reception and transmission, something really new 
and worth while for everybody, including the ad. 
vanced research worker; includes a guide to litera-
ture and the hest circuits; no enthusiast should be 
without it, and it will save you money in the end: 
owing to heavy cost of printing and Preparation 
(blocks alone cost over £150) we cannot give these 
away; price of this unique art catalogue-76 pages 
crammed full of interest.-i/- post free; we will re-
fund the 1/- as a rebate on your first order value 
5/- or more.-Claude Lyons. Ltd., 76, Oldball St.. 
Liverpool. Lance. [0160 

'MET MT. Batteries are now a proved success; 
TV write for new illustrated booklet, giving cost 
and method of building and maintaining, free; men-
tion paper.-Taylor, 57, Studley Rd.. Stockwell. Lon-
don. 10077 

The W.E.M.DAVEX 

ELIMINATOR 

A neat wave trap 
specially adapted for 
5XX and 5GB. 
Efficient for all sets. 
10;6 each, post free. 
ST, MARY'S MOTOR CO., 

Wireless Dee., 
Market Ifseboreagh. 

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
ACCUMULATORS. CO volts T 3 amp. hour type, 02, Semi-oil Sub- 22/6 merged Complete as illustrated. 
Price •. 

DOUBLE CAPACITY TYPE. 00 salts. 6 alats• 3 0 

The World's Best High Tension Accumulator and o. British 
Manufacture, The Unique Semi-oil Submerged femme of the 
Elite absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 

SOLD ON APPROVAL mint 

ACCUMULATORS ELITE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite. Hellas 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON, W.1. 

17 Advertisements for " The Wireless World " are only accepted fi-cm firms we believe to be thoroughly reliable. 
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CONTR 
l'or hour after hour, a rtlentles.dr mini; tuonstir 
winging through the air....space is nothing.... 
sight approaches... .on through the dusk into 
I lackness. Nosy circling helpless, lost in the 
air... swiftly supple fingers tap a message of 
distress to the world below.... 
Far below the listener waits. Will the message 
be helpless against a veil of atmospherics and 
distortion ? Now CONTROL holds the reins.... 
eye, intent on a dead white dial, watching the tell-
tale waver of a needle....the tuning is altered 
with frantic speed....pen flashes to paper ....the 
message is through l 

51F» 
RADIO METE'llS 

COliTICOL Free Leaflet "Dlator-
en,ured by a idi.aln lion" from iDept.W). 
Radio Meter Is 
&neatest essential 
the licito des 
of to.day, 

The Sawa Electrical 
Inst. Co., Ltd., 

Radiomen, Head-
quarter, Bush H0119e, 

Aldwych, W.C.2. 

leeeeoe 
Go o 
4°tee SPECIAL SUMMER 

OFFER OF 

RICE KELLOGG & MAGNAVOX 

 1 
Ry. Please send me MAGNAVOX Moving Coil Loud 
• a Speaker and free Baffle Board valued at 16,6. I en-
• close £9-10-0-17.6 as first of 12 monthly payments 

........ •.•. 

• - 
% 

t6I 

of 17,6. 

• 

%.% ADDRESS 

COIL DRIVEN LOUD SPEAKERS 

OR A LIMITED 
period we are pre-
senting to all pur-

chasers of Moving Coil 
Loud Speakers this 
handsome Mahogany 
finished Baffle Board 
(value 16/6) measuring 
24" X 24" and complete 
with bracket for fixing 
to Loud Speaker. 
Take advantage of our 
offer to-day. It saves you 16/6. 
Fill in the coupon above and post to 

R.K. MOVING COIL 
LOUD SPEAKER UNIT. 

\„ '1 

us together with you 
order for Moving Coi 
I.oud Speaker. Casi 
price for R.K. an. 
Magnavox £9-10-o, o 
17/6 with order an. 
balance in ii month' 
payments of 17/6. 
For full details of MoN 
ing Coil Loud Speakei 
Cabinets and Ampl 
fiers, send for 

NU. 22 or call at any of our branch( 
and let us demonstrate 

Make a point of inspecting our large 
assortment of Radio bargains at 

attractive summer prices. 

77, City Road :: 
62, High Holborn 
4, Manchester Street 

London, E.C. 

W.C. 

Liverc 

Mention o/ " The Wpeless World, - when writing to advertisers, will ensure prompt attention. 
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The great length of this filament 
gives it a gigantic emission 
surface, ensuring powerful yet 

pure reproduction. 

A long filament with a long life—that's the 
Mullard P.M. 
This wonderful Mullard filament is found only 
in Mullard P.M. Valves. 
It consumes only 075 amps. and is easy on 
your batteries. 
Mullard P.M. Valves will improve any radio 
set—ask your dealer, he stocks them. 

Mullard 
THE -MASTER,- VALVE 

Advertisements toe '' The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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ïtfc 
ROOM 

FREE Ask your 
retailer for a free blue 
print or send a post-
uard to the makers 

o 
o 

. . easily, instantly Merely 
push in the plug, and the wireless 
comes on in any room you desire 
The Lotus Remote Control pro-
vides you with independent con-
trol in any room without interfer-
ence from other rooms also using 
the set. It is impossible to leave 
the set -on because the last 
plug withdrawn automatically 
turns it off. Any amateur can in-
stall this latest radio convenience; 
any set can use it. Try it and 
treble the value of your set 

You can wire two rooms 
yourself in half an hour at 
a cost of from 30 - to 476 
according to your set. 
There is a Remote Control 
for every type of set. 

From all Radio dealers. 

inrinurs Pei= coege 
Made by the makers of the famous Lotus 
Buoyancy Valve Holders, Lotus Vernier 
Coil Holders, and the Lotus Jacks, Switches 

and Plugs. 

GARNETT, WHITELEY & Co., Ltd. 
Lotus Works, 

Broadgreen Road, Liverpool. 

ic4 
Special 
CHOKES 
for all purposes. 

We manufacture spec ial 
Chokes for all purposes. 
Here is an illustration 
of a 40 henry 50 
amp Modulation Choke 
for a small Transmitter. This Choke is section wound 
and mounted on a cast aluminium (rams. High degree of insulation 
between windings and frame. Send us your special requirements. 

Large Output Eliminators 
for moving coil speakers. 

These Eliminators provide high and low 
tension current for the last stage of an 
Amplifier for Moving Coil Speakers. 
H.T. Current is also available from two variable 
tappings each capable of giving from 0 to 180 volts 
for operating the other valves in the set. 
Model A.C.3. Employs a U.S Valve. One used tapping 
giving 400 volts at 50 milliamps. Two variable tappings giving 
0-180 volts. A.C. Filament Current for two LS5A Valt es in 
parallel. 5 volts 3 amps. Price, complete £13.10.0 
with valve .. • • .. • • • • 

Model A.C.4. Employing two RHI Rectifying Valves. One 
fixed tapping giving 500 volts at 100 milliamps. Two variable 
tappings giving 0-180 volts. A.C. Filament Current for tie.. 
LS5A Valves in parallel. 5 volts 3 amps. £16.10.0 
Price, complete with valves 

PARTRIDGE tSc MEE, LTD., 
12, Belvoir Street, LEICESTER. 

LOEWE RADIO 
GRAMOPHONE PICK-UP 

Hear your gramophone 
records through your loud 
speaker at any strength you 
like .. clearer, more lifelike 
without a trace of distortion. 

Buy a Loewe Pick-up. No altérai on 
to gramophone or set. Your dealer 
will gladly demonstrate. 

TilE LOEWE RADIO CO., 
4, Fountasne Road, Tottenham, Loneon, 

elephone: i ,menham 207(.4 
N. 1 5. 

Mention of Wireless World, — 'when -a. riling to advertisers, will ensure prompt attention. ka 
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BUILD YOUR ELIMINATORS  
WITH 

UWESTINCHOUSEU 
METAL RECTIFIERS 
WHICH WILL GIVE YOU FULL WAVE 
RECTIFICATION WITHOUT VALVES 
OR ELECTROLYTE. 

Constructed entirely of metal, 
rigrdly fixed, there are no 
moving or wearing parts. 

Other types :— 

rype. 

R4/2/I 

R4/2/2 

I n put 
Volt, 
A.C. 

Max. 
Output. 

Volta D.C. 

8/9 

8/9 

6/73 

6/73 

Max. 
Output. 
Amps. 

0.3 

ro 

For incorporation 

Style R.4.55.1 
Rectifier for 
incorporation 
in H.T.Elimin-
ator or H.T 
Charger. 

Input Volts 200 250 
Max. Output 

Volt D C 1E0-200 
Max. Output Current 
R.M.S. Milliamps 100 

PRICE 84P. 
Transformers specially designed for use with these rectifiers 

Pric • are manufactured by: 
Me:srs Ferranti Ltd, and Mesfrs. R.L & Varley Ltd 

Trickle 
Charrr 

LT. Charger 

27,6 

45 

Ask your retailer for full particulars. 

Manufactured entirely in England by The Westinghouse Brake & Saxby Signal Co. Ltd., 

82, York Road, King's Cross, London. N.1 

A3 

Specially wound for use 
with screened grid valves 
Encouraged by the success of 
LEWCOS Binocular Coils (ordin-
ary type), we have now pro-
clticed a specially wound astatic 
coil for use with screened grid 
valves. Together they form an 
ideal combination. Try ,this new 
LEWCOS success in your set. 

Pati...• No. 2 7 7S76 

Obtainable through all radio dealers. 

Tuned Anode with Reaction. 
Metres Ref. 

B.B.C. Coil 25o..55o BAR 5 10/-
Daventry Coil 1000.2000 BAR 20 12/-

Tuned Anode without Reaction. 

Metres Ref. 
B.B.C. Coil 250.550 BTA 5 10/-
Daventry Coil 1000.2000 BTA 20 
'HE LONDON ELECTRIC WIRE CO. S: SMITHS LTD 
Unire'l Road, Lerton • • • • • • • London, E.rn 

We are now making coils 
. for the "MASTER THREE." 

Details upon request. 

Adveriisements for " The Wireless World " are only accepted licnt firms believe to be thoroughly reliable. 

(Regd.) 
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, 

12/6 
comp!ete will switcà. 

Dice 'sew 
DOUBLE 
RANGE 
TUNER 

A scientifically designed tuner which when shunted 
with a variable condenser of '0005 mid. mar. 
capacity covers wavelength ranges of 230 to 600 
metres, aid 1000 to 2000 metres change over being 
effected by push-pull switch supplied. Reaction 
controlled by variable condenser also of '0005 mfd. 
TiLs instrument comprises a complete tuning unit 
which does away with all coil changing. 

Ass Multraled ;rafter girino particulars of ilert rind our, 
Walnirl Product e will gladly be seal lo lloo or, ro'rr,lit ojo p.c. 

Wag, I' da Wireless Co., Ltd., Imperial Works, High Street, Edgware, Metes, t. 
Telephone Edgware 0323. 

ewieg 

See how« js built/ 
,4 raparity-iedurine spacing- e 
braid separates the Iwo wires. 

HARBROS 

SILK FLEX 
Wi'l not kink, snap, nor short 

When you are making " room to room " exten-
sions for your set, do you want a twin flex that 
is neat and tidy, harmonious to its surroundings. 
easily fixed, and when alterations are necessary, 
easily unfixed? Do you want a twin flex that 
does not damage walls or panels by use of nails 
and staples, and do you want a twin flex of the 
LOWEST SELF-CAPACITY ? Then you 
must use " HARBROS " Patent Easyfix Silk 
Flex, the only flex that embodies all your wants, 
and " HARBROS Pins 

4d. per yd.; 3/9 per doz. yds Pins 2d. per doz. 
Ii lour dealer is on »I stork, send direr to u. 
rader please write for samples and shoœrards. 

Hart Bros. Electrical Mfg. Co., Ltd. 
Queensway, Ponders End, Middlesex 

'Phone It'Odd t88o 

ti•  'dsli 

p 0 

LStah 

and Specified the 
W.B.Anti -Phonic 
Valve-Holder 

Yes, and not only Cosset, but every 
other discriminating expert. The 
W.B. Anti-phonic Valve Holder has 
been specified by the leading Wire-
less men of the day time and time 
again. 
This speaksf or itself, and when you 
fit W.B. Valve Holders in your own 
receiver you will find that their 
reputation is thoroughly deserved. 

Price ls. 9d. each, 
"endior parilrularr of ¡he tange cl 

Nit loy•Boirrhara .speakeir, do 8,18. 

WHITELEY. BONEHAM 8: CO. LTD.. Note era's Road. Mansfield Notts 

FOR EFFICIENCY!! 
FIT 

SIMPLICONVARIABLE 

CONDENSERS 
Special Model for "EVERYMAN PORTABLE" 

with long control handle. 
Price 11/6 po5t free 

Ful! particulars of other models on application. 

WILLIAMS & MOFFAT LTD., SPAIiiikoolt =GRAM. 

Made in an hour 
o 

£4 - 3 — 6 
A perfected unit dedIgned to bolt to the ah 
bailie direct, eliminating vibratory die 
tortion. Perfect coil entring device. 
Reception unequalled, aa....king Hat ening 
!usurious. 

PRICES OF PAR F.3 
Pot Magnet complex wound for 
G volt accumulat. 1 amp. or t L e. d. 
volt accumulator 1 amp. .. 2 0 0 

aluminium diaphragm holder and magnet cradle 
°mole.e with terminal» . 1 12 6 

Low reslatance moving complete abri wound with 
36 wire (to be wed with a 23—I transformer 6 3 

Special paper marked for cutting out 'diaphragm I 0 
Bed.' dihphrogra itispendion and aluminium 

clutopinj Ma; • • • • .. 3 6 

Total 14 

Pot Magnet wound for mains voltage 100-250 rot ,. D.C. 10f-entra. 
High resiatonee moving coil wound with 2.500 twee of 43 wire 
die extra. High resistance centre tapped moving coil 91. extra. 

LAN & SQUIRE Ltd., Wales Farm Rd. Acton,W.3. *Phone:. Chiswick0493 

Mention of " The Wireless WoPld," when writing to advertisers, will ensure prompt attention. A4-
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BRITAIN'S finest Eliminator Con-
densers are reduced in price. 
There's no excuse for using 

untried condensers now that T.C.C. 
800v. D.C. Test Condensers cost le,s. 

T.C.C. Eliminator Condensers are un' 
questionably safe. Every one is rigor-
ously tested and guaranteed in capacity 
and insulation. 

For nearly a quarter of a century 
T.C.C. have been famous for their 
sheer dependability. 

You can't go wrong if you use them 
in your Eliminator. 

NEW PRICES OF 
800V. D.C. TEST TYPE 

Capac uy Price 

s. 

.1 
1 
2 

4 
5 
6 

10 

2 6 
43 
60 
90 
10 6 
12 6 
15 0 
20 0 
25 0 

Ade. Telegraph Condens.r Co.. 'tel.. Wales-Farm Rd.. N. Acton, London. 1143 

SUPER POWER 

5372. 

ELECTRICAL 

with 

PERFECT PURITY 
Power valves that are eminently suitable for Horn Speakers 
are not good enough for modern Cone or Coil driven 
Speakers that are extremely critical to imperfections in the 
set, particularly to overloading of the last valve. 
Conditions differ ! 

With a Cone or Coil driven Speaker an OSRAM Super 
Power valve gives far better results than ever were possible 
with a Horn Speaker working from an ordinary power valve. 

Sold by all Wireless Dealers. 

Write for booklet 
on the use of 
Osram Super 
Power Valves. 

MADE IN 
ENGLAND 

Advt. of I he G,ntral Electric Co.. Ltd., .1.1a;m:t House, Kingsway, London, IV.2 

£3 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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COSSOR Valves give you enor. 
mous volume. Strong, clear 
melody from many distant lands 

or full toned music from your local 
.totion. You get the pick of the 
programmes with Cossor Valves, 
they bring in radio from seven 
eountries on the famous Cossor 
▪ Melody Maker." Cossor Vaheo 
will definitely improve reception. 
Use them in your Set. 

C° S°1. vaiSvi ebe, loprove ant 
kelbe ° 424 Set .......... 

eelis 
W.W. 1/8,28. 

.1 &tee 

ecesse 
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Ada .4. 0. Cossor Ltd.. Melody Department, !fig:lb:try Grove, London, N.5. 

Mention of " The Wireless World." when writing to advertisers, will ensme prompt atlent:on. 

53:9 

6 

.,?.• .041, 




