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GET ONE FROM YOUR RADIO DEALER 

uHard 
".ITHEMÂSTERVALVE 

ADVT. THE MULLARD WIRELESS. SERVICE CO., LTD., 
'. . BALHAM, LONDON, S.W.12. 

power valve Makes each accumulator 
charge last 3 tiMes as long 
Embodies the wonderful P.M. Filament 
A non-microphonic Filament that Cannot be broken by 
the roughest handling. S. 

c ':.. 
- 

.::. THE Pkd2Ï8' 
(t you use a 4.-veUt accumulator er 3 dry celle, 
Ask for the F.M.3 (general purcoce waive) ..... 16/6 
Ask fe, the P.M.4 (leudapeakei waive) ....... 22/0 

-U 

Ai VOLT LOUDSPEAKER VALVE 
WITH 2 TIllES THE EllISSION 
SURFACE OF A 6 VOLT POWER VALVE 

Gives fletter results and greater volume 
for same iñpüt than any other 2-volt 

 -.-- 
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apparatus. Loss has been practically eliminäted and the Contacts are 
permanently self-cleaning, and therefore permanently effective 
to the fullest degree. This "Utility" switch is available in six sizes 
changing over from one to six poles. Fit it to your set and ensure 
efficiency always. 

Every switch - ¿n fact every "Utility1' component -is 
guaranteed and will be replaced or repaired should 
any defect develop under reasonable conditions. 

WILKINS 1IWRIGHT L! 
KENTON ST. , BIRMINGHAII 
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r NO CAPACITY CHANGE-OVER Wi Cfl 
It has been designed by Electrical Engineers especially for Wireles8 
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Free leaflet dscribing the "Polar' Co1 U,uit and ils 
appi calons, züili b3 sent on request to the Ma".ufa3urersat 
any of the addres&'s below or lo any "Polar" Service Agents. 

Idi Comrnucation Co Ltd. 
125, Hope Street, 

GLASGOW. 
Barnes, (6, Oxford Road, 

LONDON, S.W.13. MANCHESTER. 

('freie8 sh),7ators OUrSe 
are no s' Wte,e0b0gSta S 

afl ted fl ou1- Operator 
good appa1 

t0 
bet weu1tio0, 

flirect01- 
co,1 einer the anj 

2 
PTefeeSb, 

st RI0th S P 
Pleased re0tfoCd 

Midd 011ege 8affl 
"ho Will be 

CoUrse OC1 
Service j 

e tr5t0 

It allows components and wir- 
ing to be more efficiently dis- 
posed and spaced, at the same - 

time reducing the çhance oU : - 

stray capacity effects. 

j S 

Coils are at present available, to cover from 
23 to 4,720 metres. 

Obtainable trom "Polar" Service Agents and 
ail reputable Radio Dealers. 

Coi) Unit complote 9f- 
- . - Coils each 

Carrier alone ...... 3/- 
Fits any Válse Holder. Completely Interchangeable. 

Standard with all "l'olar " Recsiving Sets. 

correct magnetic coupun. 

Design the lay-out of your next 
set to incorporate the "Polar" 
Coil Unit, and save space, 
trouble and expense. Achieve 
better all-round results! 

Reeiver design 
(P ' 

ave space and expense 
and sp1îfies reception' 

The possibilities of any circuit The "Polar" Coil Unit puts 
can be greatly increased by the 

¡/,;s1rio,I 
aerial inductance and reaction 

adoption of the "Polar" Coil isaPprx. Coils into their logical place 
o,,eund 

Unit. This Unit definitely o,thi amongst the components, 
actual size. - - 

helps to achieve better recep- shortening the wiring and also 

tion, for these reasons :- allowing the. use of a bus-bar 
in place of long flexible leads. 

The complete Unit can be -' . 

These advantages add mater- 

quickly inter-changed for 
iall to the efficiency of the 

anothei covering: a different 
detector circuit. 

s- wave-band,without disturbing - . 
. This Unit can be used equally 

the setting of the reaction coil - well for baseboard or panel 

-enabling quick change-over. = 
mounting. In either case wir- 

to be made without causing ing is straightened up and can 

unnecessary oscillation. be effectively spaced, with due 
-' regard to capacity between 

Micrometric adjustment of the 
wires. 

reaction coil gives iñòst déli - -. . - - The necessity frequently ex- 
cate and precise control of re- - perienced of reversing leads to 

generation, resulting n much * 
thé Reaction Coil is obviated- 

easier reception of distant * 
the Coil itself maybe reversed 

transmissions. - . - - 

. in a second or two, to give 

- 
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Limited Space 
Among portable seth, the super- 

heterodyne must of necessity take 
a very high place, since its ability 
to give satisfactory results upon 
a frame aerial is a great advan- 
tage when working in a limited 
space where it is not possible to 
put up anything in the nature of 
ail extended aerial. To me, it has 
always seemed the inevitable choice 
when one is deciding upon the circuit 

The finished receiver complete with case is a portable unit 
in every sense of the word. 

involves an outfit of very consider- 
able bulk and weight. rirst, there 
will be the set itself, which is not 
likely to contain less than six 
valves if loud-speaker results are 
desired. Then we have the LT. 
battery, which will almost certainly 
le of the accumulator type, and 
tile I-I T. battery, which should 

arrangement in which the installa- 
tion is iii two Separate units: 
one consisting of the set itself 
and containing only tile grid-bias 
battery, and the other being a 

crate containing the batteries and 
the folded-up frame aerial, and 
possibly small type of loud- 
speaker, although this latter is a' 

i' 

boon of being able to take a set contained in its owij carrying ca5e given mc a preference for the 
around with one, particularly at 
holiday times, is really very con- O 

siderable, and it is truly at such 
times that one realises to the full 
what a blessing broadcasting can 
be. 

In Touch with Civilisation 
No one will fail to appreciate 

this point who has had my experi- 
ence of arriving at a small Country 
place to spend the night, tired after 
a long day's run, and feeling with 
relief that it is only necessary 

. o to unpack the portable super to be . - 
in touch with civilisation once more, 
with the assurance of an evening's 
entertainment at a time when 
one is too tired to do very much 
hut sit and listen. 

T 

I - 

choice of programmes on the loud:speaker from British and foreign stations. 

THERE are many p2ople who 
affect to doubt whether the 
pertable wireless set is really 

anything more than a toy appealing 
to a limited public ; but my ex- 
perience of the superheterodyne 
as an adjunct to motorirg con- 
vinces me that there is a great 
deal more in it than that. To 
anyone to whom broadcasting 
has really become a habit, the 

for a portable set; but there are 
a number of somewhat awkward 
problems to be settled before it 
cn be used very satisfactorily. 

Really Self- contained 
Take first tle question of hether 

to make the set really and truly 
self-contained or not ; now, ex: 
perience seeths to shmv that to make 
a superheterodvne entirely self- 

be capable of giving something 
like xoo volts and quite a con- 
siderable current. Next, there 
is the frame aerial, which will pre- 
sumably be of the folding type, 
unless it is wound inside the 
cabinet, and also the loud- 
speaker. 

The Dictates of Experience 
Experiellce of both types has 

G.P KEN DALL, .Sc. 

- - 

- Mr. Kendall describes in this article a portable receiver which will appeal 
to all readers desiring àsèt för use in the openair. which will gve a wide 
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to be softened down before they are at all comfortable 
in a mcderate-sized room. 

Selectivity 
Selectivity also i decidedly above the average of 

the superheterodynes which I have tried in the past. 
it being readily possible to receive both Manchester 
and Cardiff without interference from zLO at a 
distance of about eight miles froth the London 
station. (To do this most easily I used a special 
oscillator-coupler and a special aperiodic intervalve- 

transformera of which details will be given later.) 

'- H 

L-' 

portability. - 

.4J 
- 

. - 

Accomplishments 
5 - ' 

- To give a general idea of what it has done in my 
.. hands, I would mention that it is the only set with 
O which I feel confident in obtaining loud-speaker 
E - - results from Aberdeen in London, whatever the con-. 

m 
ditions, since upon every occasion when I have made 
the experiment, simply setting the two dials to the 
recorded readings and swinging the frame to the 

., appropriate bearing has always resulted in Aberdeen 
G) coming in on the loud-speaker at a gocd and steady 

strength which could be held indefinitely. This 
. was done, moreover, without the necessity of working ii- . 

the intermediate-frequency amplifier anywhere near 
he verge of self-oscillation, so that quality remained 

< 
I. 

quite good. 
r . 

J,, . - 

' Some Stations Received 
.? . Allowing for local conditions and assuming an 
Li. average state of aifairs, upon a 30 fl. square frame 

- aeral, the set has always been capable of giving 
- loud-speaker results from all the main B.B.C. stations, 

several relays, more particularly Swansea and Not- 
- - .rni nf 1n ,-,,rni-,,,,. , 

tinental stations. The German stations in particular 
corne in at 'really surprising loud-speaker strength, 

- .r sich transmissions as those of Hamburg requiring 

L 

: 

f 
-.n 

i _ 
-. 

: 

i: 

I 

purposes. 

Weight and Size Reduced 
In this way it is possible to keep down the dimen. 

sinns and weight of the set itself to quite small limits, 
and the problem of transport is considerably simplified 
provided that it is understood that we are not 
contemplating actual carrying by hand for any con- 
siderable distance, but rather the treaent of the 
set as small and readily-handled luggage. 

The portable superheterodyne which I have built 
for use this season as an outcome of a very con 
siderable amount of experimental work, represents 
a fairly satisfactory compromise between the opposing 
considerations of careful spacing out of the parts of 
the set and the production of a small and compact 
receiver. The actual set itself is constructed upon 
a vettical panel, 12 ins, by 6 ins., with a baseboard, 
12 ins, by 13 jfl5., and, as previously stated, the only 
battery incorporated is the one for grid bias. 

No Loss of Efficiency 
Although the set is thus reasonably compact, 

there does not seem to have been any loss of efficiency 
following upon such crowding as was thought per- 
missible in designing the receiver, and the results 
which the set has given have been so good as to 
satisfy me that the instrument is of a sufficiently 
high standard of performance to justify its use for 
general superheterodyne work, in addition to its 

MODERN' TVIRELESS 
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point best left to the preference of the individual 
user, who will no doubt adapt whatever loud-speaker 
he may already have iii his possession to portable 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


first valve serving as reaction into Components Incorporated 
the frame aerial circuit, with a One panel izins. by ôins. by tin. marked improvement in signal. (Carrington Manufacturing Co.). strength and selectivity. One baseboard Izins. by I3ins. by 

Tuning Controls gin. (Carrington Manufacturing Co.). There are only two actual tuning One pair brackets (Carrington 
dials, these being those of the two Manufacturing Co.). 

917 

- - - ____ -. 

One grid condenser and leak 
.0003 and 2 megohms (Watmel 
Wireless Co., Ltd.). 

One single-filament jack (Igranic 
lecfric Co., Ltd.). 
On telephone plug (Igranic 

Eleci Co., Ltd.). 

L 

PPA ME OSCILIJ4 TOR 4CK 
-r» 

k /2'- 
Fig. 2.-The front of panel details are particularly 

- post free. 

can depend upon a choice of pro- 
grammes at practically every pos- 
sible location in the British Isles. 

Controlling Sell- oscillation 
The tendency to self-oscillation 

on the part of the intermediate- 
frequency amplifier is controlled 
by means of a potentiometer. 
which can be regarded as a reaction 
control upon the long-wave side, 
and another potentiometer is pro- 
vided to perform a similar function 
for the high-frequency valve in 
front of the detector-oscillator. 
Both these sections of the set 
would normally oscillate if the grid 
circuit return were made to filament 
negative, under proper conditions, 
and therefore an ample control of 
reaction is provided, that on the 

simple. Blueprint No. 158a, 1/6 

control provided by the use of 
fixed resistors, which aré mounted 
upon the baseboard of the set and 
are of the interchangeable variety, 
so that one can choose values to 
suit the particular type of va've 
in use at the time. 

The first H.F. valve is coupled 
to the detector-oscillator by means 
of an aperiodic transformer. The 
oscillator-coupler is, in the simple 
form to be described this month, 
a home-made component, the in- 
termediate-frequency input filter 
and mtervalve transformers are 
of the Silver-Marshall type, which 
áre well-known to give a very high 
degree of selectivity and amplifica- 
tion per stage, while the L.F. valve 
is also transformer couple& 

holder (Burwood Concessionaires, 
Ltd.). 

One special aperiodic H.F. trans- 
former (Burne-Jones & Co., Ltd.). 

One set Silver-Marshall inter- 
mediate transformers and filter 
(Rothermel Radio Corporation of 
Great Britain, Ltd.). 

One L.F. transformer, 5 : i ratio 
(Brandes, Ltd.). 

One fixed condenser .0003 (Wat- 
mel Wireless Co., Ltd.). 

One fixed condenser .0005 (Wat- 
mel Wireless Co., Ltd.). 

Two fixed condensers .00i (Wat- 
mel Wireless Co., Ltd.). 

One fixed condenser .00z (Wat- 
mel Wireless Co., Ltd.). 

Two fixed condensers .006 (Wat- 
mel Wireless Co., Ltd.). 

L. JJ 

D 

PorEN 

o 

/ 

?d1 I(/4' 
% 

operating on the Tropadyne priri- 
ciple (with certain slight modifica- 
tions), this being followed by two 
valves acting as - intermediate- 
frequency amplifiers, second detec- 
tor, and one stage of low-f re- 
quency amplification, which is 
found to give adequate loud- 
speaker results from a very large 
number of stations, so that one 

upon the panel are the two poten- 
tiometer knobs, and, of course, 
the on-and-off switch for the fila- 
ment which is represented by the 
jack into which the loud-speaker 
plug is inserted, this act turning 
on the set. 

Fixed Resistors 
No adjustment of filament cur- 

rent is provided other than the 

LU.). 
Two potentiometers (Yesly Elec- 

trical Supplies, Ltd.). 
Five fixed resistors and sockets 

(Burndept Wireless, Ltd.). 
One ioo,000 ohm resistance (L. 

McMichael, Ltd.). 
Six "Clearer Tond" valve-holders 

(Benjamin Electric, Ltd.). 
One plain board mounting valve- 

2k' 3.,2"t 3'/2" 2k2' 

(Iay, 1926 

Functions of theValves 
The set employs six valves, and 

these carry out the following 
functions: the first is a high-fre- 
quency àniplifier at the frequency 
of the incoming signal, the second 
is a combined oscillator-detector 

MODERN .WIRELESS 
variable condensers tuning the 
frame circuit and the oscillator 
circuit, so that searching is a rela- 
tively easy business, provided that 
it is understood that tuning with a 
superheterodyne is naturally rather 
critical. The only other controls 

- One special c"net (Carrington 
Manufacturing Co.). 

Two .0005 Remler variable con- 
densers (Rothermel Radio Corpora- 
tion of Great Britain, Ltd.). 

One former and socket for oscil- 
lator-coupler ,(Burne-Jones & Co., 
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of the frame. At this point I 
should like to emphasise that 
the quality Of the frame aerial 
used with a superheterodyne has a 
greater bearing upon the results 

- which will be obtained th:n many 

out of the réceiver, of which the 
further ends can be attached up 
to the batterics, when the instru. 
ment is to be usd. You willse 
on the wirng diagram several 
flexible leads (merging from the set, 

ÇJ13 - 

termmals of the variable condenser 
which tune the frame circuit, 
the ends of the flexible leads 
from the frame being provided by 
the makers with spade tags. Two 
notches are then cut at the edge 

r 

- -'- 
No space has bE 

des of the box, the bverall dimen-' 
sions of tire case being such that - 

it is a quite readily handled article 
oF iuggage. 

An Efilcieni Frame Aerial 
Upon the larger lid of the box I 

have mounted the socket of the 
frame aerial, removing this from 
the wooden base upon which it was 
originally mounted by the makers 

n ,asted In the layout of this 

- 
No Terminals 

- It will be observed that there are 
no terminals of any sort on this 
set, and it should be explained that 
this arrangement has been adopted 
after considerable thought and 
practical experience, which has 
shown me that for a portable set 
in particular all that is required 
is a set of flexible leads coming 

portable receiver. 

lid J have cut small slots so that 
it may be shut with 'the leads in 
position ; while when the set is 
to be carried about, the leads are 
dIsconnected from the batteries 
arid simply pushed loosely into 

the box. - - - 

- The Frame Connections 
The connections of the frame 

aerial are taken straighl to the 

-- 

L . 

- q - 

¡ f 

I 

rL 

F 

J7 F 

4 

- - The Cabinet - -. reallyefticient, -and if you-are buy- 
- 

- The set is contained in a special ing -a new one to use with. this se,t; 
r cang case, whose general details give the- preference .to one which 

- ç / iay be gathered from one of the has a - convenient mounting ar- 
- photographs accompanying this rangement which can -be - trans- 

- article, in which it may be seen that ferred -to the lid of the box, sine 
- there is a flap-door which lets down this is a very conyeniet position 

- to disclose the panel with itscón--ífor the ffame and -economises 
trois, and another which opens space in travelling. The one which 
back to disclose the interior of the I use was made by Messrs. Beard 

-. set, so that valves can be changed, and Fitch, which has such a mount- 
and so on. A capying handle is mg scheme and proves to be quite 

-' 
- provided on one of the smaller, efficient in operatiou. 

.- 

the various batteries, their destina- -. 

tions being marked - upon - thçm. - - 

A convenient length for these leads . - -; 
is 6 ft., since one can then place 
the set upon the table, with the 
batteries upon the floor beneath.' 

There is no lead for high-tension 
negative, and I would explain that 
high-tension negative is connected 
direct to low-tension positive on 
the batteries themselves. These 
various leads emerge through the 
larger lid of thee box, and in this J 

'?vI'ODERN WIRELESS May, 1926 

Packet Radio Press pane1trans-- people - quite realise.: _Therefore; being soklered irdo-po&ition.at the 
fers. Glazite,. etc. . be sure that your frame aerial is appropriate .pomts, and going to 
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j1006 'HZ+2 
Fig. 3.-Wiri ng this superheterodyne wilt not present undue difficulty if reference is made 
to this diagram, which sa reduction of the full-size Blueprint No. 158b, 1/6 post free. 
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those wires which are at all bunched 
together are all at filament poten- 
tial, the important wires, such as 
grid and plate leads, being quite 
short and well spaced away from 
all other wires. Try to copy this 
arrangement closely, and note 
particularly the way the wires aro 

The actual constructional side 
of the work will be concluded by 
consilering the two plug-in units, 
namely, the high-frequency trans- 
former used to couple the first HF. 
valve to the oscillator - detector, 
and the interchangeable oscillator- 
coupler. 

20 

n Ihe photographs of the set. 
Next month we shall be dealing 

with a special type of H.P. trans- 
former for use here, intended to 
minimise dircct pick-up, bt the 
one specified will be found to give 
perfectly good results, with a good 
degree of selectivity. The im- 

- . 
. t.:. . 

. ,. 

very srongy not to rush this task 
but to take his timo, and try tó 
copy the arrangcm nt of wiring 
shown in the photographs as 
cloe1y as he can. 

/ii1TfliLL. 
/ 

L_. 

ï 1 
ENDS OFL 

CENTRE 
ENDS orL4 PO/Nr 

Fig. 4.-A sketch of t'e horn e 
made oscillator-coupler. 

If the photographs are studied 
in conj unction with the wiring 
diagram, it will be discovered that 

not necessary to provide space upon in the primary whiding originally, 
the baseboard for it. put on i6o turns of the resistance 

,.-,ia fn 1r nr. r'-,ra +rr hr, n r. a-nit #1. a The Filter Condenser 
A point requiring explanation 

concerns the intermediate-frequency 
intervalve transformers, and the 
input filter, these being supplied 
in a matched " set by Messrs. 
Silver-Marshd1, with a fixed con- 
denser (or condensers) to be con- 
nected in parallel with the primary 
terminals of the input filter. The 
value of this condenser is not given 
in any of the diagrams, for the 
simple reason that it varies with 
each set of transformers and filter; 
the poinl is that you must be careful 
to use the condensers supplied vitli 
the set of transformers, and not 
to use any other value than the one 
with which you are provided. 
This is important, since the match- 
ing of the intervalve coupling units 
is carried out fairly accurately by 
the manufacturers. 

The Aperiodic Transformer 

ends to the same pins upon the 
base of the transformer as those 
to which the original windings were 
connected. 

Transformer Connection s 
If the transformer is improvised 

in this way, the connections which 
I have given in the wiring diagram 
will be found correct, but if some 
other type of aperiohc transformer 
is used it'may be necessary to modify 
the connections in accordance with 
the instructions supplied by the 
makers, but I do not advise such a 
procedure, since it is likely to lead 
to somewhat different results from 
those which I obtained ith my 
set Those wh do not care for 
constructional work of this sort can 
obtain the transformer ready wound 
specially for the set from varius 
firms, including Messrs. Burne- 
Tones, who made the one illustrated 

the set out of its box 
; 

but this 
should be only a minor objection. 
The frame could then be connected 
to the terminals or the outside of - - 

/ the box, without having to open 
the lid. . - / 

TheWlring 
So far as the actual cci:structio . 

- ofthesetitselfisconcerned,I -- -.r",... 
do not think that vcry much - 

dcsoription is called tor, since the 
various diagrams and photoaraphs - 

t upon these pages will conv°y the 
mform-ttion without wasting time - 

onwrtten instructions. The various 
components may be niounted upon 
the baseboard or the back of the - 

r- 
panel, as the case may be iii . Flexible battery reads 
accordance with the illstratons are provided to the actual corn and then comes the tak of wiring 
up. I would like to urge the reader pOnents instead of terminals. 

my object has been to procure' 
the maxmtm of smplicity and 
absence of complication ; whilst 
anyone who is inclined to make 
what would be, perhaps, a neater 
job, can fit a couple of terminals 
on the box, of course, insulated 
from the wood, with flexible leads 
from the inner side of these 

. terminaIs down to the variable 
condenser. It would then be 
neccssarv to disconnect these leads 
before it would be possible to pull 

frequency transformer coupling the 
first valve to the oscillator-detector. 

Upon the completion of the 
wiring it will be observed that there 
are two extra leads to be attached, 
in addition to the long leads, 
namely, the two short lengths of 
flex bearing plugs upon their ends 
for connection to the grid-bias 
battery. This battery, it should 
be mentioned, is carried fastened to 
the side of the bx, so that il is 

'easily make up one for yourself, f r 

you are inclined towards con- 
structional work, by taking one of 
the ordinary barrel-type p1ug-in 
transformers and rewinding it 
with No. 40 single silk covered 
Eureka or similar resistance wire, 
putting on one-third more turns 
than you took off when you re- 
moved the original copper wire 
winclings. For example, if you 
found that there were 120 turns 

'V 
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.of the lid for these le2ds to pass arraxiged around the oscillator- The H.F. transformer is of the 
through. It will be reahscd that coupler and the aperiodic high- aperiodic' type, and you can quite 
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The grid-bias battery show,n on the right is actually fixed to the side of 
- the containitig box. - 

- 921 - - 

- --- - -_ L _ - - - 

stitutes the tuned grid coil of the bunch wound on the tube in order (Coitinued on page 988) 

H -: 

., 
- 1 

f 

- 

o 
> 

- 

L 

, , . . 

Only two tuning-contro's are required on the paheI - 

upon the special H.F. transformers 
incorporated in Mr. Harris's "Spec- 
ial Five "reßeiver. This conSists of 
a five-pin btse plugging into a 
five-point socket. Upon the re- 
movable base is mounted a small 
rotor and stator arrangement like 
a miniature variometer, consisting 
of two pieces of ebonite tube of 
suitable sizes, carrying the necessary 
windings. The outer winding con- 

photographs, and which I recom- 
mend the constructor to make up 
first, theré' are 40 turns on either- 
side of the centre tapping, making 
8o turns in all, No. 36 d.c.c. 
wire being used. The wire is 
secured in position by a light coat 
of shellac, after winding. 

The rotor carrying the reaction 
coil consis,ts of 38 turns of the 
same wire, roughly pile-wound or 

coupler grid winding with a certain 
amount of accuracy, if the circuit 
is to function correctly, and I will 
describe how it can be determined 
whether the centre point has been 
found correctly. When the set is 
finished, insert the various valves, 
fixed resistors, etc., and the loud- 
speaker plug. Set the upper Po. 
tentiometer at least half-way round 
towards the positive end, and try 
the effect of turning the lowei 
potentiometer from right to left: 

I 

s 

a broadcasting station, where the A centre tapping is made to the' This coil should be' wound before 
probl:m of direct pick-up is a rather outer grid coil by th simple ex- the other, the two ends being 
serious one. ' pedient of winding half the coil on ' brought out and connected to the 

The Oscillator Coils each side of the spindle of the rotor, two little spindles upon which the 
counting the turns carefully, coil turns, and it should then be The oscillator-cnipler is an inter- inserted' in the main former. changeable unit making use of the Turn Numbers 

plug-ánd.socket arr.ngcment used On tlie. coupler visible in the These formers, ready for winding, 
can be obtained from Messrs. Buree- 
Jones, who made the one illus- 
trated, and a number of other 
firms, some of them who will, no 
doubt, also be prepared to supply 
the coupler ready wound for use, 

- / -. I give the necessary particulars, 
J - however, for the benefit of those 

- who look on such constructiDnal 
work as a part of the pleasures of 
the home building of sets. 

- - The necessary dimensions are s 

-' follows ;-Stator-2 ms. dia, an t / - z ms. long. Rotor-x4 ins, dia. 
- ' . and z in, long. 

The Centre Tapping 
It is necessary to locate the 

- centre point upon the oscillator- 

' 

.1 .- 

/ 
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- proved type will be intended rather oscillator valve,- and the small to get the requisite number of turns 

for use at very short distances from rotary cil inside the reaction coil, into the small space available. 
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prints of all his four fingers to make 
assurance doubly sure. Feeling 
preth certain that if he had written 
lo me the Editor would also have 
despatched a missive to my friend 
and collaborator Professor Goop, 
I put the envelope ¿n my pocket 
and strolled round to "The Micro- 
farads." On my arrival I - found 
the Professor hard at work 1n his 
garden. - 

making use of high-frequency oscil 
lations for promoting ultra-rapid 
growth amongst flowers and vege- 
tables. He had, I found, rigged 
up a frame aerial which he had 
pointed directly towards Snaggsby's 
abode. His idea was to receive 
with it the squeaks, chirps, yells 
and howls that Snaggsby emits in 
the course of his experiments 
in search of a non-radiating receiv- 

922 

that he had been engaged in 
scientific gardening and that he 
was now combining it with wire- 
less by turning the drawing room 
carpet into an earth-mat she fairly 
flew at me. So pointed were her 
remarks that the Professor, in the 
most dignified way, shook the mud 
from off his feet and led the way 
into his study. 

never knows what is going to be 
printed upon the paper when he 
presses a given key. Sometimes 
it is a different letter; sometimes 
it is nothing at all; but it is never 
the letter that he thinks it is going 
to be. 

Confirming my Deductions 
When therefore I observed upon 

the envelope an exceedingly mang- 
led version of my name I realised 
that only one machine could have 
produced it. My Sherlockian 
deductions were confirmed by the 
well-known thumbprint of the sub- 
editor - reporter - compositor -office 
boy-chauffeur in the corner near 
the stamp. On turning the envelope 
over I found on the other side the 

aevelopea 
The Professor proposed to ease 

the labours of his cook by grafting 
onions on to his sage bush and 
plums on to his apple trees. When 
I asked if he was proposing to 
graft fools on to his gooseberry 
bushes his reply was so rude and so 
personal that I refrain from quoting 
it. Had it not been so hot we 
should probably have quarrelled. 
As it was, he went on elaborating 
his great idea, telling me that he 
was grafting a vine on to his cherry 
tree in order to simplify the making 
of cherry brandy. 

Gardening and H.F. Oscillations 
Apart from grafting his latest 

and greatest idea was a means of 

An Earthy Argument 
Some women are most unreason- 

able. Certainly Mrs. Coop was on 
that occasion, for instead of allow- 
ing us to open our letters in peace 
she launched out into a violent 
diatribe upon the condition of the 
Professor's boots. When I told her 

Some women are most 
unreasonable. 

hard at work in his 
garde n. - 

years of relentless pounding that 
its mechanism has become slightly 
dislocated; in fact the operator 

shortly bear fruit. Do you see? 
Bear fruit. A neat little joke, is 
it not. He, he, he I 

Grafting Proposals 
Being in one. of his expansive 

moods, the Professor did quite a 
lot of talking whilst I settled down 
in a deck chair and closed my eyes 
in order to be able to listen without 
distraction to the words that fell 
from his lips. I gatherçd that in 
his opinion grafting was a thing 
that had never been properly 

greatest enthusiasm and set off at 
breakneck speed for the house, to 
see what the post had brought 
him. Had it -not been that each 
of his boots was decorated with 
about a hundredweight of the 
Little Puddleton clay, I believe 
that he would have beaten me in 
the run in. As it was I won by a 
short head. The Professor seized 
the bundle of letters that awaited 
him and took them into the drawing 
room where he was unfortunate 
enough to find Mrs. Goop. 

1HENEVER I re- 
- ceive a letter from 

I 
the Editor of the 
Little Puddleton 

I - - Gazette- I always L- feelsurethatsome- 
thing is going to 

happen, and usually it does. It 
was therefore with a pleasant 
sense of impending adventure that 
I picked up an envelope that the 
post had brought that lorning. 
JJven before had opened it I knew 
that it had come from the Gazette 
Office, for I recognised the secret 
signs upon its face. The Gazette's 
typewriter has suffered so many 

Springtime in the Garden 
.The Professor is, as you know, 

a man who puts his whole heart 
into anything that he takes up. 
I had never previously found hirn 
engaged in horticulture, but he 
told me as soon as I entered the 
gate that he had resolved in future 
to make it one of his hobbies. 
"Gardening," he said, with a bland 
smile, "has so far been carried out 
in a very haphazard way by 
amateurs. None of them as yet 
have tackled it in a really scientific 
manner. I am proposing to intro- 
duce into gardening thoroughly 
scientific principles which will 

Ing set, and to divert the energy 
received by means of a suitable 
reflecting screen for the benefit of 
the tender shoots of his beds and 
borders. 

A Fine Race 
So engrossed was he in his latest 

hobby, that I had considerable 
difficulty in making him bring his 
mind to bear upon any other sub- 
ject. At last, however, I succeeded 
in making him realise that I had 
received a letter from the Editor 
of the Gazette and that probably a 
similar missive was awaiting him. 
indoors. Once he had grasped the 
idea he downed tools with the 

MODERN WIRELESS 
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H. 

Professor Goop's world-fämous 
Pushable Receiving Set. I need 
not ask whether you will accept; 
I can see in your faces that you do. 
When can you start?" 

A Quick Start 
Now," said the Professor. "As 

soon as we have drawn the first 
mdnth's epenses," I amended. 

the road for it, and we came to rest 
in a broad ditch at the side. We 
reached Bilgewater Magna towards 
midnight uner oné farm-horse 
power. 

HeaIth-givin Atmosphere 
On the following day we decided 

to make for Newhaven, where we 
would take the b3at for Dieppe. 

g23 

Buenos Aires and about twenty 
in the provinces, and the only 
amateur. restrictions conteiiplated 
affect transmitters handling traffic 
in competition, with the State 
Telegraph. The taxing of broad- 
cast listeners is considered to be 
impracticable! In view of the last- 
named fact an influx of emigrants 
may shortly be expected. , 

-,_ 

- The Great Plan 
Upon reaching the Gazette Office 

we were shown at once into the 
Editor's room. The great man 
greeted us warmly and proceeded 
'without delay to unfold his plan. 
Though the better known European 
broadcasting státions had been 
visited and described, he told us, 
by Captain Bungge, no one had so 
far investigated the humbler ones. 

"All of us," he went on, "hear 
them heterodyning each other and 
everybody else; but that is as far 
as it goes. To us they are simply 
whistles and nothing more. I 
propose to send forth a commission 
cbnsisting of your good selves to 
visit some of these stations and to 
write full reports upon them for the 
columns of the Gazette. No expense 
will be spared. You sha1l have my 
car, behind which you will tow 

get into reverse and to floor him 
once more. After explanations and 
apologies we proceeded on our way, 
the General roaring after us that 
he trusted that our tour would be a 
very extended one. Once we had 
left the town behind us we forged 
ahead at splendid speed. 

Sine Waves 
We were nearing Bilgewater 

Magna when it occurred to the 
Professor to show me exactly what 
sine waves were with the help of his 
steering gear. " If," he said after 
zig-zagging for a few moments from 
side to side of the road " you will 
now look behind at our wheel 
tracks you will see perfect sine 
waves." I looked round. "I 
can't see them," I said. The 
Professor looked round too. The 
amplitude of the ensuing wave was 
such that there -was no room - on 

microphone being invariably used 
in the studio. Meantime, my dear 
fellow, I feel that a visit to the 
pierrots followed by a bathe would 
help both of us wonderfully to 
biild up our reserves of healthS and 
strength." . THE LISTENER-IN. 

Wireless in South A merica 

In the Argentine, the number 
of wireless receiving sets in use is 
estimated at 200,000. The Broad- 
casting Association has a member- 
ship of 350, composed of importers, 
jobbers- and retailers, who pay a 
monthly fee for the operation 
of the broadcasting stations, of 
which there are one Government, 
two commercial and two private 
stations giving regular concerts. 
There are three wireless clubs in 

r 

Striking an entirely new note. 

côvering, but, being a man of 
resource, the Professor, supplied the 
deflciency by donning a red and 
green school cricket cap that 
belongs to his eldest young hopeful. 
He was so taken with his appear- 
ance when he surveyed himself in 

--the looking glass that he decided 
on the spot to adopt the cap per- 
manently for both town and coun- 
try wear. - 

control leaps forward as though 
something had kicked it. At the 

.next he does something with the 
air lever and the e gine sudde ly 
konks out. He i3 also rather 
inclined to forget at times of cmer- 
gency which thingrnejig does what. 
Hardly had we started when a 
little contretemps occurred. 

The First Accident - 

We were proceciig slowly along 
the High Street' when General 
Blood Thunderby stepped off the 
pavement right in front of us. The 
Professor stepped heavily upon 
the accelerator instead of the brake 
pedal and knocked him flat. The 
impact slowed down the car, but 
just as the irate warrior was 
emerging from behind it the Pro- 
fessor was unfortunate enough to 

in order not to disappoint our good 
friend the Editor I have sent a 
report of the Kastoff station to 
Professor Gobemouche in that city, 
and he will post it to Little Puddle- 
ton. The report is an excellent one. 
In it I have mentioned that th 
aerial wires are supported by mastr 
and that transmission is accom- 

I leaned trom my deck chair 
and dug him in the ribs. 

pushed by means of valves, a 

we very kindly call upon the 
Editor at our earliest convenience. 
T suggested to the Professor that 
it might be as well if he changed 
his boots before we adjourned to 
the Gazelle Office, and he departed 
in search- of replacements. He 
returned after a short interval 
striking a distinctly new note in 
natty footwear by sporting gym 
shoes and spats. 

A prolonged sekrch in the hai] 
failed to discover his own head- 

pieted and we were en route for 
Kastoff, the capi al of Yugo- 
Toblazia, with the Professor at the 
wheel. 

Novel Driving Methods 
The Professor ha a style of 

driving that is peculiarly his own. 
Years of devotion to wireless have 
made it impossible for him to 
refrain from twi idling constantly 
anything that can b twi:ldled. 
At one moment he sweeps op3n the 
throttle and the car under his 

of us that it would be positively 
unfair to the Gazette if we failed to 
spend the night in the health- 
giving atmosphere of Brighton. 

A Week Later 
A week later T leaned from my 

deck chair jowards the Professor's 
and dug him in the ribs. "Don't 
you think," I remarked, "that 
we ought to be getting on towards 
Kastoff?" "As soon as we are 
feeling strong enough," replied he, 
"we will start. But meantime, 

/ 

May, I96 MODERN WIRELESS 
/ 

The Message - Without a word the Editor wrote 'With myself at the wheel the 
there, we bdth opened, a cheque and handed it to me. journey was naturally accomplished 

the fateful letters. They were Within the hour our preparatbns without mishap. As we were near- 
couched in similar terms: would for the journey liad ben crni-. ing Newbaven it occurred to both 
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Fig. 1.-The essential batteries of a receiver are indicated 
A Practical Case as B, 82, and B2 ¡n this diagram. 

Ln the case of three dry cells ................... 
connected in series being employed, giving a total 
E.M.F. of approximately 4.5 volts, the contact 
arm should be "just on." I have stressed this 
point rather much. owing to. the detrimental 
results pródúced by over-running the valve. 

Fortunately the danger is not present to the 
same extent with most of the other types of 
valves; for instance, if those of the 38-4 voIt 

marked on the box. The answer you obtain will be 
the resistance required to reduce the low-tension 
battery voltage to the correct value as specified 
by the makers for that particular valve 

An Example 
For example, subtracting 28 volts from 4 volts 

gives 12 volts. Dividing this by i.e., the rated 

resistance element. 

The Essential Units 
There are two essential batteries in any receiver 

and these are the low-tension and high-tension 
units. - In addition, if loud-speaking is desired, 
for good reproduction a small grid-bias battery is 
employed on the low-frequency side. These 
batteries are indicated in Fig. r as B1, B2 and,B3 
respectively. 

The First Step 
The first step towards the recep- 

tion of signals from the point of viéw 
of the batteries will be to light the 
filaments of the valves, and this 
should be undertaken with some care, 
especially if dull-emitters are used- 
with the, 6o-milliampere type of 
valve, over-running the filament 
may result in a lost emission. lt 
is usual practice to specify 30-ohm 
rheostats with valves of this class 
and with a 4-volt accumulator 
about two-thirds of the total re- 
sistance should remain in circuit. 

order to maintain the correct filament voltage is 
quite a simple matter. A glance at the box in 
which the valve is packed will usually show a 
rrdnimum value for this voltage; for example, the 
box in which a D.E.3 valve is sent out has marked 
on the side, "Filament voltage 28-3 volts." 

Subtract the lower' voltage value from the 
voltage of the low-tension battery and divide the 
esult-by the rated filament current, which is also 

MUCH of the successful operation of a 
broadcast receiver depends upon the 
correct adjustment of battery voltages. 
In fact it may be said that incorrect 

values of low-tension or anode potentials will in 
certain cases prevent the set from functioning: 
This is particularly the case with the filament 
voltage, since it will be observed that signals 
only become audible when the contact arms on 
the rheostats pass a certain position on the 

tyke werç employed it is highly probable that 
the accumulator chosen would consist of two 
cells giving a total E.M.F. oI 4 volts. - 

Similarly for valves of the D.E.R. or D.E.2 
class one would use a z-volt battery and in the case 
of the, popular 25-ampere powervaIves, which 
are generally rated àt 55-6 volts, a 6-volt battery. 

-A Simple Calculatioñ 
To find thé resistance required in circuit in 

ADJUSTMENTS 

A. JOHNSONRANDÀLL 
Critical adjustment of all battery 
voltages is essential for the best 

working ¿f your receiver 

MODERN, WIRELESS May, 1926 

PAY ATTENTION TO YOUR BATTERY 
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existing battery being replaced by a new one, 
however, the symptoms have disappeared, but in 
nine cases out of every ten the use of a condenser 
as suggested will effect a cure. 

Adjustments on the L.F. Side 
On the low-frequency side of the receiver with 

the vast majority of valves in use at the present - 

time from 100-120 volts anode potential will give. 

etc., you should read 

THE. NEW 

Wireless Weekly 
3d. EVERY WEDNESDAY. 3d. 

-,-. -.. , 925 - - . 

make all the difference between an uncontrollable 
set with unsatisfactory reaction control and a 
docile receiver with which it is possible to creep 
right up to the threshold of oscillation, a state of 
affairs so useful and in many cases essential fór 
successful long-distance reception. 

A Good Plan 
If oscillation persists in spite of all attempts to 

discover a remedy it is a good plan to shunt each 
tapping on the HT. battery with a fixed con- 
denser of large capacity. Cases have occurred to 
my knowledge where even this has not been 
successful in curing the trouble. Upon the 

If you want to 
be Up..todate 

and to have the latest 
information concerning 
screened coils, neutra- 
using new circuits, 

Whatever the voltage of your accumulator, take The rule is to obtain the amplification ratio 
care so to adjust your filament rheostat that the of the particular valve from the maker's list 

Correct voltage is applied to the valve. - 
and todivide this figure, multiplied by two, into 

frequency stages. Most high-frequency valves 
require an anode voltage of about 45-60 volts, and 
the detector valve used in the majority of modern 
receivers needs about the same. 

H,T. and Oscillation Control 
Adjusting the H.T. voltage to the HF. valve 

or valves by decreasing it slightly will very often 

tue r.i. voitage it is intenüeü to employ. 
Eor example, the amplification ratio of the 

Marconi D.E.5 valve is seven. Multiplying this by 
two gives fourteen. Suppose it is intended to use 
an H.T. voltage of ioo. Then fourteen into ioo gives 
roughly seven volts, which is the grid-bias to be 
used at that particular anode voltage. 

Actually in practice it would be necessary to use 
7 volts owing to the fact that the grid battery 
would only be variable in steDs of i volts 

cases lower than that employed for the low- 

L 
... 

position for distortionless magnification. 
The fnost useful size of grid battery for 

normal work is one tapped at every 15 volts 
from O-9 volts. 

The Value to Employ 
The grid-bias to employ for different values cÎ 

H.T. voltage is frequently marked on the box in 
which the valve is packed. Failing this, the 
makers are usually only too willing to supply 
the necessary information. Capt. H. J. Round 
has given a useful "rule of thumb" method of 
determining the approximate grid-bias to use. 

- A "Rule of Thumb" Method 

j' 

'JI 

halved. When the resistance of the rheostat is 
known-the leading makers mark, this value on 
the containing box-the approximate position of 
the contact arm along the winding can be quite 
easily judged. - 

Anode 'Voltage 
We next come to the adjustment of anode 

voltage. The first point is that the H.T. voltage 
which should be applied to the high-frequency 
valves and to the detector is in practically all 

in the home. 

Grid-bias 
This now brings us to the question of grid-bias. 

The grid battery consists of a number of small dry 
cells connected as shown at B3 in Eig. i, and by 
means of a small wander plug similar to those 
used in the ordinary H.T. batteries it is possible 
to apply a negative potential to the grid of the 
low-frequency valve in order that the working point 
on the valve characteristic shall be in the correct 

May, 1926 MODERN 1VIRELESS 
filameht curfent, gire -20 óhins, vhich is the èry-excellént loud-speaking. Tlís voltage with 
minimum resistance. If two valves in parallel are the correct type of valve and grid-bias wiU permit 
controlled by one rheostat this value should be sufficient safe grid swing for all loud-speaker work 
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of other types. Here, however, the 
matter is also influenced by the 
large powers that have to be 
handled. 

No" Swinging" Effect 
The constant-frequency trans- 

- mission, enables the receiver to be 
set dead on the wave, and it may 
then be "forgotten," the signals 
being clearly readable or telephony 

familiar to readers of MODERN 
WIRELESS. 

Fig. i shows a simple trans- 
mitting circuit commonly used by 
amateurs, the oscillatory circuit 
L C, being transferred to the 
anode circuit, the arrangement 
being termed "series feed." The 
aerial circuit is coupled to the high 
potential (anode) side of the anode 
coil. 

- 926 

The Difference 
Now let us see how the master- 

oscillator power amplifier differs. 
The principle involves the use of a 
self-excited generator of oscilla- 
tions as before, but this is not 
directly coupled to the aerial 
circuit as in the simple one-valve 
transmitter. Instead, the output 
of the oscillator is utilised to control 
the grid of another valve-the 

A Constant Frequency 
The master-oscillator has one 

tremendous advantage over all other 
types of valve transmitters, in that 
the frequency of the emitted wave, 
and therefore the wavelength itself, 
remains absolutely constant during 
operation. Other conditions being 
equal, it is possible that the range 
of a constant frequency set may 
he 50 per cent. greater than that of 
the usual oscillator with ordinary 
coupling arrangements. jt is interesting to note that the 
master-oscillator system is used 
very extensively in commercial 
and other large transmitting 
stations almost to the exclusion 

i 
Fig. 1.-A simple transmit- 

ting Circuit. 

which a single valve s employed, 
is very much like a single valve 
receiver with regeneration produced 
by magnetically coupling the grid 
and anode circuits, a circuit quite 

of the usual places. such as X 
renders the system suitable for 
morse-code transmission. 

Instability 
The circuit however, is not 

perfectly stable, and is liable to 
be easily upset by changes of 
capacity (such, for instance, as 
those produced by an aerial swing 

- ing in the wind) or by fluctuations 
of anode supply voltage, etc. One 
of the best methods of obtaining 
euiicient.operation with this circuit 
is to utilise a grid circuit muli. 
ammeter at "M," aiming for the 
lowest current consistent with 
stable oscillation - 

I 

Details of a vry efficient 1Owatt transmitter for working on 45 metres 
which will be appreciated by all experimenters. 

other the master- 
OR some reason or 

oscillator as a 
system of gen- 

quency oscillations 
erating high-f re- 

seems to - have 
been neglected by amateur 
hansmitters generally, and par- 
ticularly the transmitter using 
powers of about io to 12 watts, 
although a little reflection will show 
that for low-power work this 
system has a particular usefulness, 
if loug range working is desired, 
with a minimum expenditure of 
energy. 

intelligible without the annoying 
"swinging" effect otherwise so 
often present, necessitating constant 
readjustment of tuning and in- 

evitable loss of part of the message -if any of it is readable at all. 

A Similarity 
Fundamentally, the ordinary 

transmitting valve oscillator, in 

L. 

ç- 

A Self-excited Arrangement 
The grid coil L3 is the reaction 

coil in the transmitting arrange- 
ment, and the number of turns 
is varied suitably until a point 
is obtained where the reaction or 
feed-back of energy is sufficient 
to overcome the L2 C circuit 
resistance, and maintain the anode 
circuit in a state of continuous 
oscillation, the aerial being ener- 
gised by reason of its coupling to 
the anode circuit. The arrange- 
ment is self-excited, and therefore 
the oscillations produced are con- 
stant in frequency, and interrupting 
the oscillations by keying in aiiy 

p - 
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r1ICROPHOt'1E 

Fig. 3.-Details of the theoretical circuit áre given in 
this diagram. 

- 
. - 927 

to operate on higher wvelngt1is, 
and their experience will guide them 
as to the necessary alterations in 
the design of the inductances and 
capacities in the oscillatory and 
aerial circuits, or these may be 
calculated from the usual form uhe. 

The circuit of the complote 
transmitter is showmAn Fig. 3. 

¶ 

The grid condenser of V1 COfl- The controls on the panel should be carefully mailpulated. 
nects to a tapping on L3, and by . - 
varyiiìg the position of this tap excitation of the amplifier grid, is reduced to three, and the con- 
the exciting voltage produced on Any change of frequency in the struction is thus simpler. 
the grid of the amplifier. may be oscillations of L3 C3 will cause instead of the series-feed for the 
regulated, the voltage being highest alteration of the "nodal points," . anode power supply the parallel 

system is used in the actual instru- 
- ment. There does not appear to be 

¿ / HOT WIRE AERIAL AMMETER any particular advantage in one or 
the other for low power, but in 

+1 the layout adopted, parallel-feed 
is more convenient from the wiring 

{H -HH-- rö\___-O + 2 point of view. 
L5 HT. A Satisfactory Wave'ength 

IL2 L 
- 

' The instrument was designed for ', 
operation on a 45-metre wavelength,- L .0002L4(1 

this wavelength having proved 

' R, 

+ particularly satisfactory for day- 
j' ¿\ ¿C.osi light communication-both C.W. 

L.T and telephony-up to distances of 
oo-800 miles with low powers. 

- - Some readers, however, may desjre 

Fig. 2.-The essential features of the master-oscillator A Reduction in Coils 
power amplifier. 

' The oscillator of Fig. 2 comprises 
separate grid and anode coils, so 
that a transmitter built on these 

valve, the arrangement of which of the grid tapping. 'Actually when lines would require four coils in 
is seen to be identical with that of L3 C, is oscillating, potential all. 
Fig i. ' nodes" are set up across L3, and By using the well-known Hartley 

The amplifier comprises the valve the position of the tap has to be auto-coupled circuit for the oscil- 
V1 and the oscillatory circuit regulated so as to provide effective lator, the number of coils require3 
L C1 which is tuned to the fre- 

. 

quency of L3 C3. The grid of the 
amplifier connects to a condenser 
C3-which is necessary here, owing 
to the series-feed arrangement of. I 

. 

the oscillator, by which L3 is at full 
. 

. . .. . ;.. 

H.T. potential-but in any case 
a grid condenser 'and leak are . ,,l 

nécessary, although these and the 
filament circuit connections have - 

been omitted, for the sake of , - 

clearness. - - . - 

ATapping ._'. 

. 

. 

- 

priii.ciples underlying the operation 
- of the master ,oci11ator, we wil 

L . . 
- -HI+ 

- iiow consider the practical construc- 
/ - tion of such a transthitter designed 

- - 
. about io watts. 

L1 O - i It will be apparent from what has 

c 
V1 - '.. leen said before regarding the oscil- 

L2 l 

c 
lator portion of the circuit that 

L3 C3 to operate on a uormal input of 

2 L any of the usual three-electrode 
I valve oscillator arrangements will 

CP - - Ht- be suitable, jrovided it is capable 
i p 

of- producing sústained oscillations 
+ - . - of the desired frequency. 

May, 1926 MODERN WIRELESS 
amjilifler-the output of the latter when connected to the anode end of and consequently the tap must be 
bemg coupled to tie aerial cirçuit. L3. - -- readjusted accordingly., 
A typical arrangement is showir This is -perhaps a somewhat 

, The lo- watt Transmitter 
in sig. e, V2 being the oscillator crude way of expressing the action 

Having briefly reviewed th 
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The special middle variable condenser was used in lieu 
of an ordinary .0002as it happened to be available when 

constructing the transmitter. 
densers, and also the stray capaci- 
ties between the wiring and various 
components. All fixed condensers 
and valve holders are m.ountcd 
upon small porcelain "bobbin" 
insulators, in order to raise them 
above the baseboard. 

The valve-holders are of special 

6 ins, by 3/16 in. (Silvertown Co.).. 

Two panel supporting angle 
brackets. 

Two ebonite terminal strips, 
3 ins, by 1k ins, by 3/6in. (Silver 
town 'Co.). 

One ebonite strip (for rheostat), 

resistance, and were made by wind- 
ing No. 36 S.W.G. Constantan 
resistance wim on short lengths 
of ebonite tubing, the domestic 
sewing machine being corn.. 
mandeered for the purpoe. They 
are not wound non-inductively, 
and in this connection the writer 
has made many experiments with 
grid leaks for transmitters, and in 
general his experience is that the 
value is not at all critical, anything 
from 2,000 to 20,000 ohms appear- 

- 
. Two .0002 variable condensers apart with their- riagnetic fields 

The components used, with the (A J Stevens & Co. Ltd.). at 90 deg. ,as will be seen from the exception of the grid leaks, are all special "low 'loss" valva photograp S as employed for receiving pUrpOseS, holders (N. V. Webber & Co., Ltd.) Minimum Losses and a complete list is given .Two i.5-ohm resistors and screw At the high frequency at wlnch below. 
. holders (Burndept Wireless, Ltd.). this set was designed to work, it is One wooden baseboard, i8 ins, by One 3-Ohm rheostat, all-metal - important to reduce to a minimum Iz ins, by in. type (Burndept Wireless, Ltd.). the losses in inductances and con- . One ebonite panel, z8 ins, by microphone transformer 

(Bumdept Wireless, Ltd.). 
- -- ' One D.P. change-over, panel 

mounting switch (A. F. Bulgin & 
I Co.). 

- .. ' - ..2 
. QneS.P.change-overpanelmount- 

/ . ingswitch(A.F.Bulgin&Co.). 
- t '' -' Three Decko" dial jnàicators 

- 

i L .4 \. (A. F. Bulgin & Co.). - i. - 
. One o to .25 amp. hot-wire 

- ammeter (Buradept Wireless, Ltd.). 
- ' '' 

j Two in. dia. "low-loss ' coil 
I 

- formers (Collinson Precision Screw _J . Co.. Ltd.). 
i ., / "' i i Eleven nickel-plated terminals. 
1 

-- j ' Four .00z fixed condensers (A. J. 
if - Stevens & Co., Ltd.). 

. 

One .00x fixed condenser (A. J. 
L_i._ 

.- '. St&C 
J. r r j '-. Stevens & Co., Ltd.): - 

. Two pieces of ebonite tube, 2 m5. 
o 

- dia, and 24i.ns. long. 
J 

I '' One pound x8 S.W.G. tinned 
¡ / copper wire. 

- Half doz. paper clips 

The Grid Leaks . - 
The grid leaks are of 4,000 ohms 

i 3i H-' 

AERIAF. 

4. Y' COUNTERPOISE 

Fig. 4.-A full size bi 

It is important to minimise, 
as far as possible, any magnetic 
coupling between L2 and T., 
so that these coils are mounted -JI 

-__- 3k" pi-' 2'ï-+-V+- 1"+- ¡"-'fi' 
AMPLIFIR C&oseo O5CILLATQ M!CROFMONEJ 

t 
CIRÇW GR/O . 

- 
- ¡'4 

y 
-é- .+. 

ueprint, No. 159a, can be obtained post free if desired. 

"low-capacity" type, with a mini- 4-ins. by z ins, by 31X6 in. (Silver- 
mum of dielectric materIal between town Co.). 
the sockets. One .0005 variab1 condenser 

The Components (A. J. Stevens & Co., Ltd.). 
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consist of 100 turns of 36 S.W.G. 
D.SC. wire, wound on 2 in. dia. 
ebonite tubes. The value is not 
critical, pivided the inductance 
is several times greater than that 
corresponding to the working wave 
length. The chokes should be kept 
well away from inductances, in 
order to prevent interaction of the 
stray fields. 

Blocking Condensers and 
Inductances 

The anode circuit blocking con- 
densers C3, C4, C7 and C8 consist 
of duplicate condensers in series, 
thus dividing the H.T. potential 
across each, in order to provide 
a factor of safety; the condensers 

r having to carry ra(liO-frCquenCy 
currents in addition to the D.C. 

929 

wound on the same "low-loss" 
fonner in. dia.), itli a ? in. 
space separating the coils, L1 con- 
sistirzg of io turns and L3 22 turns; 
while L3 consists of 20 turns on 
a similar former. The spacing be- 
tween turns is approximately in., 
and ordinary paper clips are used 
for the variable tapping con- 
nections. - 

i -- - 
L4 SKEuroN FORM(R 

14.T.- H.T.+2 H.L+J 

Fig. 5.All the components are well spaced in this unit. Blueprint No. 159b for 1/6,. 
- postfréè.. . - 

ing satisfactory, provided the grid Screw-in interchangeable re- H.T. potential applied across them. 
turns or grid coideriser are adjusted sistors are provided for the valve Single condensers have however 
accordingly-this in respect of filaments, enabling valves of dis- been used with D.C. voltages up to 
to-watt transmitters. similar types to be employed. 500, without trouble, but tl.is is 

Radio-frequency Chokes A master rheostat R3 controls both not advised. 
valve filaments for rapid switching 

The radio-frequency chokes L on and off 
The aerial and the amplifier 

and L5 in the H.T supply leads -anode inductances L1 and L2 are 

J 

[ 
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gives the complete *iring diagram across it. Wh'en the key is up the condenser of' tìíe oscIllator "are 
and should be carefully followed resistance comes into circuit, and adjusted, until by means of the 
when making up the transmitter, reduces the radiation to about absorption wavemeter, oscillation 

The hot-wire aerial ammeter one-third it, normal value, Owrng is indicated at the required fre- 
has a range of o to .25 amp.; while to the fact that the amplifier never quency. The amplifier H.T. is 
on the panel immediately above ceases "oscillating, the emitted ndw connected. 
and below it are situated the aerial wave remains quite steady and Using the Wavemeter 
and earth terminals. The three keying clicks are minimised With the aerial circuit discon- 
HT. terminals are situated at the thereby. 

- 

' 

nected, the tap on to coil L, 
: 

I ' ., , 

" ' H 

- 

"\ " 
c - - 

'.':.' 

- - 4 

The two coils L1 and L are 
mounted well apart to minimise 
the effects of magnetic coupling. 

)IODERN WÏRELESS May, 192f) 

Panel Details Keying amplifier, but valves of a similat 
The panel details are given in. For C.W., keyingis effected by type can be employed. 

Fig. 4 arid no difficulty should be means of a resistance placed in the With both valves alight, and the 
experienced in mounting the HT. iead from the battery to HT. to the amplifier disconnected, 
necessary components; while Fig. 5 H T. ± i, with, the key connected the anode tao. arid tan and arid 

rnicrophone and the microphone amplifier. For high power work it 
battery. is usually desirable to employ 

A six-volt battery is connected valves of more nearly equal power 
to the two upper right hand ter- rating. In the present instrument 
minais -on the panel to excite the a Mullard D.F.A. ô is used as the 
microphone primary circuit. oscillator, and another as the 

L :. 

Consistent Results 
The instrument has exceeded 

expectations in ease of operation 
and consistent results and good 
telephony has been reported in 
Bristol, Southport, Cambridge, etc. - 

back of the baseboard, and the 
L.T. terminals at the right hand 
efl(l, next to the rheostat. 

Telephony and C.W. Working 
For telephony, grid circuit modu. 

lation is employed, the arrangement 
of which will he followed from Fig. 3 
a double-pole two-way switch 
connecting the modulation trans- 
former secondary winding across 
the oscillator grid condenser C9 in 
one position and the grid leak in 
the other for C.W. A single-pole 
switch is .fitted in series with the 

Adjusting the Apparatus 
Adjustment of the circuit is 

easy if carried out methodically. 
An absorption waveineter is used 
consisting of a 5-turn inductance, 
variable condenser and a small 
flashlight bulb joined in series. 
This can be calibrated . easily 
against the receiver by means of the 
well-known "resonance click 
method. 

Usually the power rating of the 
oscillator valve V2 should be not 
less than 25 per cent, of that of the 

the anode tuning condenser and the 
grid tap are now varied, until by 
approaching the wavemeter to 
L2 maximum strength of oscilla- 
tions is indicated. The aerial circuit 
should now be connected and 
brought into tune by means of the 
variable condenser and the tapping 
on the inductance. 

At LS the radiating system 
consists of a 70 ft. single wire aerial 
and 50 ft. counterpoise, and for 45 
metre work the aerial is tuned to the 
third harmonic. 
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to vhat can be obtained from such a set of the 
"straight" variety. If we are prepared to 
sacrifice quality, and if the circuit is carefully 
designed and laid out, a very considerable volume 
of signals can be obtained from such an instru- 
ment. Indeed, in a good low-loss circuit with 
suitable components, valve and battery supply, a 
measure of loud-speaking can be obtained up to 
ten milesirom a broadcasting station which many 
people would consider satisfactory for a small 
room. 

valve sockets and a grid condenser with leak. 
The cost of the grid condenser and leak is balanced 
by the saving on the crystal detector, so that 
roughly speaking the additional cost is but a 
shilling or two for the two valve sockets. 

The actual saving, of course, is on the cost of the 
two extra valves, and the lowered anode current 
consumption from the high-tension battery, as 
well as the reduction in filament current which, in 
the reflex circuit is a third of that required for the 
three-valve straight circuit. 

filament current by reflexing is nowadays no great 
advantage. 

The home constructor is so bften faced with the 
problem of " single- or multi-valve " that a little 
time spent in considering the pros and cons of the 
subject will not be wasted. Let us, then, see first 
9f all what can be said for the single-valve set. 

The Single-valve Set 
Single-valve sets can be divided into "straight" 

and " reflex" sets. In spite of the remarkable 
claims made from time to time for some new 
single-valve circuit, there is a very definite limit 

reflex receiver is practically the same as in a 
three-valve set, fgrwith modem valves, which are 
not critical a to filament current, a single rheostat. 
will serve quite ádequately for three valves. 

A Comparison 
-. Comparing a reflex receiver using a valve acting 
as a high- and low-frequency amplifier with a 
crystal as rectifier with a " straight " three-valve 
set, consisting of a high-frequency valve, detector 
and one note magnifier, using a common filament 
resistance, we find that the only additional parts 
required, other than valves, are two additional 

appearance, its tremendous filament consumption 
was, perhaps, its greatest drawback. 

Current Consumption 
For example, a seven-valve superheterodyne 

using bright emitters throughout, consumed about 
4 amperes, whereas the same instrument can J 

nowadays be run quite efficiently. with a total 
filament current of less than half an ampere. 
Similarly, the wane in popularity of reflex sets can 
be attributed in a large measure to the growing 
use of the dull emitter valve, for the saving of 

Reflex Receivers 
When we conic to reflex sets employing a single 

valve, the valve can be used simultaneously as a 
high-frequency and a low-frequency amplifier, a 
crystal being used as the detector. Here again, 
with a properly designed receiver, remarkable 
results can 'be obtained, and, from 5 to io miles 
from a broadcasting station really adequate loud- 
speaker strength is obtained with the average 
aerial. What is often overlooked, however, is 
that the cost of the components in a single-valve 

e' 

i 

. 

fl HE downward tendency in, valve 
prices which has showed itself 
in the last year or two, has 

Ii already had a distinct influence 
: on the relative popularity of 

single-andmulti-valvesets. When 
bright emitter reigned 

supreme, few experimenters could face with -, 

equanimity the problem of providing the low- 
tension current for a five- or six-valve set, and 
when the superheterodyne receiver first made its 

Marked Effects 
To obfain such sensitivity, hiwcver, 'the :valve 

must be worked very close to the oscillation 5oint,. 
and it is .here that the distortion, due to reáctìon, 
is very marked. Even with the brightest of bright 
emitters, the current consumption does not much 
exceed three-quarters of an ampere at 3 to 4 
volts, and the drain on the high-tension battery 
is very small. Furthermore,-the cost of the com- 
ponents for a straight single-valve set is relatively 
low. . . - 

he Pros and Cons 

Discussed ji 

)ByPercy W. Harris, MIRE. 
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ç 
Volume and Quality wireless experts of this country ue multi-valve 

- sets in preference to single-valvers, dull emitters in 
It is now recognised by all experienced worker preference to bright emitters, and a minimum 

that adeguate volume accompanied by good amount of reaction amplification. 

i. 932 S - 

f - S 

t. 

/ 

abandoned long ago in favour of very large and 
. heavy 45 volt units (two of which are used in most 

of the receivers) themselves each as heavy as the 
average 30 or 40 ampere-hour accumulator. This 
large type of high-tension battery is available in 
this country, and I see that the Ever-Ready people 
aie now supplying similar batteries of identical 
size and of British manufacture. 

Such batteries have a life of six or nine months, 
even when used with small power valves in a five- 
valve set. Twenty or twenty-five milliarnps is no 
unusual IoaJ for such a five-valve receiver, and is 
Far greater than should be taken from the ordinary 
size of high-tension battery. 

Strangely enough, far too many listeners are 
content with poor quality in reproduction, and for 
this reason will put up with the distortion which 
inevitably rises in pressing a single valve to its 
utmost limit to obtain volume. As I have indicated 
earlier in this article, if you are prepared to 
sacrifice quality, then the multi-valve set may seem 
rather an extravagance, but personally, knowing 
the excellent quality of the broadcasting now avail- 
able, i invariably use a multi-valve set, even for the 
local station, being quite cbntent to obtain 
slightly less amplification per stage, for this is 
accompanied by first-class quality. 

I can safely say that the majority of the 

from it. 
With a load up to 3 or 4 milliamperes, the 

ordinary size of high-tension battery will have a 
-life of about nine or twelve months at the most, 
and even when nothing whatever is drawn from it, 
it will not last any longer, but above the figure 
mentioned, the ordinary size of high-tension 'dry 
battery is unsuitable, and will rapidly depreciate. 

American Practice - 

In America, where five-valve receivers using 
small power valves are by far the most popular, 
the small size of high-tension battery has been 

if they listened in daylight to find what small 
penetrating power a single-valve set possesses 
under such conditions. 

'Even a five-valve et with two stages of really 
efficient high-frequency amplication will not bring 
in all of the B.B.C. stations in daylight. A six- 
valve receiver can however do this, and by utilising 
the latest information available, such a receiver 
will be described - in the next issue of MoDERN 
WIRELESS. - 

- Strange Fact - 

emitter valve ("general-purpose" variety) with 
6o volts on the anode, takes, at zero grid voltage, 
i milliamps, whereas the same maker's 25 
ampere small-power valve, worked under identical 
conditions, takes 4 milliamps. This means, of - 

course, that the small power valve, while taking 
only one-third of the filament current compared 
with a bright emitter, takes nearly three times the 
anode current. Of the two, the filament current 
is much the cheaper and easier 'to provide V The 
length of life of a high-tension dry battery is 
rapidly shortened if we draw too big a current 

The Service Required 

After all, so much depends upon the kind of 
service you expect to get from your wireless 
receiver. . Too often the "freak" or exceptional 
reception conditions obtaining on a particularly 
good evening are used as a basis for choosing a 
receiver or a circuit. 'Winter conditions, too, are 
invariably better for long distance, reception than 
those ruling in summer time V Many listeners only 
use their sets after dark, and would be surprised 

a valve detector and one stagof note ìnagniicatin 
- will give definitely better results thän the best 

single-valve reflex with crystal detector. 

The Small Power Valve 
The biggest problem in multi-valve radio is the 

provision of an adequate anode current supply, 
particularly with the deservedly popular small 
power valves using a 25-ampere filamneñt - 

current at about 5 to 5 volts. Many listeners do 
not realise the tremendous drain these valves 
exert upon the high-tension battery. To give 
you a practical example, a very popular bright 

a detector and two stages of low-frequency, can 
be made to bring in a number of stations other than 
the local at full loud-speaker strength without the 
need of any valve being pressed to the limit. 
Those readers who have not yet had the pleasure 
of listening to distant stations on such a set will 
be surprised to find how "near" they sound, as 
compared vith signals of the same volume from 
the same station obtained with a smaller number 
of valves pressed to the limit. -Indeed, the- 
criticism of.the quality of foreign station reproduc- 
tion is toO often based upon opinjoñs gained from. 
distorting receivers. 

M:ODERN WIRELESS - May, 1926 

Better Results quality is only obtainable with multi-valve sets,- 
unless, of course, we confine our attention to a With the small power type of valve a three- nearby station. Some amateurs, particularly in 

valve set takes no more current than a single- tIj- early wireless days; are inclined to push each valve reflex using'a bright. emitter,.while if o6-. valve to its limit of amplification, revelling in the ampere valves are used, the saving in current by great volume so obtained and ignoring the heavy using a reflex in place of the three-valve set is sacrifice of quality entailed. negligible in practice. Furthermore, the straight 
three-valve set with one stase of hih-freauencv. A set with one or two stages of high-frequency, 
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menting with the receiver 
out of doors. There is, 
first of all, the novelty 
of hearing the broadcast 
programmes in unfamiliar surroundings; the per- 
formance of the receiver when it is used on a tem- 
porary aerial away from houses and railways 
may also provide some enlightening information. 

Employing the car battery will obviate the' 
necessity for an additonal accumulator. 

933 

same methods if desired; 
but the object here is to 

- describe the simplest way 
of putting up a wire or 

otherwise forming an aerial so as to get good 
results with a minimum of trouble. 

- Transport 
Those who have cars to take them vill, of course, 

must also be a large 
number of enthusiasts 
who like to take their '/:.,frv 
receivers with them even ?.»-&-. 
f or short trips into the - 
country. The wireless ._ 
set may be put to .Ç ;&'i .> 
various uses when it is. ,. ' 

i. $ .. 

taken away out of the : 

town. It may be cm- / 
ployed simply to pass the 
time in the ordinary 
way, furnishing a 
pleasant background of 
broadcast music at a 
picnic, for example, or 
even supplying the 
necessary "orchestra" 
for an open-air dance in 
the evening. 

Enlightening Infor- t 

matiOn 
I There is also a' good 

deal of interest in experi- 

1' 

- 

use out of doors probibly 
-: presents a problem to - 

many people sufficiently 
-t- - . serious to make them 

hesitate about taking out 
the receiver at all. Of 
course, if one has a 
superheterodyne re- 
ceiver, this problem is 
non - existent, but even 
with modern develop- 
ments the superhetero- 
dyne is not yet 
ewrybody's instrument. 

I To put up an aerial for 
the ordinary type of set is 
not really such a difficult 
matter, and it is the 
purpose of this article to 
show how easily tern- - 

porary aerials may be 
erected out of doors. It 
will be apparent that 
more ambitious aertals 
may be erected by the 

When planning an expedition into the country, the problem of suitable aerials 
arises if a receiving set is to be taken. The suggestions made in this par: 
ticularly interesting article merit the earnest consideration of all our readers. - 

NOW that Easter is well past and we have had 
a good taste of really warm and dry wea ther, ithere is every inducement to get out of 

doors at week-ends and at other times when 
opportunity offers and the weather is kind enough. 

I, 
No doubt a great many people prefer to leave 
wireless behind them on such occasions, but there 

It may be found that the receiver gives sur- 
prisingly good results both in long-distance 
reception and on the local station whén it is thus 
removed from the ." screening " of its normal 
environment. - 

Temporary Aerials 
The erection of a suitable aerial for temporary 

FORTHE 
CUNTRYH 
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J 
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extreme height is required, there is no need to 
climb the tree chosen in order to fix the aerial. 
A piece of a broken branch or a stone should be 
tied securely to the nd of the wire, and thrown 
up over a convenient branch. If the weight at 
the end is heay enough, it cah then be pulled up 
close against the branch over which the wire has 
been thrQwn,and it will stay there securelyenough 
to enable the wire to be stretched tight betwèen the 
tree and the receiver. 

At the receiver énd' the wre may be tied to 
a short wooden peg in the ground, or, better still, 

Where possibl. tue free end of the aerial 
should be slung over the branches of a 

high tree. 

of trees may be expected to provide a better place 
than the middle of a group of them. Note should 
also be rñade of the direction of the local station, 
if it is desired to receive this, and if possible the 
aerial wire should be so placed that it points 
either directly towards or directly away from this 
direction, preferably the latter. In this connec- 
tion it may be found interesting to ti-y the 

.1 - 

r, 

Supporting one end of the wire on the 
motor-car is a convenient arrangement. 

itself, a coil of loo feet of rubber covered stranded 
cable, the insulation being either soft or vulcanised, 
an additional short length for the earth lead, 
and a large jack-knife or short iron spike with a 
terminal on it. 

Insulated Wire 
The advantage of taking insulated wire is that 

there is really no need to have separate insulators 
as well. When an aerial is to remain in the same 
place for some time, it is necessary to insulate it 
carefully with porcelain or other insulators. 
If the wire is to be up for only a short time, how- 
ever, the separate insulators may be dispensed 
with, without serious loss of efficiency, the cover- 
ing of the wire itself being relied upon. 

A High Aerial - - 

The photographs on these pages will show 
some of the various arrangements which may be 
tried. As with the aerial which is in permanent 
use at home, it is of advantage to get the wire as 
high above the ground as possible. Trees often 

- afford a convenient means of supporting one end 
of the wire, or even both ends if desired. Unless 

- A Suitable Site '- - 

In selecting the actual site for the aerial when 
trees are tobe used as supports, the fringe of a bclt- 

J 

'I 

take also an earth pipe or earth mat and even light 
masts for erecting the aerial. If everything has to 
be carried by hand, however, these refinements 
will u;ually prove unnecessarily burdensome. 
It will then be sufficient to take, besides the set 

of the rcivr b3ing jammed in the hinge of the 
blade s it is opened; the blade is then pushed into 
the ground. 1f there is a pond anywhere near 
an excellent earth can usually be secured by taking 
a lead to it; it Will be found best to bare of 
insulation the part of the lead actually in the water, 
this part being a few feet long and not.merely an 
inch or two. 

A Use for the Motor-Car 
When the receivèr has been brought out in a 

car, the car itself may conveniently be urcd to 
upport one end of the aedal wrc, as rhow in 

one of the photographs. Here the aerial is stretched 
tightly between a small tree and the steering whccl 
of the car, the receiver being on the car, wIr re 
the batteries are handy, in order to save the d. y 
cells which properly belong to the rcivi. 
No attempt is made in this case to get the auIal 
up to any great height. The full length of the. i:re 
is used, and the set is placed right at one end as 
before. - 

MODERN WIRELESS 
beble to carry quite heavy apparatus, and the car 
battery may be used for supplying the necessary 
low-tension current for the valves. They can 

May, 1926 

to a bu;h a few feet above the ground. For the 
earth cuìction the jack-knife may be used, 
the end of a short lead from the earth termral 
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I 

For example, with - an overhead aerial, the 
counterpoise may be tried either directly under- 
neath the aerial or as a continuation of it in the 
same line, or in any intermediate position. With 
some types of aerial connection it may be found 
best to dispense with the earth altogether. It 
is impossible to lay down any hard and fast rules 
about the erection of temporary aerial systems of 
this sort, as local conditions will be the deciding 
factor in the efficiency of any given arrangement. 

Using a Fence 
Peñces, either of the iron bar type or those with 

galvanised wre supported on wooden or concrete 

Satisfactory Results 
It will be seen that there is ample scope for 

experiment in the use of a receiver out of doors. 
It will in a great many cases be a pleasant surprise 
to find that the receiver functions so well under 
such conditions as a contrast to the moderate 
results which are often all that can be expected 
from it in the town. Provided that one does not 
expect to get big signal strength at too great a 
distance from the desired station, quite unambitious 
receivers and simple aerial systems which are light 
to carry and easy to erect and dismantle will be 
found to be well wórth while taking out for a 

few hours away from the streets and buildings: 

The use of an iron fence as an aerial is an 
- -expedient Worth trying. 

With this,arrangément and with those that are to 
be described it will be worth while to test several 
different types of earth connections- in order to 
get the best results. Besides. the direct. earth 

rith a knife or metal spike, a counterpoise may be 
tried, consisting of several yards of insulated wire 
laid on the ground. It will quite likely be fo'und 
that the position of this counterpoise wire elative 
to the aerial wire or connection has an appreciab1 
effect on signal strength. . - - 

An Example 

A very suitable type of wire to use for these 
temporary aerials is the steel stranded cable with 
vulcanised insulation, which is readily obtainable 
nowadays. This is composed of a number of 
fine strands of steel wire with one or more strands 
of copper. This cable will stand any strain that 
it is likely to be subjected to when in use as an 
aerial. It is open to question whether such steel 
stranded cable is suitable for continuous use for 
permanent aerials, owing to the fairly ready 
oxidisation of tbe strands in spite of the insulating 
covering, this later deteriorating under the in- 
fluence of the weather. For temporary use, how- 
ever, it should prove quite satisfactory. 

t 

joining the receiver and the station, it may be 
found póssible to reduce the strength of signals 
considerably, thereby assisting in the 'reception 
of other station, which are normally, obliterated. 

A Ground Aerial 
In open country, where there are no trees ór 

other natural supports available for the aérial 
wire, the experiment may be tried of laying an 
insulated wire straight out along the ground. 

F 

and that is all that is needeth If a fence close to 
a rallwa is used, or one in a locality where power 
or light màins are not far off, trouble may be ex-' 
perienced from 'interference from this source. 
It will sometimes be found possible to reduce the 
interference from this cause by inserting in series 
with the aerial lead to the fence wire a condenser 
of large capacity. 

- Tree Aerials 
- A more-or less "freak" type of aerial which. 
may be tried with success is, the trunk of a tree. 
To utilise this,the blade of a knife should be driven 
well into the trunk, so that it penetrates into the 
green wood under the bark, and a lead attached 
to this from the aerial terminal of the receiver. 

Generally 'speaking, however, the use of such 
unusual. aerial systems will. be confined to experi- 
ments.- The more conventional type of wire aerial 
may be expected to give, better -and more con' 
sistent reception. - 

The Aerial Wire 
A word about the actual wire used for the 

aerial may not be out of place. If stranded copper 
flexible cable is used, of the kind which has a 
'oft rubber covering, care should be taken not to 
strain it too tightly between the supports. If it 
is overstrained, the rubber insulation may crack, 
so that the strands are exposed to oxidisation. 
Under such circumstances the fine strands will 
soon become brittle and the cable be mined. 

A Useful Type of Cable 

.1 

kfay, 1926 

directional efféct of different positions of thaeria1 
on the signals received from the local station. 
By placing the aerial wire at right angles to a line 

MODERN WIRELESS 
posts, will often obviate the necessity of putting 
up any overhead wire at all. A short lead should 
be taken from the receiver to the wire of thé fence. 
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- Fig. 1.-The first two valves of this -eceiver are wired in series. 
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capable of receiving the local station 
aad with the min,imum iuinber of 
controls. . - 

For the Music Lover 
Super-selective receivers with 

many stages of highly efficient high- 
frequency' amplification which to 
the enthusiastic experimenter are 

- so attractive, make no appeal to 
this class of broadcast listener. 
The music lover asks merely for a 
set which, in addition to giving 
pure reproduction, can be switched 

The Result of Experience 
The circuit, which is shown in 

Fig. i, was decided upon after a 
considerable amount of thought 
and as a result of experience with 
a multitude of different arrange'- 
ments-extending over a,number of 
years. There are four valves which 
function as follows: V1 amplifies 
the incoming high-frequency oscil- 
lations which are transferred with 
the aid of the aperiodic transformer 
L3 L4 to the detector valve V2. This 

arrangement will give reu1t 
greater than about 6o per cent, of 
those obtainable with an efficient 
tuned stage, but to retain extreme 
simplicity a certain amount of 
efficiency had to be sacrificed since 
the use of a tuned stage would have 
necessitated ari extra tuning con- 
trol. 

Anode Current Rectification 
The detector valve V rectifies 

on the anode current principle, 
sometimes called the bottom bend, 

, 

Readezs dsiring a set for the local station and Daventry with a single 
,control will find this receiver admirable for their needs. 

1HERE jrust. be a.1 ,on or off at will by one simple - transformer, which requires no 
very large nuinhièr movement of a switch. tuning condenser across either of 
of listeners who, The receiver described in this its windmgs, provides a moderate 
being interested in article is of the above type and has degree of amplificatjon over a wide 
wireless solely as a been designed with the object of band of frequencies. 

- 
- meafls of enter- supplying the needs of those who 

r tainmexzt, wish for' desire to listen to the local station Retaining Simplicity 
nothing more than a'simple receiver only. , It is not claimed that such an 

MODERN WIRELESS Ç May, 1926 

SINGLE CONTROL 
F UWVÄLVE I 

.RECEIVER1, 
Bi7' 

A.JOHNS(9$RANDALL. 
- 

ï 
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Fig. 3.-The switch S2 is the tone-control unit of the 
-. . receiver. Blueprint No. 160a, is. 6d., post free. 

One potentiometer (Radio In- 
struments Ltd.).. 

One 5 point switch (Radio In- 
struments Ltd.). 

One baseboard mounting valve 
socket (Burwood). 

One aperiodic H. F. transformer 
(Magnum). 300-600 metres type. 

One Radio-frequency choke 
(Lissen, Ltd.). 

Two anode resistances-zoo,000 
ohm (Mullard Radio Valve Co., 
Ltd.). 

Two 0.1 microfarad Mansbridge 
condensers (Dubilier Condenser Co., 

resistors. By connecting the lila- .._ - 
ments of the rst two valves in The components are arranged in a particularly compact . - - 

serles their total current con- . -. manner. -. V 

sumption has been kept equal to 
that of one of theni, with the Sucs a circuit forms a simple and insulating panel (Americati Hard 
additional advantage that 

- 
or 6- foolproof arrangement which once Rubber Co.). . 

volt valves of the .25 ampere type tuned into the local station can be Two terminal strips-one z ins. 
can be used in the low-frequency left and merely switched on and by 2 inc. and one 4 ins, by 2 iflS. 
stages. . - off as required Two small angle brackets. 

Two baseboard mounting coil 
V sockets. 

Lr- 
A 

One .0005 variable condenser 
-. V 

V 

- 

(Radio Communication Co., Ltd.). 
. 

TU ¡NG "-. 
' "A k rour n i-p ollic vaive- 

8 holders (Burndept Wireless, Ltd.). 

1. 
' -- 

. 

by means of the two resistance- ,... - 

- coupled stages V3 and V. t 

Resistance-capacity coupling, al- -. 
. 

L - 

fr 

though not giving the same degree ' \ - ' --' - 

of amplitication as can be obtained- - - 
L 

- with transformer or choke coupling, -. - 
f 

L 

possesses the merits of magnifying - ; I 

uniformly at all frequencies, and - 
- . 

in addition does not present the 
. i ._ 'i -L. . ..... - 

sm difficulties in design as do . 

- . tle other methods mentioned. . ' -J-.-.__- 
- ç-1, ;.- i' -. 

Interest1nFeares : 
. - ,- . 

A filter circuit in the anode feed 
( ¡ 

I . of V4 isolates the loud-speaker L 

windings from the steady anode - iI.;. L ' - 

current, which in the case of some . -' - 

J of the power-valves on the market - 

- 
-may be quite considerable. No 

. / - -_..-- - - 
filament resistances are provided - 

sincethesethasbeendesignedto 1 

-- operate with certain types of valves '. - - 

in conjunction with suitable fixed - 

Ç. f 

h. 
Ç 

Ç , 
Fig. 2.-Details of the tone- 

control unIt. 

ano y2. 

In this way filament resistances 
can be dispensed with, an ordin- 
ary 'Ofl and off" switch being 
used instead. 

Ç Tone Control 
A tone control is provided across 

the loud-speaker terminals to enable 
) the tone of the instrriment to be 

adjusted according to individual 
taste. (For details see Fig. 2.) 

placf'd by any others of equivalent 
quality, as advertised in th,e columns 
of this journal, although space 
shoidd be taken into consideration. 

One sp"cial cabinet provided with 
battery accommodation (Carrington 
Manufacturing Co.). 

One baseboard size x6 ins, by / 
9 irs. (Carrington Manufacturing 
Co.). 

One i6 ins, by 8 ins, by . in. 

-i 

's. 

May, 1926 

this method possessing special ad- 
vantages when the receiver is 
employed at short distances from 
the local station. The rectifed 
impulses are aftprwards amphíed 

1I 

A Possible Combination 
For instance, with a 6-volt accu- 

mulator one could use a couple of 
6-volt valves for V3 and V4 and 
two suitable 3-volt valves for V1 

rO-DERN WIRELESS 
Components 

To construct the receiver the 
followingcomponents will be neces- 
sary, but it should be noted that 
the makes mentioned can be re- 
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I -. I 

One .oi clip-in condenser with 
clips (L. McMichael, Ltd.). 

Five tone-control co densers- 
two of 002, two of OO4 a d óne 
of .006 microfarad (Watme Wire- 
less Co.). 

A quantity of Glazite and a set 
of Radjo.. Piess panel transfers. 

Eight;wander plugs and flex. 
One 4.5-volt grid battery and one 

9-vo lt grid battery. -. 

938- 

- 

the left of the panel and the tone- 
control switch on the right. In 
the centre is the .0005 variable 
condenser and immediately under- 
neath is placed the filament "on 
and off" switch. 

:: 
LOUDSPEAKER LT.- LT.+H.- - - - - EARTH AERIAL 
Fig. 4.-Laying out the components and wiring wIll be facilitated by reference to this 

diagram. Blueprint No. 160b; is. 6d., post free. 

Two .25 megohm resistances Two .0003 fixed condénsers Simple Panel Layout 
with holders (flubilier Condenser (\Vatmel Wireless Co.). 
Co. (1925) Ltd.) One push-pull .switch (Igranic The panel layout is extremely 

One "Success choke (Beard Electric Co. Ltd.) . 

simple, since all the components 
and Fitch Co., Ltd.). .. Six térmjnals ... mounted thereon are of the one- 

Two 2 microfarad .éQrLdensers - hole fixing type, and a single in. 
(Telegraph'Coñdenser Co.) Two fixed resisters (the resistaice drill will suffice iii each ¿ase. 

One .00ô fixed condenser (A. j. of these is jìven btçr) with. holders. Referring t -Fig. 3, the potentio- 
Stevens and C9. (1914) Ltd.).. (Buredcpt Wireless, Ltd.) - meter may be seen mounted on 
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- - The small grid-bias battery is used for anode-current rectification. 
/ 

L ' 939' 
-\ - 

f -' 

- i these strips are placed one inch bare wire. The writer finds that -reconimerded by the makcrs 01 
- - - 

I 

'i 
: - 

'i 

.5 

.- S' -- ,- 
- - 

-: 

.5.- 

- - -' 

IR -iT" .! 
j 

f1I 

5 

- . - 
5 

S. 

Simplicity is the keynote of the front of panel. 

for drilling. It is a good plan to 
rn a smill pilot drill through 
before proceeding with the in. 
drill, to prevent the latter from 
vadering. 

Having drilled the panel fix it 
to the baseboard, countersinkin 
the screw holes where necessary 
with the aid of a rose bit, and secure 
the two terminal strips to the back 
of the baseboard in the positions 
shown in Fig. 4. The terminals on 

hot ir3n, a supply of non-corrosive 
soldering paste and some blowpipe 
solder are available. Ij the case 
of this particular receiver the wiring 
will be simplified if the leads to the 
filaments and filament control 
switch are commenced first: 

The use of insulated wire makes 
the work much easier for the novice, 
since th fact of two of the wires 
touching will not lead to the same 
dangers as would be the case with 

TheH.T.Units - - 

For sets of this description th 
writer prefers two large sized 6o-volt 
units of the Columbia type, since 
he has found this typç of battery 
to give more economical and con- 
sistent results than the small sized 
units so frequently employed. The 
cabinet is sufficiently large to take 
two 6o-volt Columbia or similar 
batteries. The negative grid-bias 
plug should be inserted at a tapping 
in G.B. z, wlich gives a voltage 

ponel layout diagran should be the panel and baseboard, and the covering. The tone-control con- -: 
followcd carefully, the necessary set is ready for wiring. - - densers should be soldered intO 
cntre lines being marked out position after the remainder of the - - 

p with the aid of a scriber and steer wiring-up - -wiring is completed. 
rule. After this the centies for Wiring-up is a comprative]y - 

the holes may be punched ready easy matter provided that a clean - Operating the Set 
To operate the receiver proceed 

- - 
as follows :-Comiect up the two 
low-tension leads to the terminals 

I marked L.T. + H.T.-and L.T.- 
and having screwed two suitable 

- 

fixed resistors into the sockets and _---: - 
- / 

' 

\ 
iÇ 

inserted the correct valves, pull 
The '' 

t 
out the switch-knob. valved 

7 should now light. All being well 
join up the two H.T. + leads 

.. . to the points marked H. T. + i 
-5 

and H. T. + 2, having previously 
attachcd the H. T.-lead to the 
terminal markcd L.T. -3-. HT.-. 

Insert the H.T. + I wander. 
. 

plug into, say, the 6e-volt sockel -, 

- - . . 

of the H.T. battery and the H.T, 
- - -3- z into the xzo-volt socket 

Ma5',I26 MO)JERN 1VÍREÏESS 

Practical Hints apart, betweei ceiitres. The. corn- an old safty- azor blade is very -' - 
: 

The dimensions given in the ponents may now bemounted on useful for removing the insulating 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


then adjust the condenser C1 until 
signals are heard. Find the best 
position for C1 and readjust the 
potentiometer until the best results 
are obtained. 

At tue same time a readjustment 
of H.T. + i may be tried, but it 
should be remembered that a point 
will be reached when a further 

as to the use of the tone-control 
switch. lt will be seen from the 
separate diagram that condensers 
are connected to the switch points 
in such a manner that capacities 
ranging from oo2-.oI microfarad 
can be obtained. By clipping in 
a o-i condenser in parallel the 
total capacity becomes '02. 

940 

occurred. 

Daventry 
For Daventry a No. 150 coil in 

the L1 socket and a No. 250 for L2 

sufficed, a suitable aperiodic trans- 
former being used instead of the 
300-600 metrè pattern employed 
for the reception of 2LO. 

Note the arrangement of condensers for the tone-control unit. 

the reception of 2 LO and with 
a large aerial a No. 35 or 40. For 
Daventry a No. 250 is correct for 
L2 and a No. loo or zo for L1, 

although experiment is again 
necessiry in the latter case. 

Avoiding Oscillation 
Place the potentiometer towards 

the negative end, that is, rotate the 
knob in a clockwise direction, and 

ohm liz the case of R2 and 5 or 7-5 
ohms for R1. The 7.5 ohms 
resistor is preferable. The Burn- 
dept H.L. 310 and H. 310 vi1l also 
be quite suitable for V1 and V2, 
but the fixed resistor R1 must 
then have a value of about 5 ohms. 

Tone- Control Switch 
The constructor may be puzzled 

V1 an.d V4 a value o.f oluns. 
6o volts H.T. applied to V1 and V2 
and 120 volts to V1 and V4 gave 
very good loud-speaking from two 
instruments joined in series, viz.; 
a large Brown and a C.A.V. The 
values of grid-bias were I-5 volts 
for V3 and 7.5 volts for V4. The 
set required an HT, voltage of 
about zoo applied to the anodes 
of and V before self-oscillation 

for experiment, since much depends Mullard D.F.A i, etc. V1 a DE.3 or B.T.H. B.5, V 
Ç upon the wavelength of the local a D.E.3b, V1 aD.E.5b. and V4 a 

station an(l upon the size of the The Resistors DE.5. The fixed resistor in series 
aerial. With a small aerial the With these valves the fixed with V1 and V2had aresistanceof 
writer finds a No. 50 coil best for resistors can have a value of .75 7. ohms and that in series with 

H Î . 

L i- 
- ,-. - - __\ 

J - - - 
/ / - 

= , . 

t- '' 
.. -- ---- - - 

- 

r - - 

The small battery B3 may be 
tapped at, say, 3 or .5 volts. 
Connect up the loud-speaker and 
the aerial and earth leads to the 
terminals so marked, after which 
the coils L1 and L2 may be inserted 
into their sockets. 

Suitable Coils 
For the 250-500 metre band of 

w.velengths L2 may be a No. 60 
coil and L1 a No. 35, ø, 50, etc. 
The correct size for L1 is a matter 

Recommended Types of Valves 
Using a 6-volt accumulator the 

following types of valves will give 
good results. 

V1, Marconi or Osram D.E,3, 
B.T.H. B 5, Ediswan AR. 06, 
Mullard D. 06, etc. 

V2, DE. 3b or equivalent type. 
V3, Marconi or Oram DE. b 

or Mullard D.F.A.4, etc. 
\T4, Marconi or Oram D.E.5., 

B.T.H. B.4, Ediswan P.V. 5D.E., 

on a speaking voice or solo instru- 
ment, the. true effect not being so 
marked on a full orchestra, al- 
though too much capacity will 
certinly result in a muffled tone. 

Receiver Tests 
The set was tested upon an 

aeri1 at a distance of x4 miles 
from zLO. A No. 40 Lissen coil 
was plugged into the L1 socket 
and a No. 60 into L2. 

The valves I employed were 

(ODERN WIRELESS 
the valves V3 and V4- for the par increase of HT. may make --the 
ticular anode voltage used. receiver oscillate. 

May, 1926 

- Adjustment 
The tone-control i best adjusted 
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This, among other causes, ultimately led to the by means of a coil coupled to the secondary of 
repeal of the limitation, and we passed through this transformer 

911 
1' - 

in the receiv&. Unless, therefore, we are to sacrifice 
the efficiency of the receiver as a whole, we must 
devise some means whereby reaction is possible, 
but any oscillations produced must not be trans- 
ferred to any appreciable eixtent into the aerial. 

The Early Art of Radio 
In the early days of broadcasting an attmpf 

was made to prevent any possible trouble from 
radiating receivers by only permitting the sale 
of receiving apparatus which was so designed 
as to be non-radiating. The art of radio reception 
was by no means as far advanced in those days, 
and the only method by which the non-radiating 
condition could be complied with was by the. 
sacrifice of the efficiency in the receivers. 

Fig. L-Reaction applied to an inter- 
mediate stage in the receiver reduces 

interference. 

shall not be applied to the aerial circuit direct, 
but shall be applied toa later stage of the receiver. 
For example, a circuit such as that shown in Fig. i 
could be employed. 

Here we have a tuned aerial circuit, the voltages 
developed across the condenser C1 being applied 
across the grid and filament of the first valve. 
'The anode circuit of the valve is transformer- 
coupled to the second valve, the secondary of the 
transformer being tuned. Reaction is provided 

A Miniature Transmitter 
A straightforward single-valve reaction re- 

ceiver does not comply with this condition, because - 

if the reaction coupling is increased beyond the 
point at which the set commences to osdilate,then 
continuous high-frequency oscillating currents 
are produced in the aerial circuit, so that the system 
acts as a miniature transmitter, and will set up 
corresponding currents in all the, aerials in the 
vicinity, in other words, it will radiate. If these 
other aerials are tuned to the same wavelength 
as that of the interfering aerial, then interference 
will result, and this is usually evidnced by whist- 
ling or howling. 

The Need for Reaction 
As the same time the use of a reaction control 

is often extremely useful, it being almost impossible. 
to receive distant stations on a simple type of 
circuit unless some form of reaction is incorr orated 

as the original pattern of radiating circuit. 
Where high-frequency amplification is employed 

the matter is comparatively simple. All that is 
necessary is that the reaction adjustment, if any, 

rA 

L') 

***H *3HH i*** **** 3******** * ** **** **** **s * 

CONSIDERABLE interest has been aroused 
lately concerning the subject of non- 
radiating circuits. It will be topical 

therefore, to discuss the practicability of such 
circuits generally and to review the methods 
which have been, or can be, adopted to produce 
such an effect. A non-radiating circuit, of course, 
is one in which it is possible to apply reaction up to 
the limit'of oscillation, and even Ieyond, without 
in any way causing interference to neighbouring 
reception. 

an era in which extreme efficiency was the primary 
object. Practically every receiver during this 
period Was of a radiating character. 

The Case of H.F. Amplification It was found4very soon, however, that efficient 
circuits could be Obtained in which the possibility 
of interf&rence was only comparatively slight, and. 
still more recently we are beginning to arrive 
at the stage of completely non-radiating circuits, 
which are every bit as effective, if not more so, 

Circuits that will Not Howl 
By J. H Reyner, B Sc (Horfs), A C G I, D I C, A M I E E 

Non_-radiating circuits are of particular importance at the présent 
moment and the practicability of certain arrangements is discussed 

at full length 
: 

May, 1926 MODERN WIRELESS 
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The energy received in this manner causes manner in which energy can he transferred to the 

942 
g 

S 

choke coil in the grid circuit of 
the valve V1 in place of the tuned 
circuit L1 C1. Fig. 2 shows a 
circuit of this type, the operation 
of this circuit being briefly as follows 
Currents are produced in the aerial circuit due to 
the wireless waVes, and these currents flow through 
the high resistance, or choke, as the case may be,. 
and so cause voltages to be produced across the 
terminals thereof. These voltages are applied 
between the grid and filament of the valve, md 
are amplified in the normal manner. 

/ 

Fig. 3-The original circuit of the "Huntsman" Two recaiver. 

neutralised by a split-coil method, so that any 
tendency towards uncontrollable oscillation is 
obviated. At the same time the first valve is 
doing a satisfactory share of the work, and is 
operating in an efficient manner. 

Finally, any oscillations which may be produced 
in the tuned-anode circuit of the valve cannot 
affect the aerial circuit in any way. The only 

the circuits L C1 and L3 C2 to 
H.T.+i 

causecontinuousoscillations in both 
these circuits.- If this happens, of 
course, then the circuit L1 C1 will 
contain oIent oscillations, and these H.T - 

will produce considerable .radiation 
with consequent interference. 

Overcoming Difficulties 

-. J 

Methods of overcoming these 
L R 

. 

R2 difficulties have been suggested from . 

time to time. Such methods have 
usually taken the form of introduc- L.T 

ing a high resistance or a suitable c.B - - 

Other Solutions - 
Fig. 2.-A high resistance or choke coil 
in this aerial enables V1 to act as a non A much better solution of the difficulty, there. 

return device., fore, is to employ a neutralising arrangement 
............................................................... ... ...................... on the first valve. Any of the normal neutralising 

methods may be employed, two suitable circuits 
cause current to flow thriugh the capacity between being shown in Figs. 3 and 4. The first of these 
the electrodes of the valve V1 back into the aerial is the "Huntsman" Two circuit, as described by 
Circuit, and so will cause the radiation of interfering Mr. Percy Harris in the Wireless Constructor for 
oscillations to one's neighbours March, 1926. Here we have a tuned grid circuit, 

L.i , 

. in the second place, this circuit,'as it stands, and a tuned anode circuit with reaction applied 
cannot be made efficient without the danger of to the second circuit. The first valve is correctly 
sufficientstray coupling between . 

' 

CR ICKE Ço/L 

only produce very small radiation. The valve, 
: therefore, acts as a non-return device, permitting 

energy to be received from the aerial but not 
- B2 permitting any energy in a latter part of the 

circuit to be traiisferred back again. 
C2 - 

_-_ An. arranemeñt such as this, however, only 
V2 serves, to aggravate the second disadvantage of 

the original circuit considered. That is to say, 

R 
R2 

I 
the tendency to the production of continuous 

___________ oscillations not under the control of the normal 
B1 -- reaction adjustment is overconie in this case by 

- a very distinct loss of efficiency. 

and not in tic aerial circuit, so that this circuit 
may be handled with less danger of interfèrence. 
Unfortunately, as it stands there are two objec- 
tions to the circuit. In the first place, the arrange- 
ment is not completely non-radiating because any 
oscillations produced in the circuit L3 C2 will vI 

all the normal properties 0.1 the tuning are re- 
tained. 

A Non -return Device 
On the other hand any oscillations which may 

be set up in the circuit can only be transferred 
to the aefial via the stray capacity couplings in 
the valve and its associated leads, and since 
there is no tuned circuit in the aerial, the energy 
received by this means can only produce the 
very feeblest current in the aerial circuit, and so 

MODERN WIRELESS 
Interference Reduced 

If the circuit oscillates, therefore, the oscillating 
current takes niace in the circuit of the transformer 

May, 1926 

currents to be produced in the cicuit L2 C1, 

these currents being at a maximum w'hen the 
circuit is tuned to a particular frequency, so that 
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Many of the designs of Radio Press receivers 
which have recently been published have been 
non-radiating. One has only to glance through 
the pages of the recent publications to- note how 
many of the circuits employ a neutralised high- 
frequency stage as the first valve of the receiver. 
This is the only essential for a non-radiating 

943 

one would obtain normal reaction up to the point 
of oscillation, -and the receiver-would theoretically 
show normal sensitivity right up to this point. 
Assuming the receiver oscillated, however, it 
would change from the frequency being received 
to some totally different frequency, and would not 
cause interference in the vicinity. 

-. t -. 

__.4 -- -.. -- .-. ____L__ _-__ 

Once the receiver has been adjusted to this con- 
dition, it is in a non-radiating state, so that the 
very adjustments which give the most satisfactory 
results also achieve the desired non-radiating 
condition. This is a most important point, because 
if a non-radiating circuit is required to be in- 

efficient, and if better results can be obtained by 
permitting the circuit to radiate, then, human 
nature being what it is, there is a temptation to 
use the circuit in a radiating state. 

Other Non-radiating Circuits . - 

been devised by Lea and Ree, is that in which 
the circuits oscillate at a different frequency 
from that being received. It is possible to include 
in the valve circuit two additional oscillating 
circuits, one in the grid and one in the anode 
circuit, and so to arrange matters that should 
the valve start oscillating at the normal frequency 
being received, then these additional circuits 
are promptly triggered, as it were, and set in 
oscillation, whereupon they immediately take 
control and damp out the normal oscillation. 

Operating such a circuit in practice, therefore, 

N.C. 
______6 

B3. where a separate valve is permis- 

i. 
REACTION 

the aerial. We have just seen that 

sible we have a very convenient 
non-return action which enables us - 

* - to comply with these somewhat 
Fig. 4-A split-condenser method ¿f neutralising developed stringent conditions. With a single- 

by the Elstree laboratories. valvecircuit, however, we must make 
............................................................................................................. - the circuit itself supply this non- 

correctly adjusted. In order to obtain the most return action, and it will at once be reálised 
saLisfactory results it is essential that the first that this is an extraordinarily difficult proposition. 
valve shall he correctly neutralised. When this 
is so, no trace of uncontrolled oscillations can be A Triggered Effect 
found from top to bottom of the condenser scale. A form of non-rädiating ¿ircuit, which has 

arrangement is correctly adjusted there can be 
no feed-back of energy from the oscillating circuit 
into the aerial, and reaction may be used as much 
as desired without any fear of interference. 

Correct Adjustment 
The important point to note about both thee 

Circuits is that they operate best when they are 

number of people nowadays are using high- 
frequency amplification, because it is reaching 
such a pitch of perfection that a marked im- 
provement in the results is now obtained. With 
a high-frequency stage one's reception depends 
very much less on the actual aerial used, and 
distant stations can be received with comparative 
ease on quite-a poor aerial. 

- A Difficult Proposition 
When one comes, however, to the 

consideration of single-valve circuits 
the problem is very much more 
difficult. We may state the case as 
follows: - It is necessary to find 
soiie arrangement which will receive 
energy from the aerial and will trans- 
fer it to the particular circuit of th 
receiver. At the same time an 
energy in the circuit of the receiver 
must not be transferred back to 

pletely neutralised (if the circuit is correctly 
adjusted) by the feed-back through the neutralising 
condenser shown. 

A Useful Circuit 
Another circuit which achieves the same result 

is that shown in Fig. 4, in which a.split-condenser 
method of neutralising. is employed, this latter 
method having been developed by the Radio 
Press Laboratories. Here again the first valve 
is operating efficiently, and if the neutralising 

foolproof to a large extent If this can be done, 
then there will be little question about the correct- 
ness of adjustment of the several circuits, and 
non-radiating receivers will become a practical 
proposition.. 

A Poor Aerial 
We see, therefore, that where two or more 

valves are employed, of which the first is a high- 
f requency amplitler, a non-radiating receiver i 
fairly simple to achieve. Moreover, an increasing 

May, 1926 MODERN WIRELESg 
aerial circuit is by means of the stray capacity receiver, and the development at the present 
coupling existing in the valve, and this is corn- tim is in the direction of making the neutralising 
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controlling "tongue." 

AFTER wearing headphones for a time while 
working a receiving set it is frequently 
found that the ear-cap and diaphragm 

become covered in moisture. This is liable to cause 

f' 
- - -. 

A proper spring effect is given by a slightly 
convex shape so that a firm cintact is 
secured in the socket, and, in addition, the 
valvé leg is hollowed, which enables the lead from 
the valve to be passed through the centre of the 
pin and soldered to it at the tip. 944- 

.U.e still being made by mañy keen wireless 
enthusiasts, and I see that a London in- 

ventor lays claim to the perfection of a fairly 
simple mans for obtaining results at loud-speaker 
strength from a crystal set, and it is possible that 
the apparatus in question will be put on the 
market in the near future. 

Full details are not y available, but the 
invention is understood to incorporate a 
system which makes use of an electro- 
magnetic relay. This functions even with particu- 
larly weak incoming signals, owing to the delicacy 
of the relay mechanism and an extremely sensitive 

FREQUENT insertion and removal of a valve 
from its holder often causes the ordinary 
split type of valve pin to become a loose 

fit in the valve-holder, due to a slight relaxation 
of tension in the brass legs. Recourse to the usual 
remedy of opening the pins with a penknife or 
similar tool sometimes causes one half of the pin 
to snap off unless great care is taken. This fact 
led to the development of the leaf pin, and follow- 
ing. this a new type of valve leg is making its 
appearance on the market, which tends to over- 
come some of the vrevious difficulties. 

electro-magnetic waves. 
This theory was first propounded by Oliver 

Heaviside, and is therefore known .by his 
name, and many important observations have 
been made to establish experimentally the 
theory propounded. The exact action is not yet 
thoroughly understood, but one professor finished 
his contribution to the discussion by saying that 
it was necessary either to accept the theory or' 
to assume that the earth was flat 

[ XPERIMENTS with crystal amplifiers are 

WHEN making tests on any of your wireless 
instruments, never fail to record the 
methods you employ, while the results 

and observations should be made in a note-book 
O of some kind. It is very easy to forget dial set- 

-tings and readings on any measuring instruments 
you may use, but if you mark down all the 
figures a great deal of time will be saved. 

F Sundry items of .technìcal 

WAS interested. to se that at a J,' _'J recent debate held at the Royal 
Society many .world-famous 

I I 
scientists were in agreement that 
a Heaviside layer does exist, 

L.'" _J As readers probably know, the 
reason for the travel of wireless 

waves round the earth's curvature has been 
attribüted to the existence of an ppper layer in 
the atmosphere which is a non-conductor of the 

interest fo all our readers. 

the diaphragms to rust, and the telephones should 
be thoroughly wiped after use to remove all trace 
of the moisture. 

If the diaphragms show signs of oxidisation, 
the ear-caps should be carefully removed 
and the . thin metal discs wiped with a rag 
which has been preferably soaked in paraffin. 
A recurrence of the rust can then be prevented 
by smearing ón the outer surface of the dia- 
nhram a thin laver of vaseline. 

MODERN WIRELESS May 1926 

Frommy 
- Notebook 

- . by 

H. J. BARTON-CHAPPLE, 

-- ---- 
- 

Wh.Sch., B.Sc. (ffons.),A.C.CJ., DLC., A.M.LE.E. 
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will no doubt be appreciated by amateurs who As a result of certain experiments carried out 
have AC. mains, as it is designed for rectifying at our Elstree Laboratories, a six-valve receiver 
any alternating current with a voltage of 110/120, lias been developed, and full details of this set 
40/60 cycles, and special models for 120/220 will be given to readers in next month's MODERN 
volts and 2. cycles are on the market. WriuLvss. 

945 B 
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tfle latter nait gives a The Post Office maximum efficiency. appears from tb 
The "Colloid" is a corn- 820 

paratively small instru- 
ment, the rectifier being fitted inside 
a small case, in the interior of which is a 
transformer for the purpose of reducing the 
voltage from the mains. The rectifying valve, a 
test lamp and the battery to be charged are 
connected to the secondary winding. Outwardly 
the valve has the appearance of a perforated 
metallic tube bearing a screw sockc at its base, 
and containing a rectifying cell. The instrument 

Station at 
e top of 
ft. masts. 

Rugby as it valves are coupled by 
one of the transformers. Reaction 

is employed between 
- the input . and out- 

put circuits of the amplifying 'valves, in 
order to compensate for the distortion which 
is indicated as being due to three possible causes, 
viz., magnetic leakage, alteration of the winding 
impedance due to self-capacity between the in- 
dividual turns and variation of impedance as the 
natural outcome oi frequency fluctuations. 

was not interfered with 
degree by persistent os- 
cillation in the "Hunts- 
man" receiver: The con- 
struction of this set is 
quite simple and advan- 
tage is taken of what is 
known as the "Rice" 
method of neutralisation 
in the incorporated 
design. 

ANEW ty of appa- 
ratus called the 
"Colloid" battery 

charger has recently been 
invented by Monsieur M. 
Andre, a rel1 -knon 
French scientist. The 
principle consists of using 
the properties of unilat- 
eral conductivity of cer- 
tain metals when con- 
verted into a colloidal 
state. The resistance of 
the valve, which contains 
no filament, varies from 
a practically infinite value 
during one half of a cycle 
to a zero value during 
the following half cycle. 
This property and the 
very low internal resist- 
ance of the valve during 

in the slightest The other two will be erected on the west and 
iorth-west coasts of -Iceland respectively. 

These stations should 
prove of international 
value. In the Greenlañd 
area originate many of 
the atmospheric disturb- 
ances which effect the 
climatic conditions of 
Europe and America.. 
Thus, as these stations 
are designed primarily 
for the transmission of 
meteorological data, they 
are of particular import- 
ance, and will perform 
a service to many coun- 
tries. It has not yet been 
disclosed what power will 
be used or what wave- 
lengths and call signs 
will be allotted, but it is 
believed their construc- 
tion will be finished with- 
in a month or two. 

l 

IN a recent patent 
taken out by Mr. P. 
\7T Willans a method 

for the compensation of 
distortion in low- 
frequency amplifiers is 
described, where the 

the natural outcome of the continued 
persistence of certain listeners in causing inter- 
ference by oscillating their receiving sets. In 
this connection readers should note that Mr. 
Percy \V. Harris described in the March, 1q26, 

issue of the Wireless Construe/or a sensitive non- 
radiating two-valve receiver, which he called the 
"Huntsman" Two. 

Tests on this receiver, which were made at 
our Elstree laboratories, showed that another 
listener working a set in the saine laboratory 

the case of Greenland. It should not be 
assumed frOm this that the inhabitants of this 
polar region are keen radio fans. It is believed, 
however, that the installation of radio is an 
essential for the safety of the many hundreds 
of fishing vessels which frequent the neighbouring 
waters. The Danish Government, therefore, 
working in conjunction with the Government 
of Iceland, have decided to erect three wireless 
stations. One of these will be put up on the 
east coast and will be controlled by Denmark. 

May, 1926 

NON-RADIATING circuits are being given a 
ceitain amount of prominence again, as 

MODERN WIRELESS 
THE extent to which radio is reaching out 

into isolated regions is-well illustrated in 
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Fig. 1.-The jack switching enablas two or 

Two Main Controls 
The receiver which is described 

in this article has three tuning 
controls, but as one is a fine control 
of reaction this really rcduces the 
essential tuning controls to two. 

H - 

C.B-2 
threa valves to be used -as desireu. 

reaction and capacitative control 
may be varied so that it is easy 
to obtain the best proportion 
for smooth reaction. It enables 
the receiver to be so adjusted that 
it will not oscillate at all, a position 

The problem of what type of 
switching to employ is not easy of 
solution. I have -in the past trc(l 
various switching devices, but fur 
general efficiency and little c m- 

phication in the wiring I think that 

advanced constructor and operator lengths close to the station bemg the set is oscillating a very mal1 
is btu to adopt such a design. receivcd. amount of radiation takes place and 
Where, then, to compromise be- the minimum amount of annoy- 
tween great selectivity arid many The .Reaction Control ance to one's neighbours results. 
c3ntrols and a lower degree of The reaction control is noticeably It is not always desirable' to 
selectivity and one or few controls smooth ('de our laboratory re- employ three.valves, and provision 
is the problem which faces all port), and the feature of the reaction has been made whereby ou1ytwo 
designcrs dsign is that both the irductre may be us d 

% . j I .. . - 

5 f H,T±2. 
H.F.CHovE 

'1 I 4-4'i 
0003 JAck >-.0 H.T.-s- 3' 

MCI Ç 
M0003 

V1 
os. V2 

J 

V 
] . 

4T!1 
M+c2HsRI 

Provision is made in this receiver to vary bot ht he inductive Yeàction and capaci: 
t at ive control so that the proportion for smooth reaction may be secured. 

COMPROMISE is as essential 
in the design of a wireless 
receiver as it is in most 

things in life. A high degree of 
lectivity often entails the pro- 

vision of such a multiplicity of 
tuning controls and coil tappings 
that the beginner or even the more 

The degree of selectivity is such 
that the London station may be 
eliminated and Bournemouth re- 
ceived at loud-speaker strength, 
and while this degree of selectivity 
is not exceptional it nevertheless 
ensures adequate separation of 
most of the stations on those wave- 

being obtainable where the set is 
close to the oscillation point with 
the reaction condener in its maxi- 
mum positiOn. 

Another Feature 
Another featüre of the design is its 

freedom from radiation. Even when 

- 

A Combined 
Reaction Three- 

' 

- Valve Receiver 

s 

by E. -H. BERRY. 

_- 
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The plug-in coil on the left of the reeivar is of the "X,, type. 
Appearance 

This feature, therefore, obviates 
the necessity for a make-and-break 
switch in th low-tension circuit 
or the removal of any leads wheii 
the set is not required for use 

The photographs will disclose the 
fact that the panel layout is sym- 
metrical, and the type of cabinet 

across the loose-coupled aerial coil 
of the tuner unit. 

A clip is provided from the aerial 
terminal to . clip or to the best 
tapping of the Lissen X coil, or, 
if desired, the clip may be attached 
to one of the connections on the coil- 
holder for use with an ordinary coil. 

The latter arrangement, of course, 

-Co., Ltd.) - 
Two .0003 variable condensers, 

low loss. (lgranic Electric Co., 
Ltd.) 

One .0005 "Gecophone "variable 
condenser, low loss. (General 
Electric Co., Ltd.) 

Three 30-ohm filament rheostats 
(Yesly Electrical Supplies, Ltd.) 

Two jacks. One double-filament 
,type and one single-filament type 
and plug to fit. (King Quality 
Products, Inc.) 

plug into the jack marked No. i coil. Preceding the three-coil ar- tial portion of the H.T. unit 
two valves are in use, the action of rangement is a special tuned circuit 
inserting the plug completing the to increase selectivity, which is of a Components 

- $lament circuit and lighting two form suggested by Mr. J. Scott- A list is given here of the actual 
r valves. When the plug is inserted Taggartin "Wireless," Vol. I,, No.4. components incorporated in the set. 
I into jack No. 2 all three valves are This circuit employs a Lissen X coil It should he clearly understood, 

in use, the three filament circuits in series with a .0003 variable con- however, that there exists a large 
being completed by this Operation. denser, .the hole being placed number of equally efficient corn- 

I 

ponents which may be employed, 
-- 

the list merely being given for the s 

I . - 

-.5.- 
. guidance of those constructors de- 

- ifl 5- 

siring to duplicate the receiver 
completely. 

The usual warning is given that 
care should be taken when sub- 

-. I stituting other components to see 
I - 

' that they will be suitable for- the 
I ' I . 

amount of space allowed. 
I - S ... . One cabinet, to take panel x8 

ins, by 7 ins., complete with loose 
- L - baseboard i8 ins, by 8 ins. (Peter 

- S S . 

by 7 ins, by jn. (British Ebonite 

REACTION CONDENSER 4ER!AL CONDENSER 

-2V 

k- ------- 3--------- ------ 3' ------- 
Lt ® 

Fig. 2.-Complete panel -details may be obtained from this diagram. Blueprint No.157a 
- - may be had for is. 6d. post free. 1 

Controlling the L.T. Supply rotor of the vario-coupler placed No reservoir condensers have 
- The jacks used control the fila- so as to react into tite grid coil been included, as in my own case 

.1 ment circuit. On inserting the instead of coupling with the aerial these are incorporated as an essen- 

Transformer coupling has been ceiver's appearance. to each valve and also two grid- 
employed, partly because it offers bias terminals. 
'under certain circumstances as The Circuit It is usually advisable to make 
:great an amplification per stage as The circuit (see Fig. i) is of a 'such a provision, as by this means, 
any Other form of intervalve coupi modified Reinartz type employing a various types of valves may be 
ing. while it is also eminently suited variable inductive reaction coupi -used and each one worked most 
to switching arrangements. ing, which is wound round on the -efficiently. 

*- ---------------------------------------------- 18" -------------------------------------------- r;2 fØ\ --- 1 

C2 

GRID CONDENSER 
t-' 

1926 ' MODERN WIRELESS 
the plug and jack system has many employed, together with the fact decreases the selectivity of the 
advantages when utilised in low- that no leads are attached to tIe circuit. Terminals have been pro- 
frequency circuits. - front, tends to improve the re- vided for a separate I-LT. tapping 
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One terminal strip, carrying a transformer. It is necessary, 
eleven terminals, therefore, after having mounted all 

One spring clip. (Collett.j the components to ensure that they 
Glazite for connections. are uot fouling one another, to 
Screws, etc.; small length of remove this transformer. 

flex. Raçilo Press panel transfers. The layout is a little uncon- 

948 

tli filament circuit first, leaving 
tin connection from L.T. to. the 
top connection of jack No. 2 until 
the last. 

The grd lck and cor.den'er aro 
in parallel, two connections On 

I I 

G.B«C.8 TßHTFHT T 

Fig. 3.-The wiring may be followed from this diagram. Readers preferring a blueprint,. 
however, may obtain one, No. 157b, price is. 6d. post free. 

One "Success" HF. C 
(Beard and Fitch, Ltd.) 

One Dorwood .0003 fixed 
denser with grid leak 
(Herbert Bowyer and Co.) 

One z-megohin grid 
(Dubilier Condenser Co. 'Ltd.) 

hoke. The setting out of the baseboard 
is quite straightforward, and al- 

con- though the receiver is designed to 
clips. 'be very compact there is yet ample 

- room for all the components. It 
leak, will be noticed that orte of the 

filament leads is carried underneath 

Wiring the Receiver 
The wiring diagram, Tig. , 

shows the wiring -in th clearest 
possible manner. As mentionc d 
previously, one of the 1eds from 
th rheostat to the valvc s is take:i 
under the trarsformer. \Vire up 

JC2205 

TOPEDCEÖF , ( 
BASEBOARD 

--------- 
BOTTOM LINE! 
OP PA NEL 

P 

'J ¡A 

'-i 

valve-holders. (Garnett, Whiteley 
and Co., Ltd.) 

One first - stage low-frequency 
intervalve transformer. (Gambrell 
Bros., Ltd.) .. . 

One "Erla" concert grand low- 
frequency intervalve transformer. 
(C. G. Vokes and Co.) 

One coilhordèr, single, for base- 
board mounting. (Burne-Jones and - 

Co., Ltd.) 

and a few minutes spent in the 
perusal of the wiring and drilling 
diagrams in conjunction with the 
photographs will enable a clear 
idea of the completed receiver to 
be obtained. 

The Panel and Baseboard 
Mark out the panel, using a steel 

rule and scriber, closely following 
the dimensi6ns given in the panel 
drilling diagram of Fig. z. 

JACK I 

A Departure 
The position of the valves on the 

baseboard is also a departure from 
the usual arrangement, the middle 
valve being the second note magni- 
fier, and this should be borae in 
mind when inserting the valves and 
adjusting the grid bias and H.T. 
Also the middle rheostat controls 
the last valv.e. 

I - 

MODERN WIRELESS May,1926 
/ 

One Tuner unit. (Burne-Jonee ConStruCtion ventional, the tuning condenser C1 
and Co., Ltd.) . No difficulties should be met with being on the tight-hand side of the 

Three "Lotus" "Buoyancy" in the construction of this receivç, set when facing the ianej. 
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About volts should be used battery to obtain the recommended off the oscillation point, about two. 

- 949 - 

¿ -------- ------ -.------ 

into each acì - and Birmingham on the loud-speaker, with Dublin, tO is concen- 
in turn to make Stuttgart and Aberdeen at telephone strength. t the 
sure that the 
valves light, at 

- stator 
Should the re- 

the same time t:ying each filament the Mullard P.M4 or B.T.H. B.4. Ceivergo into oscillation rotate the 
rheotat. Next connect the L:T. I found the Osram D.E.5b in variable condenser C3 towards its 
leads to the H.T. termiraIs in the detector stage, followed by two minimum position. 
turn, and this indicates-if the D.E.5's in the amplifying stages; - 

- valves do not light-that there is gave excellent results. Further Details 
-. no possibility of applying the H T. Reference to the Elstree report The reaction couplixg may now 

voltage across any of the valves, will show that the set worked quite be increased while the condenser 
and thus burning out their fila- well with all the valves tried, C3 is decreased. The thost flexible 

' meits. Now Connect up all the including the general-purpose type. control is usually obtained when 
j- terminals, aerial, earth, grid bias, Having inserted suitable valves the inductive rèaCtion coupling is 

HT. and L.T. - and taken tappings from the HT. of such a degree that the set is just 

should be taken 
to wire the jack 
connections cx- actly as shown in 
the wiring dia- 
gram. - 

Testing -. 

Before actually 
working the re- 
ceiver it is a 
useful protective 
test to conTect 
upthe L.T . circuit, 

the valves 
and ulace the ulug 

Extracts from the Elstree Test Report. 
4.-Thé 'set worked well with all vaF'es tried, but the D..5 

type gave the best results. General-purpose valve&also @) 

worked vell. , -' 
, 

B.-The reaction control S'as e*fìeìn13F good, and the idea of 
being able to vary both the md ctive reaction and the 
capacitative control enabled the best proportion for 

' smooth reaction to be securc& - ..... 
C.-This rceiver was fairly selective, London an Bournemouth 

being 'separated. 
D.-The stations heard included: London, Bournemouth, Munster ® 

axis of the stator, 
as this gives the 
minimum' reac- 
tion coupling. 

On hearing the 
local station 
rotate the reac- 
tion coil until 
signals are the 
loudest. This is 
essential, as both 
the maximum 
reaction and re- 
verse reaction 
positions are ob- 
tained when the 

The rotor of the tuner unit is the reaction coil in this particular-receiver. 

the " Dorwood ' Unit being 
soldered together. A small leaflet 
enclosed with the condenser will 
illustrate which two tags to connect 
if this is not quite clear from the 
wiring diagram. 

The other wiring should present 
little difficulty but before leaving 
the subject it may be as well to 
mention that the greatest care 

.on the detector, 90 volts on the 
first amplifying valve, with about 

volts grid bias and, say, 120 

volts on the last valve and9 volts 
grid bias. - 

Valves 
The receiver works well with all 

makes of valves, although the best 
results will be obtained with 

- the power type of valve, such as 

voltages, youmay now start tuniig 
in your local station. 

Tuning Operations 
Rotate aerial condenser C1 to- 

gether with the grid tuning con- 
denser C1, setting the variable con- 
denser C3 to its maximum position. 
Arrange the reaction coil rotor 
with its axis at right angles to the 

May, 1926 - S 
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V 

THE Radio Press Laboratories have developed a particularly efficient six-valve receiver which 
I has been called "The Elstree Six," and full constructional and operating details will be 

given to our readers in the June issue of MODERN WIRELESS. 

A brief summary of its salient features is as follows 
i.-Absolutely stable frcm 150 to 5öoo metres without alteration of the neutralising condensers. 

- 2.-All the B.B.C. main and relay stations together with the Continental stations can be 
eceived. On a number of occasions at Elstree all the relay stations have been received 

in broad daylight. 
3-All condenser dial readings re identical. - 

.-The selectivity is stch that Manchester is free from Londn at a dstan of i miles from 
2L0. Cardiff has a very faint background óf zLO. - : 

Q9- 

- 

z 
-- -- 

®.' -I- 

on London, Bournemouth, Bir- room of a house to another of an inch apart on the nails. 
t mingham and another station which room, it is better to run a pair of It is possible to ru1 leads in this 
- 

- did not give its call sign. Boume- long leads for the loud-speaker way for a considerable distance and 
mouth was received with a back- from the set to the room in which arrange them so that the leads are 

- ground of London, which was more it is desired to employ the loud- out of sight except where they have . 

or less to be expected in view of tle speaker. There are of course to pass through a doorway. 
close proximity to 2L0. various ways of accomplishing the E. H. .C. 

. 

AN IMPORTANT ANNOUNCEMENT. 
Make a note of it in your diary.' . . .. - 

fr 

Compactness is a nöticeable feature in this three-valve set. 
I n..,-1 enaIen.- Ov+flnOTflfl 

it is easily possible to miss a 
statioa. 

It is uanecessary to give any 
coil values, for the only plug-in 
coil ieeded is the Lissen X coil, a 
No. 50 or Go usually bemg fouad 
the most suitable. 

Test Rennrt 

/ _.J t. - JS4flS I - SS 

leadè can be conveniently 
accommodated behind the 

picture rail. 

co.rered with a small piece of stout 
rubber tubing. To secure the wire ' 

This receiver when tested on my rounà the rubber-covered nail and 
owi aerial, situated about a mile ATHER than rnqve a corn- made to grip the rubber firmly, the 
from 2L0, gave loud-speaker results plete receiving set from one wires being kept about a quarter 

« The tuning will be found to be and earth system is very far from will perhaps appeal to others by 
noticeably sharps and unless care ideal, especially for the reception reason of its cheapness and ease o( 
is taken to rotate the dials slowly of the more distant stations. construction. 

. 

. The leads are of No. zz copper - 
- - - 

- enamelled wire and are placed so as 
............. 

- - - 

to. be almost invisible' behbd- the 
picture rail which runs round the 

-e - 
. roomiiwhjchthewjrelesssetis 

- . . -, used. To hold the two wires ni 
Ji 

, 

position, a number of half-inch 
. 

J A : 

7 t 

nails were employed. These nails 
were driven nito the picture rail 

/ -- -on the wall side and as near to the 
J wall as possible. After being 

- - 
r i 

driven in vertically, they were care- - 

- . - 
- 

- 

- 
5. 

¡ _J 

1 

j --- ¡ 

fully bent over so as to be almost 
horizontal, and each nail was then 

- i ! 
- ______________ 

- -aa. - - - 

- 

-. -, 
- 

.--, M -- . - - 
S - - 

- , 

. ¡'t-' -.--________;_-- 
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s 

thirds tòwards the maximum set Because ¿f 1imitatiors of space necessary wiring, but the following - 

ting of the condeiser C3. .- and accommodatioii my own aerial method recently used bv the writer - 
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Finding the Valve Resistance 
The filament of th' valve itself 

has a certain resistance, and this 
must be taken into account when 
calculating the additional resistance 

But part of this total resistance 
is a1rady provided by the resistance 
of the valve fiIamnt itself, so that 
the minimum resistance of the 
filament rheostat that must be 
1xcludecl in the circuit is found 

_95J 

The First Consideration 
When a rheostat is to be pir- 

chased the first cotsideration must 
be its resistance, which should be 
suited to the yalve and battery in 
use. Here the appended table will 

resistances are rheostats-a poten- 
tiorneter or variable grid leak is as 
much a rheostat as a variable 
filament resistance, so that it is 
both convenient and technically 
correct to call a variable filament 
resistance a filament rheostat. 

A Suitable Value 
Now, as stated above, the fila- 

ment rheostat must be of such a 
resistance that it intmduces into 
the filament circuif of the valve 
sufficient additional resistance to 
reduce the current passing to the 
requisite value; or, in other 
words, to "drop" the battery 
voltage to the value specified for 
the valve in use. 

C ON TA C 

A spring wasner will improve. 
the contact between the arm 

and the bearing. 
will be seen that the total resistance 
necessary is obtained by dividing 
the battery voltage by the rated 
current. 

voltage (4) and the rated voltage 
(2.8) is I2 volts, the rated current 
is .o6 amp., hence the resistance 
of the filament rheostat must be 
at least 1.2 - .o6 - 20 ohms to 

- avoid over-running the filament. 

Suggested Values 
In practice it is advisable to have 

a rheostat with a resistance rather 
higher than the minimum required, 
so that the valve may be "turned 
down "slightly if desired - Overleaf 
is a table giving the resistance 
values necessary in order to work 
various types of valves from dry 
cells and accumulators, together 
with the filament rheostat recom- 
mended. - 

the temperature of the filament 
and the electron emission. It may, 
therefore, be regarded as taking 
no part i the actual tuning and 
reception, but as actmg in the 
capacity of a restraint or control 
'upon one particular unit, namely, 
the valve. 

A Filament Rheostat 
Most of the filament resistances 

now in use are of variable type and 
are commonly known as rheostats. 
Now, strictly speaking, all variable 

fiIament To take an example, the 
resistance of a 3-volt .06 ampere 
valve is 3 - .o6 = 50 ohms. 

The Total Value 
Now suppose a battery of higher 

voltage than that required by the 
valve is to be used for heating 
the filament. It will be necessary 
to use a larger total resistance to 
reduce the current passing to the 
rated value, and applying the 
Ohm's Law relationship. again it 

pESISTANc' WINOINa - 

Battery voltage - Rated voltage. 
Rated Current. 

That is to say, the filament 
rheostat must have a resistance 
equal to the difference between the 
battery and rated voltages divided 
by the rated current consumption 
of the valve. To take an example, 
suppose one wishes to work a 
2.8 volt .06 ampere valve from a 
4-volt accumulator. Here the 
difference. . between the battery 

Although often neglected, filament res istahces are imporiant components in a receiver, and O.is 
- interesting article enlphasises 'their particular features. r 

Il il li-I 

HE filament resist- 
ance occupies a 
somewhat curious 
place among its 

' fellow components 
..:... in the receiving set. 

Its function is to 
control the current passing through 
the filament of the valve by 
varying the resistance in the low- 
tension circuit, thereby regulating 

necessary to reduce the voltage' 
drop across the filament to its 
correct value. The valve resisthilce 
may be calculated easily from the 
Ohm's Law expression that 
Resistance Voltage in volts. 

(ohms) Current in amperes. 
Hence if the rated voltage of the 

valve is divided by the rated 
current consumption then the result 
is the resistance of the valve 

by subtracting the valve resistance 
from the total necessary resistanc. 

The Extra Resistance 
It is obvious, however, since 

both of the expressions used have 
the same denominator (the ratd 
current) that they can be combin:d 
and the final simplified formula is:- 
Extra resistance necessary 

 A Chat on 
: Filament f 

- Résistances t O 

O zO 
. c3 
I 

By PHILIP H. WOOD, 

BSc (ions), FPSL 
O 

-O -O - 
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Questions of Dèsign 
Once the question of the resist- 

ance required has been settled, con- 
may be given to the 

itesign of the rheostat. The majority 
Of wirewound filament rheostatsare 

'circular in form, a contact rm of 

0 

An.unsatisfactory rubbing:con The spindle should be a good 

tact can be cured by adding a fit in the bushing used as a bearing, 
- "pigtail" connection, and it is often an advantage if a 

spring washer is interposed between 
- Types of Winding ,the contact arm and the bushing to 

- The resistance winding itself ensùre a good electhcal contact 
can be made as a spiral to fm-rn a between the two. It is qute an 

953 - O - 

-O, 

- - 

rheostats are woutid vith fine wire windings when rotated. In some 
incapable of carrying the heavy other types the contact arm is fixed. 
curtent demanded by, say, a bright- while the winding rotates. 
emitter valve As a general rule 
it is not advisable to employ a-- -. 
"dull-emitter-" type of rheostat OFF 

with any valve taking more currnt 
than,' say, a third of an ampere. 
Slight heating of. the resistance. 
vindings of a rheostat doés little 
harm unless the hot wire comes in 
contact with au ebonite moulding 
or panel, in which case the ebonite 
may suffer. 

be available. 

Remedying a Loose Joint 
Frequently the arm is tightly 

fastened to the spindle and elec- 
trical connection is made to it vice 

the metal bushing, which forms a 
bearing for the latter. A loose 
joint between arm and spindle 
can often be remedied with a little 
solder, while if a nut provides the 
method of fixing the remedy i 

obvious. 

A Good Fit 

5-5.5 . 

- 

by. accurn .70km ... 

spaced and firmly fixed so that 
30r5ohInS. they are not displaced or dragged 

55.5 2 6v. accum z ohrns ... 7 ohis. aside by the motiofl of the contact 
5.5-6 .12 6v. accum 4 ohms io ohms. 

. arm, ' 

.05 6 y. accum 8 ohms ... 15 ohms. 
: . . . 4 V. accum - 3 or 5 ohms. - The " Off" Position 

6 y. accum - 3 ohms 5 or 7 ohms. 'There should be a definite ¿if ' 

3.7 - 'I 4 V. accum 3 ohms or 7 ohms, position at one end o the arm's :. 
- . 4.5 V. dry c4ls 8 ohms is ohms. 

. travel, with a slight tapeng of 
y. accum 23 ohms .. 30 ohms. the winding (except in the fiat 35l .06 4 V. acc9m.. ... 8 ohms ... Is ohinis. strip type) t allow the arm to 

4.5 V. drrchls ... 57 ohms ... -20 ohms. 
-. slide gently on to the wire when re- 

: 3 .o6 4 . accum ... 17 ohms ... zo ohms. 
. engaged vithot causing damage. 4.5v. ycls;.. 25 ohms ... 30 ohms. As for the arm itself, it may 

2.8 .o6 
' 

3 y. dry cells : 3.3 ohms... 
'... 

5 or 7 ohms, take one of a number of forms, but 
. r ' 

4 V. accum 20 ohms 25 or 30 ohms, should be springy enough to make 
' 

y. dry cells z8 ohms ... 30 Ohm5. . rm and continuous contact with 
r ' 2 

' .3 '2 y. accum - 3 or 5 ohms. 
' the resistance element - over tise 

- 

' : - 
. r35 

'2-V. 

zv.aCcum .6 ohm ... 3or5ohms. of its path. The pressure 
-, 

accum 
'dry 

1.7 ohms 
- 5 ohms. 

' should not be so stmng as to deform 
- - 

.' 3V. cells ... so ohms ' 15 ohms, or cause undue wear of the wire 

- 

-. 
- 1.5 y. dry cell ... - 1.6 ohms 3 oh. windings, however, and some means 

- . ' . . 
-accum ..... 3.5 ohms ohin. 

of adj ustthent of the tension should 

s' 

considerably lower resistance will 
since it means that it i \ nessary to work on only a small 

section of the resistance winding, \ and fine coñtrol beccmes -im- 
.posible. 

Overheating - 

TF»s question has another bear- 
ing, \too, as the high resistance 

The resistance windfrig ¡s will 
protected in this particular 

rheostat. . 

springy brass or coppr being 
mountd on a spindle at the entr 
so as to follow the resistanc 

Valve Rating. - 
Minimum 

'Battery in extra Rheostat 
Voltage in CuÌ'rent in resistance recommendcI 

volts, amos. use. required. 

vinding'is of spiral self-supporting 
form it should be fitted into a 
groove which is of adequate depth 
to keep it firmly in position and 
afford reasonable - 'pro tection froth 
damage, while the wire should be 
sufficiently strong and springy to 
bear the contact arm without 
flattening under the pre.'sure. The 
turñs should be of equal diameter 
and evenly wound. 

In the case of the "strip" 
form, the fibre former should be 
tough and the windings equally 

valves, the formula 'given previously 
may have to be employed to finii 
the resistance suitable when a valve 
01 somewhat 'uncommon. rating ìs, 
rnpoyed. 

The vlues given in the last 
column of the table need not be 
strictly adhered to, although th 
fi-Lament rheostat should have a 

- resistance not less than that r- - 
commended for the particular case. 
Again, it is inefficient to usea high- 
resistance component where one of 

disc, drum or bobbin of the rheostat, 
or it can be wound under tension 
ort to a fibre strip, the strtp being 
afterwards bent to the requisite 
circular shape. Another form 
consists of a plain bobbin with a 

- spccially shaped spiral wire contact 
arm. 

- Points to Note 

Careful examination of the wind- 
ings should be made, and the 

- following points noted. If the 

MODERNW1RELEsS 
prove of ùse in most cases, but since 

- - it is impossible to li ill kinds of 

May,'i9z6 

kind of sell-supporting tuber which 
can be laid in a groove cut in the 
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 ordinary forms of filament rheostats 
and to. potentiometers. It is Engineers at work on the control-board. of the Radio 

L 
difficult to give advice regarding Paris station, Boulevard Haussmann. - - 

i 
953 

/ - ¡ 

- ._r_2_t.. __t__w_______-___._____j.a.z__ _L_2_t_ .-'------ - -- 

r 

use. element. 

. 
Dual Rheostats .' 

Dual rheostats secm much in -______________________________________________________________ 
demand nowadays, and they are 
exceedingly useful where ore still 
uses bright emitters on occasion. 
Two windirigs are provided in this 
component:, one of fine wire for 
the dull-emitter type of valve and 
the other of heavier gauge wire fo i 

bright emitters. These windings 
are usually of about 25 and 6 ohms 
resistance respccti\'ely, and are 
joined by a bridge piece or by sornè 
sort of gapwhichgives an indication 
of the point where the contact arm 
is about to pass froxi one winding - 
to the other. 

When using dull-emitter valves 
enclosed in the. modem type of -, - - . 

cabinet it is essential that one 
should he aware of the fact that I - 

one is leaving the high resistance I 

portion of the rheostat, and it r 

should he possible to feel the change- 
over .quite distinctly. . . 

- 

A Dlfficul .. ' 

xççpt for this point-the same , . 

I, ixmarks.apply tp both dual. and =_. - - - '. 

purchasing, a very good idea of the 
relative smoothness of operation Dual rheostats are useful 
may be obtained, the contact where both dull-and bright- 
tension. tested, and the beha'iour emitter valves are used. 
of the windings under préssure 
noted.' 

:. . One-hole Fixing 
Soldering Tags or Terminals . Most filament rheostats make use 

general arrangements pro- of the one-hole method of fixing, 

vided for making cnnections shöuld and since they are comparatively 
'is be stüdied-good soldering tags small this means of mounting 

will be useful if the rheostat is to quite satisfactory. A clearly- 
be pennanently incorporated in a marked dial is a great asset, 
set, but screws or terminals are especially where no master-switch 
often hàndiest 'for general use, is employed and each individual 
provided that they are of reason- rheostat has to be adjusted every 

4. ' able size. time the set is to be brought into 

filament rheostats should be pre- - 
served, as the coiled wire ¿ati be 
used to make fixed resistors for use - . 

with duil-eniïtter va1ves 

Summary ' - 

To sum up, the chief points to be 
noted are as follows :- ' 

- Resistance of value to suit valves - 

and batteries in use. 
Windings firm and not easily 

displaced. 
Smooth aiid positive contact 

between windings and arm over , 
whole range. . . 

Definite 'off" position desirable. 
-Reliable connection to moving 

¡ ' and an unsatisfactory rubbing con- 
tact between spindle and bushing 
can be cured in this manner. This 
idea seems worthy of note, although 
the writer has never seen it carried 
out, except on his own apparatus. 
The bearings should be sufficiently 
long to prevent side-play or 

- !' wobble" of the spindle. 

A Desirable Feature 
Returning the contact arm 

itself, smoothness of ôperation is 
a very desirable feature. A 
"noisy" rheostat, which produces 
a grating sound in the hcadphoncs 
when adjusted, is decdedly objec- 
tionable, and no remedy suggests 
itself. However, if the contact is 
rotated two or three times whcn 

of reputable make are excellent, 
and if one keeps to the well-knOwn 
brands they. can be used with 
confidence, although they cannot- 
be examined in- any détail owing 
to their construction. 

4 y. 

spindle -and so nullifying any 
readings which may have been 
taken. if a grub screw is used te 
fasten the knob a small flat filed 
on the spindle will provide a good 
bearing for the end of the grub- 
screw and prevent the fault men- 
tioned. 

Results of Long Use 
Other faults which may occur\ 

after prolonged use may often be 
cured. A new contact arm can 
easily be made, while a bad contact 
can be improved 'by bending the 
arm to press more ñrmly on the 
wixidings. A break in the windings 
can often be mended with the aid 
of a little solder; although the job 
is somewhat tricky. 

The wire windings of discarded 

q 

May, 1926 

easy matter t fit a short insulated 
flexible pig-tail" connection here, 
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carbon-compressioif and other Tiuble may be experienced by 
non-wire types of rheostat: Those the knob or dial turning ou the - 
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8.0 -- Radio-Vizcaya, EAj1I 418 m. 
Bilbao 

11 p.m. 

8.0 Stuttgart .. - 446m. II p.m. SUNDAYS. 
8.0 Goteborg .. SA.SB 286 m. 10.30 p.m. am. 
8.0 Malmo .. .. SASC 270 m. 10.30 p.m. 7.40 Eiffel Tower .. FL 2650 m. 10 mins. 
8.0 Sundsvall .. SASJ) 545 m. 10.30 p.m. 9.2 Eiffel Tower . . - 2650 m. 5 mins. Sp. 
8.0 Boden .. .. SASE 1200 m. 10.30 p.m. 10.23 Eiffel Tower .. - 2650 m. 3 mins. Sp. 

- 8.0 Oslo .. .. - 382 m: lOor 12p.m. 11.10 Hilversum .. NSF 1050 m. 12.10 p.m 
8.0 Hamburg .. ha 392m. 1] p.m. 31.30 Konigswuster- AFT 1300m. 12.30 p.m 
8.0 Lausanne .. HB2 850 m. 9.30 p.m. hausen 
8.0 Copenhagen .. - 347.5 m. 1 to 3 lirs. p.m. 
8.0 Radio-Cadiz .. EAJ3 357 m. 10 p.m. 12.14 Eiffel Tower .. FL 2650 m. 10 mins. 
8.0 Berne .. .. - 435m. 11 p.m. 12.30 Radio-Toulouse - 430 m. 5 mins. 
8.0 Radio-Wien. .. - 531 m. 10.30 p.m. 12.45 Radio-Paris .. CFR 1750 m. 1.45 p.m. 

and 582.5 m. . 12.57 Nauen .. .. POZ 3000 m. 8 mins. Sp. 
8.0 Prague .. .. - 368 m. 10.3ff p.m. 3.0 Radio-Luxem- - 1200 m. 3.30 p.m. 
8.0 Radio-Paris .. CFR 1750 m. 10 p.m. bourg. 
8.0 Agen .. .. -3J8m. l5mins. 3.10 Hilversuin .. NSF 1050 in. 5.10 p.m. 
8.0 Eiffel Tower .. FL 2650 m. 10 mins. 5.0 Radio-Castilla... EAJ4 340 m. 7 p.m. 

8.10 Hilversum .. NSF 1050 m. 10.40 p.m. 5.40 Bloemendaal .. - 315 m. 2 hours 
8.15 Konigsbrg. .. -- 463m: lO.15p.m. 1 6.0 Ieningrad ;. -. 940m. 9T.m; 

4.45 Radio-Paris .. CFR 1750 m. 1 hour. 571 rn. 
5.0 Kiev .. .. - 780 m.. 7 p.m. 9.0 Konigswuster- AFT l300 m. midnight 
6.0 Leningrad .. - 940 m. 9 p.m. hausen 
6.0 Warsaw.. .. - 380m. 8p.m. 9.0 Radio-Cartagena EAJ l6335m. 11 p.m 

6.15 Frankfurt .. 470 ni. 8.15 p.m. 9.10 Eiffel Tower .. FL 2650m. 11 p.m. 
6.30 Stuttgart .. 446 m. 7.30 p.m. 10.0 Radio- EAJ 1 325 m. 2 to 3 hours 
6.30 Radio-Castilla .. EAJ4 340 ni. 8.30p.m. . Bhrcelon3 
6.30 Union-Radio .. EAJ7 373 m. 8.3Op.m. 10.0 San-Sebastian .. EAJS 343 m. 11 p.m. 
6.30 Eiffel Tower .. FL 2650 m. 7.30 p.m. 10.0 Radio Club EAJ5 357 m. 11.30 p.m 
6.30 Moscow.. .. - 451 m. 8 p.m. Sevillano 
6.40 Brunn .. .. - 521 m. 9p.m. . 10.0 Radio-Catalana EAJI3 462 m. 1 am. 
7.0 Hamburg .. ha 392 m. 8 p.m. 10.30 Radio-Iberica .. EAJ6 392 m. 2 to 3 hours 
7.0 Leipzig .. .. - 452 m. 8 p.m. 10.30 Union-Radio .. EAJ7 373 in. 1 am. 
7.0 Radio- EAJ1 325 m. 8 p.m. 11.10 Eiffel Tower .. FL 2650 m. S mins. 

Barcelona 11.44 Eiffel Tower .. - 2650 in. 3 mins. Sp. 
7.15 Oslo .. .. 382 m. 8 pm. 12.57 Nauen .. .. PQZ 3000 m 8 mins. Sp. 
7.30 Stockholm .. SASA 428 m. lito 12p.m. a.m. 
7.30 Munich .. .. 488 m. Il p.m. 1.0 Radio-Cadiz .. EAJ3 357 half-hour. 

. 

WEEKDAYS. ' 8.15 Zurich .. .. - 513 m. 10 p.m. 
am. .. 815 Leipzig . .. - 452 m. 10 p.m. 
7.40 Eiffel Tower .. FL 2650 m. 5 mms. 8.15 Frankfurt .. - 470 in. 11 p.m. 
9.2 Eiffel Tower .. - 2650 in. 3 mins. Sp. 8.15 Breslau .. - 418 m. 10 p.m. 

1023 Eiffel Tower .. -- 2650 m. 5 mins. Sp. 8.15 Radio-Belge .. SBR 264 m. 10.10 pm. 
10.40 Radio Paris .. CFR 1750m. lo mins. 8.30 Radio Toulouse - 430 m. 11 p.m. 
10.40 Hilversum . NSF 1050 m. 10 mins.. 8.30 Ecole Sup. des FPTT 458 m. 11 p.m. 

11:0 Eiffel Tower .. FL 2650 m. 20 min s. Postes 
11.20 Eiffel Tower .. -2650 in. 10 mins. 8.30 Munster.. .. ins 410 in. 10.45 p.m. 
12.14 Eiffel Tower .. -2650m. 10 mins. 8.30 Budapest .. - 560m. 12 p.m 

8.40 Rome .. .. 1RO 425 in. 11 p.m. 
p.m. .. 8 45 Geneva .. .. - 760m. lO p.m. 
32.30 Radio-Paris .. CFR 1750 in. 2 p.m. 8.45 Royal Dutch .. KNML 1100m. 5 mins. 
12.57 Nauen .. .. OZ 3000 in. 8 mins. Sp. Meteorolog. Inst. 

3.0 Eiffel Tower .. FL 2650 in. 20 mins. 9.0 Soro .. .. -2400 in. 9.30 p.m. 
4.0 Zurich .. .. - 513 m. 6 p.m. . 9.0 Milan .. .. 1Ml 320 m. 11 p.m. 

4.45 Eiffel Tower .. - 2650 in. 15 mins. 9.0 Voxhaus .. b 504 m. and midnight 

Edited by CAPTAIN L. F. PLUGGE, 
B.Sc., .F.R.Ae.S., F.R.Met.S. 

Time reduced tp British Summer Time. 

B. Naine Call Sign Closing Time 
S. - of and or Approx. 
T. Station.. Wavelength. Duration. 

Corrected up to May ist, 1926. 

B. Name Call Sign Closing Time 
S. of and or Approx. 
T. Station. Wavelength. Duration. 
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I 

NOTE -On and after May 15th subtract one hour from times given for Hilversum and Bloemendaal. - 

S- 

"S'._-___________ 

The following are relay Stations - . - . . . 

Cassel, 273.5 m., 1.5 kw., relays Frankfurt. - - . - 

Elberfield, 259 m., 1.5 kw., and Dortmund, 283 m., 1.5 kw., relay Munstei. - 

Nuremberg, 340 m., 1.5 kw., relays Munich. 
Gleiwitz. 251 m., 1.5 kw., relays Br sia i, 
Stettin, 241 m., 0.45 kw.. relays Vonaus. - - , . . - - 

Dresden. 294 m., 1.5 kw., relays Leipzig. . . . .. - . . 

Bremen, 277 m., 1.5 kw., and Hanover, 296m., 1.5 kw. and Kiel 230 m., 15kw. . 

Gra. 397 m., 0.5 kw., relays Radio-Wien Sun., Mon., Thurs., and Sat. . -. 

Hjorring, 12.50 m., 0.25 kw., and Odense, 810m., 0.25 kw., relay Copenhagen; sometimes Ryvang. -. - 

Lyons La Doua, 480 m., 0.5 kw., Marseilles, 350 m., and Toulouse. 310 m., relay Ecole Superieure, Paris... - . 

The following Swedish Relay Statiohs are now working, using 200 watts :- . - . . 

'r 

- Gävlc, 325 m.; Urnea, 215 m.; Eskilstuna, 243 m. ; Saffle, 245 m.; Kalmar, 253 m.; Norrköping, 260 m.. . - 

Jonköping, 265m.; Orebro, 237m.; Trolihattan, 322m.; Varbörg, 340m.; Karistad; 221m.; Falun, 370m.- . . . - 
(400 watts); Linköping, 4.7 m.; Karlsborg. 1350m.; and Karlskrona, 195 m., -. - - 

-. - These stations relay Stockholm as a rule. butalso occasionally one of the other four main Swedish stations.- . - 

i° Nature of Transmission, or Aprox. 
T. Station. Wavelength. . 

Duration. 

TI. Nam I Call Sip-n Closine Time 

5.0 Radio-Belgique 

6.15 Rostow.. 
7.0 NijniNovgorod 
7.0 Sokolniki 

8.30 Ryvang.. 
8.30 Le Matin 
9.15 Petit-Parisien 

10.30 -Radio- 
Luxembourg 

11.0 Oslo 

SPECIAL DAYS. . . - 

SBR 264 m. Brussels Tues., Thurs., and Sat., Concert, followed 6 p.m. 
by News. 

1000 m. Russia .. Weekdays except Tuesday. Lectures .; 7.15 p.m. - 860 in. Russia .. Tues, and Thurs. Concert and Opera . 11 p.m. - 90 Russia .. Mons., Weds, and Fri., experimental 8.30 p.m. 
Transmissions. - 1150 in. Denmark - .. Tues., Wed, and Sat. Concert .. .. 10.30 p.m. 

CFR 1750 m. Paris .. .. Saturday, Special Gala Concert . .. 11 p.m. - 333 m. Paris .. .. Tues.. Thurs. and Sat., Concert (Items 11 p.m. . 

announced in English as well as French) - 1200 m. Luxembourg Thursdays, Dance Music .. 
.. 

.. 11.30 p.m. 

- 382 m. Norway .. Saturday,Dance Music from Hotel Bristol midnight 

'7.30 Vohaus . .. b 504 m. and midnight 9.0 Milan .. .. 1Ml 320 m. 
571 m. 9.0 Soro .. .. - 2400 m. 

7.30 Munich .. .. - 488 m. 10.30 p.m. 1500 m. and 
7.30 Konigsberg .. - 463 m. 10p.m. . 1150m. 
8.0 Oslo .. .. - 382m. midnight 9.0 Radio- EAJ 16 335 in. 
8.0 Berne .. .. - 435 m. 11 p.m. Cartagena 
8.0 Prague .. .. - 368 m. 10.30 p.m. 9.15 Petit-Parisien .. - 333 m. 
8.0 Copenhagen1 .. - 347.5 m. 10.30 p.m. 10.0 Radio-Club- EAJ5 357 
8.0 Radio-Wien .. - 531 m. 10.30 p.m. Sevillano 

. and 582.5 in. 10.0 San-Sebastian .. EAJS 343 in. 
8.0. Lausanne .. HB2 850 in. 9.30 p.m. . 10.0 Radio-Catalana EAJI3 462m. 
8.0 Hamburg .. ha 392m. 11 p.m. 11.0 Radio-Iberica .. EAJ6 392 m. 
8.0 Stuttgart .. - 446m. 11 p.m. 11.0 Union-Radio .. EAJ7 373m. 
8.0 Radio-Cadiz .. EAJ3 357 in. 10p.m. 11.44 Eiffel Tower .. FL 2650 in. 

I. 8.0 Budapest . - 560 m. midnight am. 
8.0 Munster .. ins 410m. 11 p.m. 2.57 Nauen . . .. POZ 3000m. 

11 p.m. 
9.30 p.m 

11 p.m. 

10.30 p.m. 
12p.m. 

12 p.m. 
midnight 
2 hours 
2 am. 
3 mins.Sp. 

8 mins. Sp. . 

SUNDAYS (Contd.). 8.0 Radio-Agen .. -- 318 m. 15 mins. 
6.0 Malmö .. .. SASC 270 ni. 8 p.m. 8.0 Radio-Paris .. CFR 1750 m. 10.45 p.m. 
6.0 Warsaw.. .. - 380 m. 8 p.m. 8.0 Eiffel Tower .. FL 2650 m. lo p.m. 

6.15 Zurics .. .. - 513 m. 7.30 p.m. 8.15 Zurich .. .. - 513 m. 10 p.m. 
6.25 Hilversum .. NSF 1050 m. 8 p.m. 8.15 Geneva .. .. - 760 m. 1 hour 
630 Eiffel Tower .. FL 2650 m. 8 p.m. - 8.15 I.eipzig .. .. - 452 m. 10 p.m. 
6.40 Brunn .. .. NSF 521 m. 9 p.m. - 8.15 Radio Belge .. SBR 264 m. 10.10p.m. 
7.0 Hamburg .. ha 392 m. 8 p.m. 8.30 Ecole Superienre FPTT 458 m. 11 p.m. 
7.0 Radio- EAJ1 325 m. 7.30 p.m. - 8.30 Radio Toulouse - 430 m. 11 p.m. 

Barcelona 
- . . - 8.30 Bilbao .. .. EAJ9 415m. 9.30p.m. 

7.0 Breslau .. .. - 418m. 11 p.m. 8.30 Frankfurt .. FL 470m. 12 p.m 
- 

. 7.0 Helsingfors .. - 318 m. 9.30p.m. 8.40 Rome .. .. 1RO 425 m. 11 p.m. 
- . 

. and 522 rn . 8.50 Hilversum .. NSF 1050m. 10.30 p.m. 

t 

¡ May, 1926 MODERN WIRELESS 
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which the measurements 'are One wire s run close to the panel to prevent fouling ' 

carried Out, should be in themselves tle movng plates of the condenser. 

- ances, fixed condensers and variable 
condensers, so that if any appa- 
ratus is available which will enable 
capacities and resistances to be 
measured, the experimenter is in a 
position to locate defects quite 
definitely. 

A Cheap Unit 
Unfdrtunately, the cost of the 

t- measuring instruments and attend- 
ant apparatus is usually high, 
but the testing unit described in 
this article can be constructed quite 
cheaply, and will thus fill a long- 
felt want. A desirable feature 
is the accuracy with which the 
measurements may be made, as 

t resistances and capacities can be 
detennined to within 5 per cent., 
and to a figure much less than this 
if reasonable car& is taken during 
the operation. This fact, coupled 
with the ease and rapidity with 

- 

r 

that a particular receiver when- 
constructed will incorporate com- 
ponents of the desired value,'- 

Possible Faults 
Frequently troubles in a re- 

ceiver are traced to pieces of appa- 
ratus which, according to their 
marking, should be of a certain 
value, but which, on test, prove to 
be faulty or have become damaged 
as a result of misuse. These re- 
marks have particular appli- 
cation to grid leaks, anode resist- 

-- 
Fig. 1. The simple circuit for 
converting a D.C. current into a 

pulsating current. 

The Neon Lamp 
The unit in question makes use 

of the properties of a neon lamp, 
and for the benefit of the uninitiated 
a short .description of the pr1- 
ciples involved wilf serve a useful 

An Interesting Property 
The space within the lamp con- 

tains nearly pure neon, which is 
one of the five conipletely inert 
gases present in small quantities 
in the atmosphere, and amongst 
the lamp's many properties is the 
interesting one of converting a 
direct current supply into a regular 
pulsating current. This inter- 
mitten discharge takes place when 

Accurate measurements of resistances and capacities are made possible with this 
- simple testing _unit. 

A LL home constructors 
and wireless experimen- ters are beginning to 

realise that áccuracy in working 
is a desirable feature, and in view 
of this fact it becomes essential to 
know the actual values of resist- 
ances, capacities, high-tension 
voltages, etc., in order to ensure 

sufficient to warrant the earnest purpose and also act as a guide 
consideration of all wireless en- to future experiment for those so 
thusiasts, inclined. Perhaps the most fam- 

iliar type of neon lamp is the - r "Osglim" made by the General R. 
Electric Co., the one employed OSGLItlJ[ in this case being of the beehive" 

D.C. VOL TAGE LAMP..,.. pattern. 

M O D E R N, 1v IR E L E S S - Iay, 1926' 

J AN INDISPENSABLE 
TESTING UNIT 

I 

i H.J. BARTON-CHAPPLE 

L. 

WkSck, B.Sc.(Hons).A.C.G.L;DJ.LA.M.LE.E 
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Fig. 3.-Pay careful attention to the dimensions given in 
this diagram when marking out the panel. 

remove this for conducting certain resistancewhose value is known 
experiments, but this will oniy be accurately, while R2isthe resistance 
necessary when measurements of a under test, a rapid change-over 
fairly low resistnce are to be from one resistance to the other 
made; for capacity measurements being made possible by the single- 
its presence does not influence pole change-over switch S1 S2. 

the results. C3 is the condenser under test, 
while C1 is a calibrated variable 

Removing the Resistance air condenser with a known fixed 
If removal of this resistance is condenser C, in parallel for in- 

desired a smadi flame must be ap- creasing the capacity to any de- 

megohms (with one set of clips) 
(L. ,McMichael, Ltd.). 

Three fixed condensers, .0005, 

.00x and ,00z (with one set of 
clips) (L. McMichael, Ltd.). 

One single-pole change-over 
switch, nickel plated (Wilkins and 
Wright, Ltd.). 

One double-pole change-over 
switch, nickel-plated (Wilkins and 
Wright, Ltd.) - 

One Decko dial indicator (A. F. 
Bulgiri and Co.). 

Twelve nickel-plated terminah 
(flume-Jones and Co., Ltd.). 

irequencies. be carried out in a rapid but par- 
A Ballast Resistance - ticularly accurate manner. - 

If the Osglim lamp is examined 
The Theoretical Circuit it will he found that a ballasting 

resistance is included in the cap, Details of the theoretical circuit 
and it is sometimes preferable to are given in Fig. 2, where R is a 

i 

'o 

i 

the double-pole s'îitch. 

For the Potential Constructor 
Compactness was a feature borne 

in mind, and potentiai constructors 
of this instrument are advised to 
give careful attention to the details 
enunciated. For the benefit of 
those who wish to duplicate the 
unit in every respect a complete 
list of the components employed 
is appended in accordance with 
usual practice, and where deviations 
are made to suit the convenience 
of the constructor particular care 
must be taken to ensure that the 
substitúted articles are of good 
quality and can be accommodated 
conveniently in the allotted space. 

Components 
One ebonite panel, 8 ins, by 

6 ins, by in. (British Ebonite Co., 
Ltd.). 

One polished oak cabinet, 6 ins. 
deep to take above panel, with 
lid, x ins, deep (Pickett Bros.). 

One .00i Cam-vernier variable 
condènser (Radio Communication 
Co., Ltd.). 

Three grid leaks, i, 2 and 

R as indicated inFig. i. 
The voltage necess'ary to 

"strike" the lamp should be 
about i6o volts, and experiments 
have shown that under these cir- 
cumstances the period of the 
flashes (T) is proportional to the 
product of R and C. 

A Useful Relationship 
In other words, if C is kept cn- 

stant and R is varied a linear 
relation 'exists, and similarly if R 
is kept constant and C varied a 
linear relation between the flash- 
ing and the capacity exists. Thus 
T becomes a measure of R and C 
within certain wide limits, and the 
flashes can be made to take place 
from slow countable ones up to 
values well beyond the audible 
frequencies. Thus, if a pair of 
telephones is incruded in the circuit 
of Fig. i a musical note will be 
heard over the acoustic band of 

cement which holds the bulb. in 
the cap. Care must be taken, of 
course, to ensure that the flame 
does not play on the glass. The 
cap can then be pulled away, the 
resistance element removed, and 
the brass cap refixed in position 
with some suitable 
cemert such as 9 ) seccotine after re- 
sóldering the leads R2 
to the contact 
points. 

Having dealt in 
a brief manner 
with the theoretical 
aspect of the pos- S i' 
sibilities of a neon 
lamp for making Fig. 2.-Swil some interesting resistances measurements, at- 
tention will now be 
turned to the con- 
struction of the actual testing imit 
which will enable measurements to 

value is accomplished by the 
double-pole change-over switch 
S3 S4. 

Telephones are inserted in the 
circuit at T and the high-tension 
battery is joined to the remaining 
terminals. 

OH.T.O 

t1 T 

S4 

.1 _ 
I " TI 

5CLIM LAMP O--O C3 
tches S1 S and S, S4 enable 
and capacities to be measured 

as desired. 

The acthal neon lamp is con- 
nected acioss the Divot nortions of 

- May; I2b MODERÑ WIRELES - 

the lamp is shunted with a con- plied to the cap erta of the lamp sired value within tu 1iis of the 
denser C and is supplied from a to melt the solder secupxg the apparatus available. The change 
D .C. source through - a resistance lead-in wires and also to soften the from the. known to the unknown 
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 the panel must be soldered first. 
Make sure that the moving plates 
of the variable condenser do not 
lodge against the lead joining one 
of the telephone terminals and one 
of the HT, terminals. 

Calibration 
A calibration curve for the 

variable condenser must now be 

Fig. 4.-Wiring the unit may be accompiisned easiiy if 
this diagram is carefullyfol;owad'. 

spare components can be stored 
at the bottom of the cabinet, which, 
has been made of sufficient depth 
for this purpose. 

Having made sure that the wiring 
has been correctly carried out, it is 

95S 

Sub- standard Condensers 

For condenser values above .00: 

the clip-in condenser C3 must b 
inserted and the same procc dure 
adopted, the value of C3 being added 

on the panel. 

(These last two items can be 
secured from any local electricians.) 

Quantity of Glazite and three 
small screws. 

Panel Details 
Reference to Fig. 3 must be 

made for details of the panel layout, 
and having drilled the necessary 
holes the terminals and com- 
ponents can be mounted in position. 
The flanged bottom of the lamp- 
holder has been cut in a triangular 
fashion so that it can be fixed on 
the panel without fouling the 
condenser dial. Since all the com- 
ponents on the panel had a nickel- 
plated finish except, the lamp 
holder a pleasing appearance was 
brought about by having the holder 
nickel-plated as well, although in 
many cases it can be bought in this 
form. 

Wiring 
An examination of the wiring 

diagram of Fig. 4 shows that little 
difficulty will be encountered during 
the operation of wiring. The leads 
must be kept short and straight, 
and those nearest to the back of 

The resistance of one of the grid 
leaks must also be careftilly deter- 
mined, the fixed condensers and 
remaining grid leaks being cali- 
brated by the unit itself in the 
manner to be indicated. These 

i 

leak is in circuit for both cases a 
reference to the calibration curve 
of C1 will give the value of C3 at 
once. Judging the same tone for 
the musicar note presents no diffi- 
culty, especially after a little prac- 
tice, so that great accuracy is 
possible. 

.TO LAMP 

___ MOLDER 

r- 
i 

Rj 
-t-, 

V2$1 

I s, 

Connect about x8o volts across 
the H.T. terminals, the positive and 

- - negative connections being ini- 
material, the telephones to the 
terminals so marked and the con- 
denser to be measured across the 
terminals for C3. Insert a grid leak 
of .about 3 megohms in the clips 
provided, and with the clip-in con- - 

-- 
denser C2 removed and with the 

- 

- - - switches in positions S2 and S 
- 

- .. a note of a particular frequency 
g - 

- will be heard depending upon the 
ç - 

j - - - 

setting of C1 If a note, is not 
heard then the wiring should be 

- 
fl checked or the H.T. raised to a 

- - - 

htgher value. 
- - 

z i-. - - - Small Condensers 
- ,- -, When the condenser to be tested 

- 

- '. - - -- is less than .00i all that is necessary 
- - is to move the double-pole switch to 
-' . 

s' position S3,listen to the note, and 

I, 
then move to position S and alter 

I condenser C1 until no change of 

- -. 

- note frequency is heard when the 
- 

All the components are neatly and compaçtly arranged - 

MODERN WIRELESS 
Otie batten mointing lamp- òbtained by comparison with some- 

holder. known standard, although many of 
One neon lamp (Osglim) 230-250 the manufacturers will supply this 

volts, chart on ap1ication. 

1926 

possible to proceed now with the 
desired measurements. 

Capacity Measurements 
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minute the aid of a good watcl is 
necessary, and in addition as a 
double check the, 'phones vill give 
an indication of the flash by a 
strong click. 

Resistances 
We will next deal with the 

measurement of the resistances. 
One resistance must be carefully 
calibrated from some outside source 
and this will then be used as a 
standard. Place this leak in the 
clips of position R1 and the un- 

less than C9. It will depend on 
the value of the resistance under 
test whether the added parallel 
condenser C2 will be necessary. 

Continuity 
To test the continuity of a circuit, 

or, in other words to see if a break 
exists in a particular coil winding, 
etc., it is orly necessary to insert 
this circuit in series with one 
terminal of the HT, battery and 
one of the HT. terminals of the 
unit. If no sound is heard in the 

tuned anode coil and the other as 
fixed reaction coil with a Marconi 
resistance across it. The magnetic 
fields are considerably reduced, 
much less space is taken up on 
base board, while the reaction 
control is positively delightful. 
I have never had an H.F. valve 
working as efficiently as this, and 
I have tried very many circuits.- 
Yours truly, 

J. A. TURNER, M.P5. 
New Darnet. 

Connections to the double-pole change-over;switch can 
be followed from this photograph. 

low that they are countable as the 
flashes of the lamp will be visible. 
in order to make the known 
capacity of sufficient magnitude for 
comparison purposes one or two 
intermediate sub-standards for C 
may be required, and they may be 
connected across the clips by the 
terminals provided. To get the - flashes of the same number per 

Therefore - 

C. 

Cy 

and the value of R2 is thus deter- 
mined. Note that if R2 is greater 
than R1 then C, will be greater 
than C and conversely when R2 
is' less than R1 then C, will be 

The Melody Three. 

Sia,-I wish to thank you for the 
circuit of "The Melody Three," 
described in the March, 1926, 
issue of MODERN WIRELESS. Th 
reaction adjustment is particularly 
good, and I am writing to tell you 
of an alteration that I häve made 
in this circuit which I think is well 
worth while. I have substituted 
for coils L3 and L4 an ordmar 
McMichael broadcastS HF. trans- 
former treating one winding as the 

large condenser such as a 2 micro- and T proportional to R2 C, - - the only requirement is notes of 
farad is placed in position C3 and Hence - - equal pitch, irrespective of what th 
tested, the current pulses are so - C, R1 = C, R2 'frequency' of that ñote ma beand 

thus many possible discrepancies in 

__.-' riiledout 
-Iany otlie uses for this testing 

- ' - 
uitit will no doubt suggest'them- 

f 
selves to the readei, ánd thLícli 

P 
5 interesting 'information wil bc 

- 

4 

gained by evperiments made itli 

- 
- A Precaution 

When the balläst resistance has - - - 

- 

- , 
h.. béenrernoved'from the lamp, care-a - 

: 
r must be taken to ensure that tue 

S f 
._-' 

- lamp -is not- used across the 
- ordinary mains again, or it w11 

- - '' - 

-- :' not subsquentiv function satis- 

- - - - factorily inthe unit., - 

i 

5, 5. - . 

standard C1, and thén with the .001 
in parallel with C1 the exact value 
of the '002 can be determined. 

If clip-in condensers are not 
available the terminals hold irg the 
clips in position enable any other 
condensers to be joined across the 
position C2 when once calibrated, 
thus giving a very flexible arrange- 
men t. 

Large Condensers 
It will be found .that when. a 

setting of C1. Now change the 
single-pole switch to position S1 

and rapidly, adjust C,. unti thn 
same pitch note is heard. This 
process should be rçpeated three or 
four times to ensure a correct result 
and the tworeadings of C1 shpulcl 
be noted. Calling C; the value of 
C1 when R1 is in circuit and c 
when 

2 
is in circuit, then since the 

current pulses are proportional to 
the product of R and C we have 

T pioportional to . R1 C 

absence of a note in the 'phones 
when this particular leak is placed 
aross"the terminals R2 with the 
switches in positions, S1 S4. 

A, Noteworthy Feature 
A point which is worthy of note 

in connection with the testing unit 
i that the actual musical notes, 
while depending on the supply 
voltage and the values of resistance 
and capacity in circuit, do not 
cater into the calculation, since 

May, 1926 MODERN. IVJ!ELES. 

to that of C1to give the capacity of kiown resistance across the telephones then a break is present. 
C3. Three clip-in condensers are terminals marked R2. With the gain, if a particular grid leak is 
suggested, the values .0005 and .00r switches in positions S2 and S4 listen faulty and does not make contacb 
being first verified against the to the pitch of the note for a given the fact will be evidenced by the 
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Fig. 1.-The switch S1 S2 enables crystal or valve rectification to be employed at wi'll. 

It is proposed, therefore, in this 
short article, to deal with some of 
these faults in order that when a 
difficulty is met with some idea as 
to wheN the trouble is located is 
to hand. 

the local station, but on switching 
over to the valve-detector position 
S2 even the local transmission could 
not be heard, despite the most 
eareful searching, and on placing a 
hand near the aerial coil L1 this 

960 

this wiring error the receiver func. 
tioned in the ionnal manner, and 
is in fact giviiig excellent results 
at present. 

Other Causes 
The employment of the grid- 

faulty contacts in the switches. speaker results vere obtained from the L.T. battery. On rectifying 

JR 
Ri 

L.Sf ;: 

ci 
: 

very convenient, in practice the 
wiring necessitated thereby is not 
always easy to carry out, and 
where the beginnçr, and often the 
experienced constructor, goes astray 
is in translating a theoretical 
diagram into, practical wiring. 

Wrong Connections 
I have come into, contact with 

a large number of switching faults 
recently, and in the majority of 
cases trouble has been due to a 
wrong connection rathér than to 

coupled note .magnifiers for loud- 
speaker work o the local tation, 
while for distant reception a valve 
detector with reaction on to the 
aerial coil is followed by two 
resistance stages only. A three-pole 
two-way switch is incorporated, 
hut for convenience in drawing 
E have shown only two of the 
third set of contacts, 7 and 8. 
which short-circuit the reaction 
coil in the crystal position S1. 

With the crystal detector iii use 
i.e., position S1, excellent loud- 

condenser C., was of. the type iii 
which the grid-leak clips are 
arranged to form integral parts 
of the two soldering tags, so that 
the normal position for the leak 
is in parallel with the condenser. 
The grid-leak R4 had been placed 
in the clips and the right-hand. 
clip had been joined to contact 4 
of the swith, whilst the left-hand 
clip had been joined to contact 
and also to low tension positive. 
In the valve position (S1), therefore, 
the aerial coil was connected across 

Very often the trouble in a receiving set can be t raced to the switches, and 
Mr. Underdown has drawn on his expérience fo indicate possible faults 

from this source. 

f '-r'o switch or not to switch?" A Common Wiring Fault was found to be unaccountably 
is a question., judging from The circuit -diagram of Fig. i warm. 
the correspondence I re- is that of a receiver which is pro- The Trouble Located 

ceive, which is geierally answered vided with a switch to give a An independent check on the 
in the affirmative. Now, although crystal detector followed by a wiring revealed the fault to be 
certain systems of switching are tran.former and two resistance- quite a simple one. The grid- 

MODERN JVIRELESS 

I1II 

jI 

Ah Analysis 'f Some 
Common Switching 

Faults 

By JOHN. UNDERDOWN. 

May, 1926 

r 
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THe Cause the telephones a closed 
This annoying phenomenon wa.s c3rcuit lack s utilised. - 

due to the fact that when the anode 

q6z 

e - 

same time totally disconnecting 
the receiver therefrom. A good 

(Coneinu ed on page 987.) 

switching permitting two or three I 

valves to be uscd at will. The 
difficulty experienced in this case 
was that when a transmission 
requiring critical tuning was ob- 
tained at good strength with the 
telephones in jack (in the anode 
circuit of the detector valve), or 
transferring the telephones to jack 
2, or plugging a loud-speaker in 
this position, the signal which was 
previously strong was scarcely am- 
plified at all. On switching in V3 
it was always found necessary 
either to increase the coupling be- 
tween aerial and reaction coils or 
to bring the slider of the potentio- 
meter over to full negative. 

When the detector valve i ad- 
justed to function just below the 
oscillating condition the drop in 

HT. 
- 

. To4 

;J----il 
JicI;, 

Fig. 3-To place the anode 
resistance in series with 

are not inserted into the closed- 
circuit jack. 

A Matter of Interest 
Before passing on from the Fig. 2 

circuit it should be observed, as a 
matter of interest, that the two 
first valves V1 and V.. are wired in 
series. This is a very convenient 
arrangement where a 6-volt accu- 
mulator is employed and it is 
desired to use two 3-volt valves 
for the H.F. and detector positions 
followed by a 6-volt power valve. 

Aerial and Earth Switching 
When an outside aerial is used 

it is desirable, when the set is not 
in use, . to earth. the aerial, at the 

rA 

- oftexi be traced to this cause. 
L 

In such a case the grid-condenser 
is rendered inoperative as a direct 

I current "stopping" condenser and The valve 
considerable positive bias is corn- panels at 

I 

municated to the grid of the the Radio- 
detector; which may even in some Paris sta- 
cases practically rexider the set t i o n a r e 
inoperative, if the "saturation" indic at e d 
poixit on the rectifying valve's j, the pho. 
characteristic curve is passed, to g r a p h. 

An Annoying Phenomenon These pa- 
The Fig. 2 circuit arrangement nels. have 

is one employed in a general pur- s p e c i a I 

pose type three-valve receiver, 
i d i n g 

The set consists of a transformer- d 00 rs to 
couplcd high - frequency stage. p r o t e c t 
a valve detector with reaction on them. to the aerial coil and one resistance- 
coupled note magxif1er, jack 

- 'I 

'i 

Fig. 2.-A general purpose three-valve circuit with 
jacks for using two or three valves as desired. 

such as tuned-anode circuits, aral 
inability to make a receiver of 
the HF. axd detector type with 
tuned-anode coupling oscillate may 

age drop took place across the 
former so that the voltage actually 
applied to the anode of the de- 

tector was considerably decreased. 

jack i forms a continuous connec- 
tion, but when the telephones are 
inserted the circuit is broken so 
that the 'phones are in series 
with R. 

It should be observed that the 
fixed by-pass condenser C5 is 
arranged to be in parallel with both 
the anode resistance and the closed- 
circuit jack, which connection is 
necessary so that the condenser 
performs its by-passing function 
whether the telephones are - or 

it121 4 
i c i2i, j T 

I I 

1L4 

____ B2 

Overcoming the Difficulty 
The difficulty is best overcome 

by keeping the anode resistance 
in series with the telephones 

when tuning in on two valves, 
and this may be done if the con- 
nections indicated in Fig. 3 are 
followed. Here only the revelant 
parts of the circuit are shown. The 
double-circuit jack of Fig. 2 is 
here replaced by a closed-circuit 
jack which is wired in series with 
the anode resistance. Nonlially 

- May, 1926 MODERN WIRELESS. 
- leak in parallel with the grid- resistance R3 replaced the tele- voltage experienced will render 

condenser cotistitutes a fault in a phones in the anode cirduit of the the valve far from this condition, 
number of circuit arrangements, detector valve a considerable volt- necessitating alteration of reaction 

or potentiometer setting. 
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i 

have shown that, provided a suitable circuit is 
chosen, two or 'three valves will, under normal 
conditions, be adequate for mdt purposes when 
used vith a frame aerial of average size at distances 
up to about io miles from a main broadcasting 
station. Even with two valves adequate loud- 
speaker results of good quality were possible 
at about io miles from thé Lodonstation. 

962 

ANODE 

Introducing Reaction 
By introducing reaction into the grid circuit, 

i.e., on to the frame, the effects of this damping 
can be counteracted with a consequent improve- 
ment in signal strength. It is essential, however, 
that the reaction adjustment should be gradual 

i 

Fig. 1.-A frame aerial circuit with a form of 
Relnartz reaction. 

so situated that you have no facilities for the 
erection of a good outdoor aerial and you want to 
receive the more distant stations at good strength, 
you are generally limited in your choice of a 
receiver either to an elaborate multi-valve set 
or a superheterodyne. 

Local Reception -. 
However, the question of local reception, is 

different, and even if it is not possible or con- 
venient to fix up an efficient indoor aerial, there is 
still the f ràrne aerial to be considered. 

Experiments recently carried out by the author'' 

The simplest arrangement of two valves is 
that of detector followed by a stage of low- 
frequency amplification; but it must be remem- 
bered that with a detector valve using the usual 
grid-leak and condenser rectification, there is a 
heavy damping in its grid circuit, and for this 
reason signals received on a frame aerial are some- 
what weak. 

______ 'CRIB 

FIg. 2. - The CONDENSER 

hand capacity 
effects of the A C. 

Fig. 1 circuit 
are reduced B 

by this ar- 
- 

rangement. L, 

.- 

from their local station, unless 
they provide themselves with elaborate and costly 
equipment. It is true, of course, that if you are 

c3i'2I 
fflj 

Ci 83R2 

in any given location. However, the results men- 
tioned subsequently in this article show what is 
possible under average conditiOns. The circuits 
were.tried outat about io miles from 2L0, using 
a frame aerial with two-foot sides. 

A Precaution 
A large outdoor aerial leading into a room on 

th first floor, in which the frame was situated, 
was Completely lowered so as to avoid any pick 
up from this source, but it was found that, pro-. 
vided the lead from the lead-in insulator at the top 
of the room was removed, the presence of the out- 
door aerial had little effect on the strength of 
signals received on the frame. 

- Reaction Control 

- I 

., 

Readers so sit uat ed that an outside aerial is impracticable will find the information 
- ¡ concerning frame aerial circuits contained in this article of extreme value. 

people living in flats, and others 
I I 

similarly situated, are under the 

I 

INE 

often meets cases where' 

I 
impression that wireless is out of 

I the question for them, even to 
-' the enjoyment of the programmes 

Screening 
It must be remembered, of course, that a frame 

aerial is particularly susceptible to screening effects 
such as are produced, for instance, by the iron 
girder work of a building, and since local conditions 
vary to a considerable extent it is not possible to 
tell beforehand what sort of results will be obtained 

u 

MODERN WIRELESS 

( LocaL Reception1' 
o a Frathe Aerial 
By D. J. S. HARTT, 

B.Sc... 

May, 1926 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


reduced the cpacity effects on the frame, thei G. P. Kendall. 
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.1 

I - 

fixed reaction winding wound continuously with 
the frame aerial. The frame aerial used was 
of the square type, having two-foot sides, and 
wound in solenoid fashion with twelve turns of 
No. i8 enamel insulated wire, spaced at half an 
inch. 

The Reaction Winding 
The reaction winding consisted of two turns 

of No. 20 D.C.C., wound in the same direction as 
the aerial winding at the end of the frame con- 
nected to the filament. With a .0003 condenser 
having a single plate vernier for C2 good reaction 
control was obtained. C1 was also a .0003 condenser 
with vernier attachment, a reading of about 
50 degrees (loo degree .dial) being obtained on 
2L0. 

Here it may be mentioned that it is advisable 
to have as large a number of turns on the trame 
aerial as possible and to keep the parallel tuning 
capacity small, so that for lower frequencies on 
the broadcast band more turns could advantageous- 
ly be added to such a frame. 

Necessry Details 
The detector valve V1 is preferably of the high 

impedance type with a high amplification ratio, 
followed by a first-class transformer of 2.5 to i 
ratio, with a valve of the D.E.5 type for V2. 

The grid leak R3 and grid condenser C3 have the 
conventional values of 2 megohms and .0003. 

Hand Capacity Effects 
Hand capacity effects are to a certain extent 

troublesome with this arrangement, and it is 
preferable to connect the reaction condenser 
in the manner shown at C2 in Fig. 2, where L3 
represents the frame aerial and L2 the reaction 
turns. The effect of earthing the centre point 
A of the frame was tried: while this considerably 

Sharp Tuning 
With this circuit, using DE.8 HF. and 

D.E.5 valves for V3 and V2 with 6o volts and 
120 volts H.T. respectively, 2L0 could be tuned in ::___ 

k 
Â - T - 

AFrameAerial 
Cabinet ReceL 
ver described 
intheJanuary, 
1926, issue of 
'Modern Wire- 
less' by Mr. 

r:. 

j14Jc43 

.- Fig. 3.-Greater volume is secured -- with the circuit indicated in this 
ciagram. 

- - 

obtained by inserting a radio-frequency choke providing no part of the body came nearer than 
in the anode circuit of the detector valve and pro- about 6 inches to any part of the frame winding, 
viding a control condenser C2, connected to a no effect on the tuning was noticed. 

to the quality of reproduction. 
A Simple ircult 

This condition is fulfilled by the reaction 
arrangement shown in the circuit of Fig. L It will 
be'seen that the reaction is of the Reinartz type, 

R-F-C 

connection to B. .. -. 

There were then no body capacity effects on 
the batteries, etc., and they were not seridus on 
the frame aerial, which could be rotated into the 
position for maximum ignals and left; then, 

r 

C C. 

F 

ir1 4-1 B2- 

May, 1926 MO'DERN WIRELESS - 

and easily cóntrollable, so that: it may be easily ' werè much more pronounced on the batteries'- 
brought up to such a point as tó give the desired loud-speaker and battery leads, and the better 
increase in signal strength without any detriment practical arrangement was to make the earth 
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- - - - _____________ - _: ________________________ 

is shown in Fig. 4. In this case a neutralised stage 
of high-frequency amplification, using a centre- 
tapped anode coil, precedes the detector valve, 
which is followed by a transformercoupled note 
magnifier. The centre point of the anode coil L1 
is connected to H.T. positive and a neutralising 
condenser N.C. connected between the grid and the 
end of the coil remote Jrom the anode provides 
for neutralisation. 

Stability 
It will be found that there is one adjustment 

for the neutralising condensei for which the circuit 
is perfectly stable when the anode circuit L1 C2 

is brought into tune with the frame circuit tuned 
by C1. On either side of this adjustmert he circuit 

Some of the aerial coupler equipment at the 
Radio Paris station, Boulevard Haussmann. 

found quite a practical arrangement from the point 
of view of hand and body capacity effects, but 
an earth connection to low-tension negative is 
an advantage. For the coil L1 a Gambrell 
centre-tapped B was used, but the "Dimic" 
and the centre-tapped Lissen coils may also be 
employed. A high-impedance valve should be 
used for while valves for V2 and V3 may be as 
suggested for the circuit of Fig. i. With this 
arrangement excellent lend-speaker results were 
obtained from 2L0. 

arfangements in this case are provided by the 
"throttle" control method, in which a fixed 
jeaction winding is connected as shown and a 
variable by-pass condenser C3 provided between 
the anode end of the radio choke and low-tension 
negative. This scheme also gives exceedingly 
good control; as the value of C3 is gradually made 
larger so the reaction is smoothly increased. 
The reaction winding consisted of two separate 
turns wound on the filament end of the frame and 
C3 was a geared .0003 condenser. 

Practical Details 
Suitable valves, amongst others, are D.E.5 b., 

DEA. 4, D.E. 8 H.F. for V1, D.E. 5 b, D.F.A. 4 
for V2, and a D.E. 5 B 4, or DEA. I for V3, these 
references indicating the types to be preferred. 
The anode resistance'R. is preferably wire-wound, 
and of 100,000 ohms, suitable values for C4 and R 
being .1 microfarad and .25 megohm respectively. 

* Satisfactory anode voltages are about 6o volts 
for V1 and 120 volts, for the tapping supplying 
V2 and V3. An earth connection should be provided 
where indicated by the dotted lines. 

-frequency Amplification 
Another practical circuit, employing three valves, 

I 

- __» 

- 

- 

H- - 

---- 

" of "vernier" is desirable. - 

- - Greater Volume - 

Fig. shows a circuit suitable for use \vhcre 
greater volume is required, a stage of resistance- 
capacity amplification being added. The reaction 

c2LrJ TT7 

vT - -v2j -i; 

1 
R43 

see that the coil L1 is remote from the frame aerial. 
andpreferably at right angles to it, otherwise diffi- 
culty might be experienced in the neutralisation: 

Full Loud-speaker strength . 

Without an earth connection the circuit wa 

- 

L 

L Fig. 4With this ciruit reàt 
-!-. B2 care should be exercised to en- 

C4 . i. sure no coupling exists between : 
)v3 the frame aerial and coil L. 

'B 
..M' 

MODERN WIRELESS May, 1926 

at good quality loud-speaker strength adequte will oscillate when this condition obtains; but it - 

for an ordinary room. Th frame tuning is very ; is only a matter of a few moments to obtain the 
sharp, and either a geared condenser or some orm correct adjustment. Care should be taken to 
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constitute one of the "Universal" desired aerial coupling and reaction "Universal" transformer, a substi- 
transformers manufactured by flexibility is obtained. tute is not desirable. 

965 

J 

- - - 

 the use ot spnng set out of use, and 
clips has been in- 
corporated,in the plug this 

on again inserting 

order that any of adjustment does several aerial- Fig. 1.-Various aerial and reaction coupling arrangements notrequire altera- 
coupling and re- can be tried with this circuit. 
action-coupling .. ......... .... . .... .. .... .. ............................. .....- ................................. 

arrangements can be tried at will, terminate in spring clips, indicated Qmponents Required 
by arrow heads, as do also the hL order to build a receiver similar 

The Circuit Adopted leads from the tuning and reaction to the one described, you will need 
Fig. t shows the theoretical condensers C1 and C2. ht will be the components set out below. 

arrangements of this receiver. L1 seen then, that by clipping the flex Other makes of good quality may 
is a plug-in coil of any of the usual leads on to the various points be substituted in most cases if 
makes whilst L2 and L3 together marked A, B, C, D, E and F, the desired, but in the case of the - 

with one- anal-earth system, will -Various Aerial Coupling and A Further Refinement 
not necessarily be the most efficient Reaction Arrangements The variable grid-leak is shown 
with other types of aerial and earth Both the aerial arid the earth leads as R, and as a further refinement, 

systems. ,...... ........ .. ....................................... ........... ....... rn... ................. a - four - contact Therefore, telephone jack has R.F. - order to obtain . - CHOKE ,- been incorporated, 

tivity on diflereuit __________ ____________ the telephone plug - - 

aerials, this coup- 
L, 

" 
I W1 is withdrawn from 

the greatest selec- 
- 

J 

L4 JACK f 
in order that when 

a more or less B J c3 y 
ling should be of ______ 

____________ 
the jack, the fila- 

______________________________ 

1Li - ment cfrcuit is 
C.- -HI variable nature 

broken, and thus, I R/ Flexibility Ç once the best 
In desiing the ÍL C1 6oH 

2 0005 

---- automatically 

filament rheostat 

____ __________ 

adjustment has 
scribed here, these been found, it is 

_______________ only necessary to particular features 

receiver to bede- 

j order to put the 

withdraw the tele- have been borne in 
LT. phone plug in mind,andasitnPle 

scheme involving 

- 

' A receiver designed to enable several typés of aerial and reaction couplíng. - 

- arrangements to be tried is described in this article. ' 

THE 
degree of selectivity Messrs. Peto-Scott Co., Ltd., and An Example 

which may be obtained with L4 is a radio-frequency choke. For instance, by clipping the 
a receiving set can be made . The "Ujnivéisal" transfórmer s aerial lead and the lead from C on 

quite considerable if a suitable constructed in the form of two to the point marked E, and the' 
type of aerial coupling is incor- separate but similar coils wound on earth lead together with the lead 
porated, but it should be noted a common ebonite former, one of the from C1 on to the point marked D, 
here that an arrangement which coils being centre tapped, as shown we have one of.tbe well-known and - 

might give the most efièctive results at E in Fig. i. effective Reinartz arrangements. 

1926 - MODERN WIRELESS 

V - 
1-_-----_-= 

L 

- 

J 

:A. Múltiple Cicuit 

:1 Single-Valve L 

-. : Receiver : 

MARRIOTT; 

- 
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possible to that;shown in the dia- 
grams and photographs. 

One Radion panel, 12 ins, by 
ins, by . in. (American Hard 

Rubber Co., Ltd.) -. 
Oe cabinet to take above panel. 

(The Artcraft Co.) 
One baseboard, 12 ins, by 8 inst 

by in. (The Artcraft Co.) 
Two ebonite strips, 2 inS. byz ins. 

by in. and ins, by 2 ins, by in. 

Six indicating terminals, "A" 
' E," " HT+ " " LT+ 
t'LT-" (BeiJing and Lee, Ltd.)' 

One single coil baseboard mount: 
(Bume-Jones and Co., Ltd.) 

Two Universal" transformers, 
one to cover the normal broadcast 
band, and one for the higher. 
(Peto-Scott Co., Ltd.) 

One mount for above. 
Four "Lico " spring clips. 

(Peto-Scott Co., Ltd.) 

(C. A. Vandervell and Co., Ltd.) 
One four contact single filament 

telephone jack. (Igranic Electric 
Co., Ltd.) 

72 

TUN/NC 

sQ.4'o C7 - 

panel, and if that uscd is not of a 
guaranteed brand, it should be 
rubbed down thoroughly on both 
sides with very fine glass-paper 

ÌIODERN WIRELESS May, 1926 

In all cases, however, strict atten- One - Radio - frequency choke. The Constructional Work 
tian should be paid to the layout, (Lissen, Ltd.), The first step in the actual con 
which should conform as nearly as One 30-Ohm filament - rheostat. structional work is to prepare the 

I - 966 
* 

/ 

One cam - vernier, square - law- 
.0005 variable condenser. (Radio --- 

Communication Co., Ltd.) Fig. 2.-The panel details are very simple. Blueprint . 

One- cam-vernier square-law No. 156a is available at is. 6d., past free. 
.0003 variable condenser. (Radio 
Communication Co., Ltd.) One telephone plug. and finished off with a soft oily 

One grid-condenser and variable Length of rubber-covered flex rag. 
grid-leak, combined. (Bretwood - (about feet will be ample). . These remarks also apply to the 
Ltd.) Glazite for wiring up. . two ebonite terminal strips. 

One "ClearerTone " valve holder. Wood screws. The marking out and drilling 
(Benjamin Electric Ltd.) Radio Press transfers. can then be proceeded with, iii 

.. -- .. 
O. 

d - -. -. 

- - - 

- 
. 

i - - - 

- .' - - - 

, 
. . 

- ,- 

U/i . - 

.: -he plug-In coil Is only employed when fixed mag- 
. 

. i . . 

. 
netic coupling from the áerial circuit is desireth - - --J - . . 
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Facilitating Tapping 
It will be seen by reference to the 

photographs that a length o - 
Glazite has been soldered to each of 
the letteréd tapping points, and - 

bent upwards, in prder that the 
clips may be aftached easily to any 
one of them whilt the set is in the 
cabinet. 

for the aerial, the range covered was from 190 to just over 
(ioo metres. . Using the circuit recommended the tuning 
range obtained was from 16o to 465 metres. - 

Valves Used 
D.E.5b, D.E.5, DER., bright emitter R and D.E.3. Best 
selectivity and oscillation control were obtained with the 
bright emitter R 'valve. 

967 

I 

hole first, and then use the tang of 
a file to reamer the hole out to. 
the necessary diameter. 

Fitting the Panel and wiring 
Having . completed .rthe drilling, 

the panel may now be screwed to the 
baseboard while the latter is in the 
cabinet, thus ensuring a good fit. 
At this stage, the two termina) strips 
with the terminals mounted in their 
correct order, as indicated in Fig. 3 
may also be screwed to the base- 
board. 

Now withdraw the whole, and 
affix the various components to the 
panel and baseboard in approxi- 
mately the same positions as those 
shown in the photographs and the - 

wiring diagram of Fig. 3. . 

The next step is to prepare and 
wire up the set, and this should be 
done in the usual manner. 

Simplicity of Operation 
Good. Various forms of tuning could be employed with 

-, ease, no difficulty being experienced in changing from one to 
another. No hand capacity was perceptible. 

Selectivity 
The selectivity of this riceiver was found to be just about 
the áverage, Birmingham being receivcd with a very faint 
background of London. On the long wave, however, Radio 
Paris was received entirely free of interference from Daventry. 

signal Strength 
The signal strength obtainable with this receiver, using the 
auto-coupled circuit, was up to standard. Using the circuit 
recommended, both the signal strength and selectivity were 
not so good as obtained with the auto-coupled arrangement. 
This was no doubt due to the characteristics of the aerial 
emplôyed. With tight coupling using a plug-in coil in the 
a.etial,ßignalstrength and sélectivity were notso good as with 
the auto-coupled. scheme. '. . - 

Tuning Range ., -; - 
With the auto-.coupled arrangement, con.necti.ng the aerial 
to D, earth and grid return to E and reaction condenser to F, 
the range covered was from 285 metres to somewhat over 
600 metres. Using tight coupling with a No. 50-plug-in coil 

Note the flexible lead connections with their 
terminating 'clips. 

accordance with the meaurements 
given in Fig. 2. - 

- A Detall 
The hole for the telephone jack 

will require to be slightly larger 
than those for tue variable con- 
densers, and several constructors 
will probably not possess a suitably 
sized drill for this. It is a simple 
matter, however, to drill a in. 

Attach both the aerial flex and 
the flex frcm C2 to the point E and 
the earth lead and that from C1 to 
the point D. A suitably sized 
"Universal" transformer must be 

Extracts from the Elstree Laboratory Report 
Stations heard 

Hanover, Manchester, London, Bournemouth, Newcastle, 
Dublin, Radio Toulouse, Birmingham and several others 
were rçceived with the coil intended to cover the broadcast 

- wavelength. On the long-wave coil Daventry, Radio Paris 
and Hilversum were received. 

i - t . . 

ging in the + H.T. wander plug 
f dì II 

-at about 30 volt. - 

J f Turn the rheostat on slightly and 
I I note that on iilserting the telephone 

¡ plug into the jack the filament 
¡ - 

- lights up. 
J - Now set both the variable cori- 
¡ - -. densers to their minimum positions 

I 

I 

and adjust the filament current to 
I its correct value. 
/ Thi--t r 

f '_ I 
A Useful Circuit 

i - For general all-round reception 
J - - --- ,. the following arrangement will be - 

found most useful, and it is sug- 
i -.-- -- -- gested that the constructor tries it 

- f - --- ' out first. 

L' 

.Mayigz6 

L r, 

MODERN WIRELESS 
TestIna Out 

Having completed all the wiring 
and carefully checked over the 

- cOInectiOns against Fig. , the 
receiver can be tested for actual 
reception. -Join up the HT, and 
L.T. batteries, and aerial and earth 
to their respective terminals, plug. 
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gradually sEde into oscillation. Receiving Daventry garding the coupling with which his - 

-, Only in this manner can the best Fdr the reception of the long-wave aerial will giye the most efficiènt 

- - 
results be obtaind. station 5XX, it is merely necessary results, 

- 

ç68 

-- -- 

LT.- L.T.+' ¿1.7:- H.T.+ if E 
Fig. 3.-This diagram is a reduction of Blueprint No. 156b, 

-. 
which- can be obtained tords. 6i., post free. 

.......................................................................................................................... 4 ....... 

to mcrease unduly the value of C2, way round is not extiemely critical: 
otherwise the receiver will break Other leads in the set should be-left 
into self-oscillation, and neighbour- as before. 

r 
ing listeners will.have their reception Now insert, say, a No. 30 or 35 
spoiled. . - coil in the coil .hplder and tune in 

The arn of each . constructor again as before. It will probably 
4 - . slio'uld be to so adjust the HT. aiid be found that the selectivity has 

LT. values that-on increasing- tl . iiow. coRsiderably inèreased. 
reactic condenèr C, the set -will - - 

selectivity in the writer's case, 
although signal strength suffered 
somewhat. 

This receiver, was tested at our 
Eistrec Labôratories, and it is in- 
teresting to note that the circuit 
\%hich gave the best results on the 
writer's aérial was not the most 
effective on the laboratory aerial, 
and extràcts from' the report are 
given. 

'The enthusiastic expeiimenter 
hould find in this sét a tñeans foi 

- 

- obtainiiig usefül infoiniation. re- 

I. - 

T' 

" to tune over the given wavelength 
band. lt will be a simple matter - 1 then to increase the maximum 

-. wavelength by clipping the flex lead 
-. - - - - from C1 on to E instead of to D, or 

- - . - - PANEL - -. - 

-. Test Report - .: - 

R, BASE8OARD\ JACI( - ['-1C__0003 - This receiver was tested out on a - - - 
- 

poor aerial, about four miles west of 

- 
zLO, employing the circuit sug- 

BOTTOM LINE) .' 
'- gsted previously as the best br 

OF PANEL -: (111 - - J 
general receptio; very good tele 

- 

LU 
- phone ignals were rceivcd frOm - 

5j' that station. Also using the same 
'-4j- - circuit, Bournemouth was heard at 

fair strength and two German 
e - - ' - ¡f 

ststions. 
F- F E The selectivity was fair, although 

i - "J -: zLO interfered considerably at this 

-,1KE 
I / - 

B 
distance withy Bourncmouth. - 

The Daventry Station 
Still using the same circuit with 

the longer wave" Universal "trans- - 
former, Daventry came in at corn- 
fortable headphone strength, and 
Radio Paris was easily under- 
standable. Using a separate aerial 
coil (allo. 3 or 30 on the orrnal 
broadcast band, and a No. j5ó on 
the long waves) increased the 

/ 

conjunction with a .0005 variable 
condenser will generally be quite 
suitable. Now tune iii o C1 in 
the usual manner, and if you are 
situated witlin a few miles of a main 
station, you should hear it at good 
strength in the 'phones. Increasing 
the value of C2 towards maximum 
will incrase the reaction effect 
obtained, and conse'quently the 
strength of signa1s. 

Care must be taken, however, not 

the condenser C1 must be adjusted 
very slowly, and meanwhile the .set 
kept in its most sensitive state 
(i.e.. just off the oscillation point) 
by means of the reaction con- 
denser C2. 

If it is desired to secure a greater 
degree of selectivity than that 
already obtained, the aerial and 
earth leads may be mved from 
their present positions and affixed 
one to A and the other to B. The 

wavelength, and proed to tune in 
the same manner as for the local 
station. 

1f it is desired to use aperiodiô 
aerial couplin.g on these long waves, 
the plug-in coil L might be either 
a No. ioo, 150 or 2oo, according to 
the degree of selectivity required. 

Extending the Wave Band 
Each half of the " Universal 

transformer is stated by the makers 

'I 

MODERN WIRELESS - 'May, 1926; 

plugged into the mount provided. Receiving Other Stations to plug in a "Universal" trans- 
One to cover 200-500 metres in In. order to receive other stations, former which will cover this station's - 
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Issued by the P,biiciti# Vet. A.J.S. 

Tell the Advertiser you saw it in "MODERN WIRELESS." 

I7 
( 

W - 

- - - J r 
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. 

A. J. STEVENS & Co. (1914) Ltd. 

RADIO BRANCH, WOLVERHAMPTON. 

Telephone: 1748-(7 lines). Telegrams: Reception, Wolverhan pton." 

London Showrooms: 122/124, Charing Cross Rd.,W.C.2. 
Telephone: Regent 7161-2. Telegrams: "Ajayessco,Westcent, London.' 

Glasgow Showrooms: 223, St. George's Road, Glasgow. 

Telephone: Douglas 344e. Telegrams: 'Reception, Glasgow." 

D A. J. STEVENS & CO. (1914) LTD., 
RADIO BRANCH, WOLVERHAMPTON. f- 

Picare send Publications No. ri8 and sao, describing loud Speakers 
and Receivers, 

Name ............................................................................................ 

Address............................. .. ........................................................ 

O MW. May, ie6. 

I 

Under normal ircumstances you have a choice 
of programmés; and moreover the programmes 
may be received reasonably free from interference 
owing to the selective design of the circuits. 
A.J.S. Receivers .are contained within cabinets 

- of particularly artistic lines. They are beautifully 
designed from fine woods by expert craftsmen. 
May we send you particulars? 
The price of the model illustrated, without Loud 
Speaker, is £26 15s. complete. 

-fhis-,nstallation represents maximum 
Radio Value, both as regards 

O efficien and appearance. 
Receiver only, £8 2 6 

.1OS. Junicr Lou4 Speaker 35i. 
Complete with Loud Speaker and aU 

accessories 

£13. 18.6. 

0 

t[Szqn the Coupon]t 

O- . 

Smphdty 
HERE is nothiiig cbmplicated or 
difficult abouf A.J.S. Receivers. 
Turn a switch here, and dial 

there, and music issues forth from the 
Loud Speaker-real music, not a póor 
imitation. : - 

,. 

.. 

'L 

A TWO-VALVE 
LOUD SPEAKER RECEIVER 

May, 1926 MODERN WIRELESS 

-1IIIi! ::. -. 
(j 

- 

HIRE PURCHASE 
Messrs. Taylor and Co., Ltd., ' 49S3, Sussex Place, South 
'ensington, S.W.7, (near 

rH 
:' 
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be desired. .. i...._..j mouth, Newcastle, Dublin. - 

FADA RADIO, LTD.,: .31, KINGSWAY, LONDON, W.C. 

Teil the Advertiser you saw it in "MODERN WIRELESS." . - 
- 

Ireceiver has two high-frequency 
- tages, rectifier, and two low- 

frequency amplifiers. - 

The construction and design are 
extremely neat and compact, and the 
whole receiver is considered to be a 
thorough practical proposition. 
The. wiring is simpig, and the, ayout has 
been arranged with considerable care. 
Mullard P.M.6 vaKies were used through- 
ôut, and the voltages recommendd as 
engraved on the panel. 

DAYLIGHT RESULTS. 
The results were astonishingly good. 
During the morning, when conditions 
are not good, Cardiff was received at 
such a strength that it had to be toned 
down' before it was at all comfortable 
in a very large room. 
Nottingham was also received in thé 
morning, and was heard at good loud- 
speaker strength, whereas Stoké-on-Trent 
was also received at loud-speaker strength. 

NEUTRODYNE ADJUSTMENT. 
The Neutrodyning is as perfect as could 

condensers are marked, and if they are 
set in their correct - position the set 
remains stable throughout the whole 
range of tuning; that is, from 200 metres 
to 550 metres. 
The receiver can be brought a little 
further off the oscillation point by 

ANY FADA ÑADIO 
SETWILL DO THE 

SAME! 
7/ic set reported on abov&was a FACA 

Neutroceiver" No. 175-A, taken ai 
random from stock. Any of/icr FADA 
RADIO receiver will do ¡he same. 
These rcsults have beets duplicated at 
the Radio Press Elstree laboratories 
v'sth a set n:ade frons FADA RADiO 
Components (No. 169-A, £ 14) by an 
oniatcur. 
Set No. 175-A sells al £ 32. or tuth 
" long-short wave circuit at £ 45. 
If your local dealer does jiot stock,.. 
cal/ -or write us direct. 

very great decrease in signal strength. 

THIRTY STATIONS IN FIFTEEN 
MINUTES. 

The following - stations were heard at 
night, all on the loud-speaker, during 
about 15 minutes' search. Bournemouth 
can be received without hearing London. 
Manchester and London were heard at 
about equal strength. 

STATIONS AND WAVE-LENGTHS. 
Wave-length. Wave-length. 

Station. Metrea. Station. Metres. 
Stettin ... 241 Dublin ... 399.5 
Norrkoping ... 260 Newcastle ... 408.7 
Brussels ... 262 Munster ... 411.5 
Bremen ... 277 Breslau ... 416 
Dortmund .. 283 Glasgow- .. 423 
Hanover .. 297- Beriie ... 436.5 
Sheffield .. 301 Belfast -. - 438.8 
Stoke-on-Treat 305 Stuttgart .. 446 
Bradford .. 308 Barcelona -- - 460 
Leeds .. 321 Birmingham -- - 478.7 
Nottingham ... 330 Swansea .. - 492.5 
Cardiff .. 353 Aberdeeji .. - 498 
London ... 362 Berlin ... 503.5 
Manchester ... 378 Vienna - . - 538 
Bournemoutlt 388 Budapest ... 552 
NorE.-.-This is the first night that some of the 
main Sjatjons changed wave-lenurths--Bournc. 

in Fil ee Minutes! 
Official Test Report of the "FADA" 5-Valve 
Neutrodyn by the "Radio Press" Laboratories, Elstree 

9PTVHE Fada' five-valve neutrodyne The positiohs of the small neutrodyne reducing thc filament voltage wit1ou 

i:. a I 

Made under 
Hae1tine 
Neutrodyne 
Patènts granted 
inGreatBritain. - - T---- 

- 

; 
Sta ions 

MODERN WIRELESS 

J: 
.) 

May, 1926 
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i. 

I 

I - 

L J 

Fig. 1.-A well-known reflex circuit is 
indicated in this diagram. 

V - - - 

' 

Other Disadvantages 
Again, the reaction is not indepeñdent of tuning 

owing to the method employed for coupling two 
tuned circuits. This is especially troublesome 

97' - 
r 

t. 

V. 

main broadcasting station, provided a suitable 
transformer and a power valve are employed. 

.J. 
Fig. 2.-This neutralised arrangement 
possesses many advantages over th. - 

simp'er circuit. . 

Certain Drawbacks -- 
In the first place the crystal detector is placed 

across the whole of the anode tuning coil, thus 
conducing to a lack of selectivity and decreased 
signal strength. 

Secondly, if a transformer of high step-up 
- ratio is employed the circuit is liable to hôwi, 

which considerably restricts the range of suitable 
transformers. Further, although selectivity can 
be improved by tapping the aerial across part 
of the tuning coil, this will frequently result in 
instability. ior the same reason tapping the 
crystal across part of the anode coil may cause 
uncontrollable oscillation. In the extreme case 
when the catswhisker-is removed from the crystal 
the set will often howl violently owing to the 
removal of the crystal damping. 

damping introduced by thecrysta1 detector. 

Incorporating .Crystachoke Arrangements 
Recent developments as regards neutralising 

the valve capacity and employing a Crystachoke 
crystal circuit have enabled very much better 
results to be attained, while further advantages 
may also be secured by special arrangements. 

i 
-! Crystachoke circuits have been - described at 

length in recent issues of Wireless. 

- A Well-known Reflex Circuit 
A well-known reflex circuit is shown in rig. i: 

'. This will be found to provide moderate loud- 
spcakcr reproduction at several miles from a L 

Re flexing valves provides material for many fascinating ecperiments, and 
the results indicated in this article prove that there is still a wide scope 

- for ingenuity. 

- always proved a fascination to can be removed largely by suitable alterations. 

IiE 
single valve reflex receiver has It suffers, however, from a few drawbacks which 

th& amateur owing to its being ............................ .. 
- 

- the loudest single-valver for local \V,.i J reception. Results have, how- - 
- L 

C3 

! . . -___________ .ever, frequently been rather in- - -. c. r 
- consistent because of the erratic - 

-. I - 

I. - -. 

I May, 1926 MODERN WIRELESS 

i; -- 

:- 
-- .- - -. 

F Developments in 

ISingleValve Reflexes - 

By W. S. PERCIVAL,' 
i : - B.Sc. (Bons.), A.R.C.S. 
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THE "Cosmos '' 'S.P. 18 Red Spot SHORTPATH Valve is a real 
P wer Valve requiring a filament voltage of only 1.8 volts and \ 

giving results unequalled by any other single.. cell valve. 
You can wrify this statement for yourself by comparing the character- 
istics of the SHORTPATH Valve with the published figures of other 

'makers. The SP. i S Green Spot Valve has a higher amplification and 
is more suitable for the earlier stages. 

. 

MODERÑ WIRELESS -- May, 1926 

Real 
TwóNolt 

ì«1O5 ')- Power 
___ f V a i y e - 

CostrngOflr 

fr -. 

H' . I 

I 

S.F. ¡8 S.F. ¡8 
Red Spot Green Spot 

voltage AmplifLation Factor (,z) .. 7 15 

Impedance .. ..... .. ,. 7,000 17,000 
Mutual ConduQtance (g) micromhos 1.000 .850 

S.F. ¡8 
Red pot & Green 

Spot. 

Filament Voltjge ¡(stO ¡8V. 
Fila,ent Current 03 Amp. 
\node Volts for Detector ... zo to 8o volts 

,, Amplifier ... up to oso volts 

".Cosmos', S.P.18 SHORTPATH Valves will provide you with a SHOTPATH to better reception. 
- Obtainable f,-otn most Wireless Retailers. 

MÉTRO-VICK SUPPLiES LIMITED.. 
(Proprietors : Metropolitan-Vickers Elec. Co. Ltd.) 

145, Charing Cross Road, London, W.C.2. 

s 

- .- S 

L1O 
13 Ui U$)7 The «Cosrno 

The °' Cotmoc" D.E z.' - Bright Valve is a high!; 
Dull ErniuerVahvakes - 

. RA D I O VA LV ES e all 

and is a splendid Dry Cell - 
. 7/6 

Loud Speaker Valve. 
of 4 12/6 - 

- -- - . - 

Talk to Valve Users?" 
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I. 

I 

load. Clearly the provision of a number of 
tapring points is not conducive to simplicity, 
ror is it desirable owing to the necessity for 
changing over to Daventry. - 

passes through an L.K choke in th grid circuit. 
Low-frequency potentials are thus built up across 
this choke and thence applied to the grid of the 

(Coì'inued on page 990.) -. 

973 

p - el 

aerial tap which improves selectivity in the 
tui:ed-grid circuit in the same way as tapping 
the crystal increases the selectivity of the tuned 
anode. 

With this circuit it should be possible to remove 
loth aerial and crystal without oscillation taking 
place. This makes it particularly suitable for 
frame aerial reception, and remarkably good 
results may be obtained in this manner. 

Using a, Crystachoke Arrangement 
The next step after stability has been secúred 

is to introduce some means for varying the crystal 

Fig. 4.-A suggested reflex circuit 
which has many novel features. 

vernier condenser foi fine control. If i1 is 
desired to employ a swinging-coil control of 
reaction, a coil placed in series with the tuned 
anode and coupled to the grid coil will be found 
satisfactory. - 

An Interesting Circuit 
An interesting circuit is shown in Fig. 4, which 

incorporates several novel modifications. lt 
will be seen that the rectified crystal current 

Fig. 3.-The Crystachoke modification 
enables the load on the tuned-anode 

circuit to be suitably adjusted. 

ohms between the grid and filament. Many im- 
portant questions dealing with reflexing have 
been discussed by Mr. J. Scott-Taggart in 
Wireless Weekly and MODERN WIRELESS, the pro- 
blems being of an intricate nature and meriting 
careful attention. 

A Neutralising Circuit 
suitable neutralising circuit is shown in Fig. 2, 

where it will be seen that a split anode coil is 
emrloyed, the return to the telephones and ItT. 
being from the centre tap, while the two ends of 
the coil arc connected respectively to anode and 
to the neutraliing condenser. 

A further refinement is the introduction of au 

Reaction Control 
Reaction can be conveniently controlled in 

this circuit by coupling the anode and aerial 
coils to the necessary . and usin ... he 

i Lii' 
ci 

fLRT 

- 

B C 

E B3111111-J 

twelve miles. It should be remembered, however, 
that careful layout is necessary in order to obtain 
the best working. 

- Other Advantages - 

A further advantage of the Crystachoke method 
is that it considerably reduces the tendency 
to howl, and enables a transformer of high step-up 
ratio, e.g., 8:i, to be satisfactorily employed. 

In addition this method of removing crystal 
damping prevents the possibility of the anode 
current passing through the crystal when the 
anode tuning coil is removed. This means that 
semi-permanent or even permanent crystal de- 
tectors may be used with safety. 

:1 

WA 

removal of the anode coil results in the whole of 
the anode current passing through the crystal, 
thus upsetting the adjustment. 

Stabilising 
Various methods of stabiising reflex receivers 

have been proposed from time to time, one of 
these being to piace a resistance of about ioo,000 

VERNIER COMD 

r N.C. // 

condeñser in series with the crystal in order to 
control the load imposed by it on the anodé 
tuning circuit, a choke being providd to by-pass 
the low-frequency current. 

Reducing the Load 
The new circùit is shown in Fig 3, whereC4ïs 

a vernier condenser. By decreasing C4itisçossible 
to reduce the load of the crystal on the tuned.anode 
circuit to the required extent, and thus enable 
the crystal to function under the best conditions. 

An experimental set built with this circuit gavé 
particularly good results, 2L0 coming in at power- 
ful loud-speaker strength at a distance of about 

May, 1926 

.when DX work is attempte1. Ahother dis- 
- advantage which may be mntioned is that the 

/ MODERN WIRELESS 
It was therefore decided to employ a Crystachoke 

method. This consisted of placing a vernier 
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L. 

Fig. 2.-A very efficient and selective circuit. If the aerial lead was connected 
to X an increase in siglal strength was observezl on some distant stations. 

- 74 - 

' 

-,-----------------------------------. + I 

« - I 

f IF-6T--*2 
- 

- L..I C1 IL, 82 i1 V24\7( 
Th' J\ft) k rr - 

L 

L5 

C2 L8k'I - 

L7 
-- B3 + 

R2. B« 

tap is connected to L.T. This gives 
a true bridge arrangement, and it is 
possible to balance this up with 
the valve turned out so as to result 
in no transfer of energy. taking 
place between the grid and the 
anode circuits. 

Increased Amplification 

The effect noted above was found 
to occur equally when one or two 
stages of H.F. were used,and various 
experiments were made to see how 

r :.._____ L.t 
'2 

,. 

Fig. 1.-Certain peculiarities 
were noted with this circuit.' 

appreciable difference. Then fixed 
condensers, as shown at C2, of 
various values, vere tried, andO 
finally a tuned circuit L4 C3. This 

wave oscillations at the lower 
settings of the tuning condenser C1 
with the direct connection, and the 
use of the choke was found to damp 
these out entirely with one stage, 
and with two or more stages it 
reduced them to a negligible quan- 
tity -so that they occurred only at 
theO absolute minimum of each 
tuning condenser. The final circuit 
using two stages of H.F. ampli- 
fication is shown in Fig. 2, each stage 
being- neutralised. ' 

This formed a very efficient and 

shown in Fig. i it was fo Lind that if 
the lead shown dotted from the - 

centre of the coil to L.T. negative 
was removed an increase in ampli- - 

fication was obtained. The circuit 
shows a stage of HF. in which the 
grid coil L1 (tuned by a variable L 
condenser Cj is connected so that 
one end goes to the grid of the H. F. 
valve, the other end being con- 
nected to one side of a neutralising 
condenser N.C. The other side of 
this condenser is connected to the 
anode of the valve, while the centre 

C4 fication retained, but it was possible L, 
1L 

'- not only was the increased mpli 

to apply a negative bias to the 
> grid by means of a small battery 

without any diminution in signal 

N:c. 

strength, and thus effect economy liv 
anode current, a serious considera- 
tion when several H.F. stages are 
employed using valves with heavy 
H.T. current consumption. 

LLILJParasitic Oscillations 
It was further ound that this 

R 

L.t+ 

circuit was liable to generate short- 

 . Experimental Circuits Worth Trying 
By C. P. ALLINSON, A.M.1.R.E. . 

Modifying existing circuits and evolving new ones is perhaps one 
of the most popular features of wireless. ................................................ 

N the course of this increase could be retained, latter was found to sustain the 
JJ sorne experiments A grid leak R2 was placed between increased amplification obtained, as 

on high-frequency the centre tap of L1 and L.T.- compared with the direct connec- 
J 

am pli fi cati o n and this was found to cause o tAon to LT,, only when the circuit 
. . using. the split- was tuned, and the next step was to 

grid-coil system of 
. r connect a HF. choke in this posi- 

neu t r a li s i n g > tion. This was satisfactory in that 

MODERÑ WIRELESS ' - May, 1926 
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ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LID,, DUCON WORKS, VICTORIA ROADr NORTh ACTON,W. 3. TELEPHONE CHISWICK 224I23j 
- 

E.P.S. ¡84 

I s 

Tell the Adverliser you saw it in " MODERN WIRELESS." 975 

In connectIon with the Dubilicon, there is an inter- 
esting little problem. How many different capacities 
can be obtained by using it? For example, taking the 
first two units only, you get two values by using 
each separately, one by using them in parallel, and 
another when they are in series. Total 4. How 
many arrangements are possible by using the first 
five unil.s, both separately and in various coin- 
binations? 
To the purchaser of aDubilicon who sends in a 
correct estimate, we will award a cash prize of 
£200. 
1f two or more competitoo send in a correct Solution, this prize 
will bo divided equally among them, while if no correct solution is 
forthcoming, the prize will be awarded to the competbor furnishing 
a figure most closely approximating the correct estimate, or divided 
amone them equally if more than one is included in this category. 
By courtesy of the Trader Publishing Co.. Ltd., the ompetition will 
be judged by the Editor of the Wireless Trader. whose decision 
will be 1mal. 

Ail you have to do is to purchase aDubilicon from your Wireless 
Dealcr. lt will bc given to you in a sealed box containing a numbered 

entry form, zoU full particulars of the comperition 
as well as instructions for the use of the Dubilicon. 
NB-You must purchase from a Wireless Dsaler, 
and the s:al on the box must be unbzoken. We 
cannot supply drect. 
We would like you to remember that only a limited 
number ol Dubiicons are being made, so you wilt be 
well advised to buy quickly. 
Don't forget that you will be purchasing the most 
useftil condens(r ever made, as well as a chance of 
winning £2J outright I 

pnÇ.Ier..,D reset MAn 

-UBILIER 
j;.__. 

CONDSER Co(1925) LTD 

-/ 

If, for example, you want to find the best capacity to 
use in a grid circuit, all you do is try various values 
with the Dubilicon in circuit until you have the right 
one. You note the value, and then buy a Dubilier 
Micâ Condenser of that value, and there you are! 
That is why we tell you that, instead of buying a large 1 
number of unnecessary condensers of different values, 

for 30/- and save money! 
and trying each one, you should buy on Dubilicon 

cash prize 

will save you money and at the same time enable yo I 

to be quite sure you have the best values of fixed 
I - - 

condensers in every part of your circuit. I 

T1c DubIicon 3O/ 

i 

The Dubilicon consists of eight condenser units, which I 

The Dubilicon is a remarkably useful invention. It I 

by means of Clix plugs (made by Messrs. Autoveyors, I 

Ltd., 84, Victoria Street, S.W.1) of which two are 
. 

s I 

given with every Dubilicon, can be connected to give I 

J a very large number of different capacities, rañging up - . 

toOO11mfd. . - I 

J. 
k A IQflUJIII LI 1ER 

MONIEY SAVIER! 
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Demonstrations gladly given during business hours at tue AMPLION Showrooms 
Radiolux Amplion 25-26, Savile Row, London, W.z. so, Whitworth Street West, Manchester. 

Type R.S.i.O. 
£7.7 .0 79-82, High Street, Clapham, S.W.4. - soi, St. Vincent Street, Glasgow. 

Announcement of ALFRED GRAHAM and CO. (E. A. Graham), SI. Andrew's' Works, Crofton Park, London, S.E.4. 

96' Tell the Advertiser you saw it lu "MODERN WIRELESS." - 

/ 

These. are. some of the points which make the 

:: 
AM!. IO 

&x'&L Scdod 
Obtainable from AMPLION STOCKISTS, Radio dealers or Stores. 

creasing the overall dimen- : Improved Loud Speaker Unit 
sions, and the sweeping .. rW completely "insulated" from 
curve allows an unobstructed 

I the sdund conduit. - 
path fcr the sound waves. - 

The conduit is hinged to the -- 
$ 

weighted electro-plated base, - Name plate with Type and 
giving stability and freedom -.b Serial numbers thereon by 

of movement, in order that which the House of Graham 

the horn may be tilted to suit 
j - 

unconditionally guarantees 
the acoustics of any apart- . complete satisfaction to any 

ment. purchaser 

The sound conduit is pro- 
videti with a rubber bush 
at each end Lo ensure free- 
dom from objectionable 
resonance. That at the wide 
end is threaded to receive 
the trumpet. 

Contour of the sound cónduit » 

gives a duct of considerable 
length without unduly in- 

s- 

tL38 

I- to £4.I5.O. 

Bell-mouth trumpet of polished 
oak or mahogany, furnished 
with threaded metal termina- 

- tion, which screws into a 
rubber bush in the sound 
conduit Complete insulation 
from the sound conduit is 
t hereby effcted» 

aiExclusii,re 

Feature 
The exclusive features here de- 
scribed are incorporated in all 
'Dragon" AMPLIONS"Senior" 

and "Junior" alike. Equally 
important and exclusive features 
are present in the "RADIOLUX" 
AMPLION, £4.'s.o to £'3.'3.o, 
and the "Swan-neck" AMPLION, 
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condenser is reduced slightly the 
feed back from anode to grid will 
be greater than that via the reu- 
tralising condenser, and by a suit- 
able adjustment of this condenser's 
capacity the effect of increasing 
reaction from the detector can be 
made progressive so that all three 
circuits are brought up to the 
oscillation point together. This 
results in the mximum sensitivity 

One of the disadvantages some- 
times experienced with this type 
of coupling is the initial adjustment 
necessary to obtain the maximum 
amplthcation and purity. lt will 
be seen that if the potential on the 
grid of the first amplifying valve 
\T is varied slightly, this variation 
will be impréssed on the grid of the 
last valve in an amplified form. in 
fact it may be sufficient to thiw 

977 

found of use as indicated by dotted 
lines but these, if employed; should 
be of a high value or else a re- 
duction in amplification may result. 

Preliminary Adjustments 
For the benefit of those wishing 

to carry out any experiments with 
this circuit some notes on adjust- 
ment may be of use, since this will 
be found extremely tricky if the 

(ContinueI on page 989.) 

.- C 

and without fear of causing any 
disturbance to other listeners. 

Obtaining Greatest Efficiency 
Since the energy fed back by the 

neutralismg condenser is in oppo- 
sition to that fed back by the anod. 
grid capacity of the valve, as long 
as bilance exists, the detector valve 
may oscillate quite strongly, but 
n feed back will occur. If, how- 
ever, the value of the neutralising 

A Truly Aperlodlc System 
A form of hF. coupling that has 

received but little attention is that 
employing battery coupling, and 
'the circuit of Fig. 3 shows a battery-- 
coupled amplifier which is entirely 
aperiodic. No chokes or con- 
densers are employed, only resist- 
ances which do not vary with the 
frequency of the signal being 
amplified. 

' ,..- -a -' . 

-1 

- 

,-= $6..''._H. 

r 

Mr. J. D. 
Chisholm's 
transmitter 
with which 
he demon- 
strated to 
the Press 
his secret 
system of 

w i r e less 
co ru ru u nl. 

cation. 

connections being given. The de. 
tector valve V1 may employ eithei 
anode current or grid leak and 
condenser rectification, the lattet 
being indicated. This valve ha 
in its anode circuit a conplin 
resistance R1 which is of the same 
type as that used for ordinary 
resistance-capacity coupling, a 
suitable value being 100,000 ohms. 
The anode is coupled conductively 
to the grid of the next valve 
by means of a battery B1. This 
battery is required to establish 
the correct working potential on 
the grid, as the FI.T. positive is 
connected through R1 to the grid 
of V,. lt is therefore necessary 
that this battery be adjustable, 
that is, it must be provided with 
tappings. Since the grid of the 
first amplifying valve may be 
somewhat critical in adjustment a 
grid leak R4, connected to the slider 
of a potentiometer through a small 
biasing battery. may be needed 
as shown, but this isa matter for - 
individual experiment, much in the 
behaviour of this circuit depending 
on the valves emploed. 

The remaining valves are coupled 
in a similar manner. In sonic cases 
the grid leaks R5 and R5 may be 

 This gave a smooth control of 
reaction, and provided that the 
valve V2 was correctly neutralised 
no interaction in the tuning be- 
tween the circuits L4 C3 and L6 C5 

I 

resulted. 
When the detector valve was 

made to oscillate both stages of 
HF. remained perfectly stable, 

I 
and owing to their being exactly 
balanced no radiation from the 
aerial took place, thus making it 
possible to search for distant sta- 
tions with the detector oscillating 

R7 < .- 

+ 
Bir-R , LT. 

Fig. 3.-The simplified battery coupling possesses the 
- advantage of producing a truly aperiodic system. 

detector valve after the manner of 
that used in a modified Remartz 
circuit where the aerial coil is used 
also for the reaction coil. 

Non- radiation 
The reaction iii this case was accom- 

pushed by employing the primary 
of the H.F. transformer Lb which 
couples the second FLF. valve tnthe 
detector, as a reaction coil, a choke 
L being placed in the anode circuit 
of the detector valve as shown. 

efficiency. . - 
M interesting point that was 

discovered was that if the aerial 
lead was connected to the point X a 
decided incrcas3 in signal strength 
was observed in some cases on. dis-, 
tant stations without in any way 
impairing the, selectivity of the 
circuit. 

the valve. A further disadvantage 
is the number of batteries required. 
since the grid batteries may need to 
be each as high as 6 volts. 

No Coupling Condensers used 
It will be seen by reference to 

Fig. 3 that the circuit is shown in 
skeleton form, only the essential 

- . - . 

i. t;' 
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selective circuit, while reaction was and selectivity being obtaine1,and the grid potential off the working 
obtained from the anode of the produces a marked increase in patt of the characteristic curve of 
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complete collar at each end. The and separated by air as shown in leaving plenty of toom for the 
extension shaft may then be fitted the photograph. Onè pile should wire reel. It will be found in 
to the regular shafts, and the have a plate in excess of the other, practice that a small wooden clamp 

tightened. 1t will be seen ánd in estimating the total capacity at each end to holdthe wire taut 
that by this method all strain on the lesser number should be taken will be useful when. fli-er wires 
the tube itself is removed, yet into consideration. are being used. L. W. R. 

- 

978 '.-:' 

to be used, and two square brass 
nuts, with short screws to fit. Tm 
both sides of the brass strips and 
one side of each:nut. Drill a hole 
in the centre öf each strip, large 
enough to pass the screws. Drill 
a hole of the same diameter near 
each end of the tube. Then solder 
the nuts to the strips, keeping 
two edges perpendicular to the 
length of the strips, and centring 
the holes in the strips carefully 
over the holes in the nuts. Bend 
the ends around the tube and 
solder - them together, forming a 

A fixed condenser can be 
made from old condenser 

plates. 
plate was slipped into place on the 
screws and was thus raised off the 
first plate by one half the space 
distance of the fixed plates of the 
original condenser. Thereafter a 
vane and a washer were applied 
alternately. 

In this manner the plates are 
arranged in two piles, dovetailing 
but insulated from one another 

The porcelain pulleys are of the 
ordinary type obtainable froni any 
wireless dealer. 

The pulleys are fixed on to a 
board 2 ft. long by ins, wide, 
each pulley being 6 ins, apart, wlnle 

A small wooden clamp for 
holding the wire down. 

/ ENDJ Of LYTR/P JI VIA Tiû 
TOGETHER 

A method for connecting an 
extension shaftto a condenser. 
length of tubing made from some 
insulating material, being held by 
set screws. 

But when the set screws are 
tightened exough to keep the shaft 
from slipping, -the tubing is apt to 
split. The trouble may be over- 
come in the manner shown iii the 
accompanying diagram. Procure 
two pieces of strip brass, about 
three-quarters of a inch longer 
than the diameter of the tubing 

screws verc then each fitted with a 
spacer which had been Med down 
to ha1f-thickress, i addition to that 
already in position, The second 

When Winding Coils 

IX 7HEN wmdmg coils and 
V V using silk or cotton 

covered wire which has 
been bought on reels, it will often 
be found that it is n.ot an easy 
matter to stop the wire from 
kinking, and also make it run 
smoothly or to the former with 
an ever tensior. - 

A Simple Device 
The little device shown in the 

accompanying sketch makes 
matters easy, however, and a 
very rzeat result can be obtained. 

ANYONE who has tried it 
knows the difficulty to be 
encountered iú making ex- 

tension shafts of insulating tubing 
for short-wave work. Usually a 
piece of brass rbd, the same size 
as tite instrument shaft, is inserted 
in the front-panel dial, and the two 
shafts are inserted in the ends of a 

/ 

EXri',vi,'a,v SNATTS 

A.R. H. 

A Use for Old Condenser 
Plates 

ONE of the writer's variable 
condensers came to grief 
recently, and after sur- 

veying the wreck, it was decided to 
make use of the fixed vanes, which 
had almost escaped injury, in the 
manner depicted herewith. 

A piece of ebonite was trued up, 
drilled and tapped. to .take six 
screws, one vane being used as a 
template. One of the spacing- 
washers was threaded o to each 
of the screws projecting from the 
ebonite, and the first plate placed 
in position. The three remaining 

quite a firm job and there is very 
little area wasted. The terminals 
shown can if desired be replaced by 
copper lugs for making soldered 
connections. 

G.L.A. 

A device for removing the 
kinks In wires when winding. 

Coils. 

Some Constructionál Hints 
A page of information which will prove useful fo the experimenter 

and home-constructor. 

Extension Shafts for the collars form a very firm and The spacing caji of course be 
permanent means of holding the varied according to the thickness 

Short-wave IVork extension shaft rigidly, of the spacers used. The result is 

MODERÑ WIRELESS May, 1926 

...... .., 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


"AERO" BATTERY ELIMINATOR 
for D.C. Mains. 

The inconveniences and expense associated with 
the use of batteries and accumulators need-trouble 
the w reless eat usast no loneer. The "Aeo" 
Eliminator substituted for HT. and L.T. gives 
far better reception. Suitabb tor use with direct 
current mains only, with dull-emitter valvea of 
tne .06 and .i amp. types. 

A great boon to every 
- wireless userwhose house 

is fitted with Electric light. 
- No. RB. 

Open mOdel (illustrated). 

£7100 
t' Full particulars can 

S'e obtainedfrom your 
» iocal Wireless Desde,, 

or direct frcn She 
Sole Distributrs 

II BrownBrothe 
-AIIíd Compa,ues 

1I-IOMSON oBROWNBROTHER.S I,r 
BR0W1'4 R()Th4RS (sa.Au) Lib = WHOLESALE ONLY 

GREAT EASTERN STREET, LONON, E.C.2 

126, George St., EDINBURGH, and Branches 

Unexcelled -, 
in purity and 
richness of tone 

0NE has heard Loud Speakers likened to the early 
gramophone with its harsh, metallic tone ; one has, 

however, never beard the ßtOWlt spoken of in this 
manner. The name rowii is synonymous with all that 
is best in radio reproduction-its pure unadulterated 
tone and its faithful, accurate rendering of every phase 
of the broadcast is a byword among those who know 
this, the first Wireless Loud Speaker. 

J you do not know the 3ßVOVII, you have yet to hear 
true radio interpretation. See and hear the 1t3t.øWfl 
at your nearest Dealers. You will at once appreciate 
the unusual beauty of it outline, but hear it and you 
will know that such rich volume and purity of tone is 

JI 
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luit 
: 

IMPROVED RECEPTION I 

¡I Without Batteries 
andAccurnulators f 

N. Acton, W.3. 
Retail Showrooms-09, Mortim:r Street, tV.z ; t, Moorfields, Liverpool; 

Ask your dealer los tor t». Colono Low Los, 

WhoIele Dpot$-2, nsdowiie Place \Vest, ath. Croos iou, Westgate 
\ L 

67, High Street, Southampton CoU Former . - - PrIce da. Od. 

Colsero 1adepeudet Vetoter - Pelee 2. 6d the Colvern 

I Rd., Newcastle. tao, Wellington Street, Gtasg 5-7,Godaln St., Bradford. L 
Desoriptive toldes Upon request. 

Collinson Precision Screw Co. Ltd. provoatWors. Macdon-aid Ru.,. 
Walthamstow. London, EJ7. Telrpbone Wlthametow »3'. 

G.A. 5003. 

Tell the Advertiser you saw it-in "MODERN WIRELESS." 
. 979 

S 

Í e. 
s -. -. - . - .. . 

I 

cïcaty 
j fFfFct 

L..:.: 0 

i' . 

\. the dial arid then-Hand 
/,_,_,____( j capacity dic5unIs all ycur 

poitent tuning adjustments 

q Just arocher reason why you 

lelrnnco:c:rte 
"L.O2.11(OS). addition to the usual earthing 

ceaht 
absolute minimum. 

Using the Colvern you can 

racyt 
( 

kai of the variable capacity, and 
J/ the removal of your hand 

The Coivern Seleelor Low LOlL heading to from the dial will not affed 
1/3,680th espactty, the adjustment a f ract,nn 

Capacity 5y55 mid. Li 3,. - - 0002 mid, dl 
Type F. without gear ottaohmeat. 
Capacity 0005 mOd, 15e. Od. .0003 mM. 14,. 0.1. 

One hole fixing. Other capacitle. ii required. Your dealer stocks 

available in no other instrument. 

LOUD SPEAKERS 
Type H.1. Type Hl. Type H.3. Type H.4. 

21 ins, high. }leight 02 inS. x ins, in The smallest 
¡20 ohms 320 ohms Brown loud 

5 
height and in Speaker. 

2000 ohms 2000 ohms resistance of Only so ins. 
Ls 8 o (z 8 o high. 200o 
4000 ohms 4000 ohms 2000 obtus ohms. 
(5 10 0 (2 io' o .C3 o o (z no o 

Type H.Q. Typo Q Cabinet Crystavox. 
20 ins, high. 23 ins, high. Type. The only 

iesistaucc: In resistances in Mahogany Loud Speak- 
or Oak Cahi- er which 

2000 or 4000 0 ¡20. 2000 ilet, woo or *vorks froni a 
ohms, or 4000 ohms 4000 ohms Crystal Set (600 (15x50 (66o 6 00 

HEADPHONES 
Type A. Typa F. Type Al. 

As usesi by the Popular. The Neu reed- Ad ritira lt Y Broadcast type. 
020, 2000 or t"pe, unequnfled 
4000 ohms Y' eight only 

foi' sensitiveness. (z io o 6 ozs, 
8000 ohms 2000 ohms 2000 ohms 
(300 (r 00, (1100 

S. G. BROWN, Ltd. 
Western Avenue 
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I- 

-Shakespeare. 

The above quotation expresses the 
virtues of the Claritone Loud 
Speakers and fléadphones better 
than any words we could suggest 
ourselves. Claritones give a rich 
volume combined with clarity and 
purity of tone. Any Wireless 
Dealer will be g!ad to demonstrate 
them to you. 

CLARITONE LOUD-SPEAKERS 
Senior Model, 2,000 ohms, W.290. 

120 ohms, W.291. £5 O O 

Junior Model, 2,000 ohms, W.295. 
120 ohms, W.296, £2 15 0 

CLARITONE HEADPHONES 
\V.2I6. 20/- 

Sold by all Reputable Dealers. 

Sole Distributors 

For perfect reception and volume 
there is nothing __-_ to equal the 

.oï 

-\ 

Try t:em and yru 
will be convi iced- VOLUME 

MODERN.WIRELESS. 

¡ e; 

) 

"As sîeet and muical 

as bright Apollo's lute." 

May5 1926 

7, AN ADVERTISEMENT WRITTEN 
by DELIGHTED "CYLDON" users. 

The Condenser Is extremely well say that yOU sslll'get Several orders from 
oms' ed and gives very reliable and ac- members, as they wereall greatly struck 
nrate results and L wish you every with the performa ce ansi Sturdy meek- 
uccess." anical constructiOn 01 Same." 

'I must congratulate you on the pro. 'Having used your Condensers on 
Suction 01 a fine piece of apparatus." several sets, I find them as good if not 

I have submitted the one sent recently better thas Other makes at more 
o my rad o society and am pleased to money." - 

The s'eret of the "Cy done" emsveoss lie' in the aecmsrately Grounded 
Rotor, backed by long experlenme and p.rfet workmanship in 
every detU of construction. Seo one now and judge ¡or yourself. 

(pronounced Sil-don) 
Straight-Line Wavelength. 

SYDNEY S. BIRD 
"Cyldon Works," Sarnesfield Road, Enfield Town; Middlesex. 

Tel.: Enfield 672. 

PRICES : Cwnplele wilb 
'coz mM. 25/- 4in. Is nob dis.I 

From ail goal 
0005 ,, I76 - dealers n, sup- 
.0003 ,, io. o - 

' plied POS f 
00025 16/6 FREE. Ca sii ois 

0002 .,, 
Delivery. 

Cyldon Dual 
- Condenser 

- '0005 ol/ó 

0003 25/ 

N j ç r 

L - 2 - - .- .= J 

 ASHLEY WIRELESS 
TELEPHOÑE COMPANY, Ltd., 
17 Finch Piace, Faiklancí Street, 

London Road, s = Liverpool. 
--- 

tlat our claim is not SELECTIVITY 
Over estimatei. 
Tte result will SIMPLICITY 
aslonish ycu ! PURITY 

INDUCTANCE COIL REACTION COIL 
251. 25/- 

Excellent finish. N.P. ñttirlie. 

TUNOMETER WORKS - Telegaws- 

GOSEORD ROAD, BECCLES, SUFFOLK. Tunometers, Beccics. 
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Fig. 1-The circuit used in the actual receiver when conducting some of the 
tests at the laboratories. 

A Fallacy 
A very popular fallacy with 

regard to detecting is that there is 
a certain more or less definite value 
of applied high-frequency potential 
which is insufficient to cause 
a detector sudi as a crystal or 
detector valve to rectify. Now 
theory indicates that this is not 
so, but that except under rather 

distaxt reception, therefore, an 
attempt was made to receive 
London ori a loop. It was known 
from previous experiments that at 
a distance of iz miles from zLO at 
which the receiver was employed 
it was just possible to receive 
London on a ld'op used in conj une- 
tion with a particularly efficient 
crystal receiver. - - - 

bi order to test this it was 
necessary to wait until 2L0 liad 
closed down, when the receiver was 
connected to an outside aerial. 
Immediately this was done, music 
(unfortunately unidentified) was 
heard rather weakly on the loud- 
speaker; but although audible 
about 20 or 30 feet away, it could 
hardly be described as loud-speaker 

siderably increase the strength 
of the local station sometimes to 
the extent of givmg good loud- 
speaker results, while a stage or so 
of low-frequency amplification will 
materially increase the range of a 
detector valve. 

, - ciii 

£L2 I 

Il 

Reception on a Loop 
It was, of course, impracticable 

to use this receiver for DX work. 
while the local station was trans- 
mitting, owing to .the flat tuning 
of the crystal receiver. In order to 
simulate conditions applying for 

detector will rectify satisfactorily 
below the point at which signals 
become audible. Further, it afforded 
an indication that a certain 
amount of DX work is possible 
on a crystal followed by a sufficient 
number of low-frequency valves. 

1- T A -i. 

T is now geñerally 
accepted that for 
long distaice work 
high - frequency 
valves are neces- 
sary; while for 

- obtainin.g the 
loudest results from the local 
station it is essential to have one 
or more low-frequency amplifiers. 
Further, if loud-speaker results 
are required from distant stations, 
then both high-frequency and low- 
frequency amplifiers are required. 

Many experimenters will probably 
have noticed that a really efficient 
high-frequency valve will con- 

unusual conditions the output of 
the detector valve will be roughly 
proportional to the square of the 
input. 

An Interesting Experiment 
In order to test this practically 

an experimental receiver was con- 
atructed consisting of a crystal 
detector followed by four stages 
of low-frequency amplification. The 
first two of these were transformer- 
coupled, followed by a stage of 
resistance-coupled amplification, 
while in the final stage another 
transformer-coupled valve was em- 
ployed 

No provisions were made in the 
present instance to adapt the crystal 
receiver to 'oop recsptioia, and it 
was therefore found that no signals 
at all could be heard from 2L0 
either when telephones were placed 
in series with the crystal, or in the 
anode circuit of the succeed'ng 
low-frequency valve. On the othcr 
hand, when all the stages of low- 
frequency were employed rather 
weak loud-speaker reception could 
be obtained from the local station. 

A Definite Result 
This experiment therefore shows 

quite definitely that a crystal 

E Will LowFrequéncy. Amplification 
f Increase Your Range? 

By THE RADIO PRESS LABORATORIES 
Tise question is often raised as to w'sether HF. or L.F. is necessary for distant working, 

so tisai Ilse renits indicated tsere make interesting reading. ': 

I 

May, 1926 MODERN WIRELESS 
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A recent epoch-making event was the radio telephonic conversation held between Nw 
- York and London. Some of the principal features are indicated above. 

983 : 

:' iL 
Il 

- 

-, 

t. 

.' 

T 

due to bad atmospheric conditions, tortion. Thefirst step in this direc- - detector followed by two stages of 
although it was also probable tion was tö add three stages of lówfrequency would be necessary 
that the detector was ot ven' choke-coupled amplification to the to enable equal results to be 

- efficient. - 
detector and 'the four stages of obtained. 

- 

low-frequency previously déscribed. - 

- . - A Practical Point The result of this was to decrease ... Disadvantages 
- -' 

' The actùI receiver is shown in the strength of the local station Naturally in a set of the type 
Fig. r. It will be seen that a neutral- to moderate telephone strength, -describeditis quite impracticable 
ising condenserC4 is placed between even this suffering from consider- to work on headphones, and even 

' the grids of the second and third - able distortioii. The whole amplifier with a loud-speaker the process 
valves. In the particular receiver was very . difficult to control, of tuning in was rather painful 

- employed this was found necessary and it is quite possible that the owing to the colossal amplification 
in order to ensure stahiljty. Its lack of volume was due to low- of atmospherics and heterodyne raction appeared to be rather that frequency oscillations above the whist1es When a station was ob- 
of negative reaction than of true limit of audibility. - tamed, however, it came in with 

The next step was to substitute 
the detector valve for the crystal 
réceiver and listen with the tele- 
phones. It was then found possible 
to obtain Madrid at fairly good 
telephone strength without any re- 
action on the detector; while one 
or two other stations came in when 
using very slight reaction. By 
-removing the four-stage amplifier, 
Ro station other than the local 
could be obtained without full re: 
action, and then only Madrid 
was audible. This was primarily 

when full reaction was employed. 
Possibly some limiting device on 
the last stage of the low-frequency 
would assist to some extent, 
although the use of a very selective 
single vaive for the detector is 
generally found to decrease para- 
sitic noises. 

- Seven Stages of L.F. 
The next step was to find bow 

many stages of low-frequency 
could be added without introducing 
oscillation or ncontmllable dis- 

- ances it was possible to obtain good 
reproduction. Quite remarkal?le 
results were obtained with this 
receiver, and it was possible to 
obtain Cardiff at very strong 
loud-speaker strength during day- 

- light. Quite a number of foreign 
stations were also obtained at 
powerful loud-speaker strength dur- 

- ing the evening. If we take Car-. 
dill's strength during daylight as a 
criterion it is probable that on the 
particular aerial employed at leist 
two highfrèquency stages-before a 

- 

distant stations could bereceived - : . -. , 

on this particular aerial with a - Atmospherics. 
crystal alone, or with a crystal and Amateurs who attempt distant 
a single stage of note amplification, work o the telephones with a 

- _: detector followed by two stages of 
Another Test low-frequency pinplthçation wl 

On another occasion, under more . know how panfuliy loud atmo- 
favourable conditions, a crystal spherics and cther parasitic noises 
and two stages of low-frequency become. It was particularly notice- 
were found to give faint signals able with the detector and four 
from both Birmingham and Boume- . stagès of low-frequency.. In fact, 
mouth at a distance of about four it was sufficient to render DX 
miles from 2-LO. . work exceedingly painful to the ear 

but simply that the in- ' 

experienced amateur would prob-.. . - . * 
ably lind it extremely difficult. 

Resistance coupling . - 

It was next decided to eliminate 
the-transformers and simply em- 
ploy a six-stage resistçtnce-coupled -' - 

arrangement. This was found to 
oscillate at an audible frequency, 
and also, when this was overcome, - 

to distort, but after carefully 
choosing the values of the resist- - 

t 

HIOTJERN WIRELSS ' r ' May,'1926 - 

r tre»g1h. This gives a clear in- neutralising; but it served - to Ttshouldnot.be,concluded from 
dication that low-frequency valves stabilise the amplifier withäut veak- this 'that it is impossjble to make up 

-. 

serve to increase, range, as no ening. the signal strength, a low-frequency amplifier of this 
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- - Advertisement of PortsIe Utilities Co. Ltd. (Eureka Radio Products). Fjshr St. W,C.z 

93 - 

GilbertAd. 5010 

t - - - 9 - -- ______ - - - - - 

work, and I haye atahed it to 
any number of receivers. 

The cpnvenience of such an 
instrumeilt needs to be trie.i to be 
fully appreciated, and in my 
opinion a tuner of this type should 
form part of the equipment of 

'h- every expêrmenter. 
All- success to MODERN WIRELESS, 

of which 'I have been a regular 
reader sincé .No. x.-Yours truly, 

F. DIëES0N. 
Dollis Hill, N,W. io. 

An Asset to all Wireless 

Etthusiasts 

TRE RADIO-PRESS YEAR BOOK 

1/6 Price 1.16 

hol4s good Two motor car builders deceived. Its wonderful growth in 
utilise identical steels-yet one wins a - popularity is proof of the widespread 
reputationkCdependabilitYaD.dI015e\'itY. admiration for its fine tone, its inagni- - 

- whilst the other, after a . ficent volume-in short, 
brief struggle, fades into its unique .ability to "re- 

- 

oblivion. -- ._ create the living artiste." 

Eu,h Goiweit Gîand - 25/- - - 

-EU1W BOhY Crand - - 15/- 

Eureka Reflex Eureka LFCokelJnst 25/ 

r- 

f 

a mention 01 the Experimenter's 
Tuner," in the article entitled Is 
the Separate Tuner Obsolete 
I made up this tuner to Mr. Ken- 
dall's specification soon after the 
desôription of it appeared in 
MODERN WIRELESS for September, 
1924, and was delighted with 
its performance and usefulness. 
Though it-has now lost some of its 
original smart appearance, this is 
due to hard and continuous use and 
not at all to neglect. I find it an 
invaluable ü rút for exrerimental 

portioned building of incomparable 
beauty. But migo Jones was only one 

of hundreds of architects of his 
period. Hit work has survived, while 
that of others, less worthy, has long 
since been permitted to crumble into dust. 
Yet all worked in one common medium 
-stone. migo Jones achieved success 
because he brought to bear upon his 
task a great and fertile mind which 
made the efforts of his contemporaries 
ieem punj by comparison. 

- . From Art o Industry the parallel still 

always be used. Yet technicians report 
a wide variation in performance. 
Obviously there is more in transformer 
design than meets the eye. Once agan 
the services of a master mind must be 
requisitioned. 
For two years Eureka has hell its 
position as Britain's finest Transformer. 
During that time it has successfully 
withstood the fierce onslaught of corn- 
petition. Many of the leatures it 
originated and pioneered have been 
copied. -But the public have not been 

to control any tendency to oscillate. 
Further, if serious work is to be 
done it is necessary to use at least 
t'o tuned stages in the detector 
to obtain the requisite selectivity. 

The 
"Experimenter's Tuner.' 

SIR,-I was interested to see in 
the Aprii issue of MODERN WIRELESS 

The work of a master an 
WHEN 

migo Jones made up his 
V mind to desert painting for archi- 

tecture, the world was the richer for bis 
decision. Scattered throughout the - 
country are many noteworthy examples 
of his skill-each one a finely pro- 

And so in Rdio. To a degree, the 
design of L.F. Transformers must follow 
standard practice. Although outward 
appearance may vary, the .three integral 
features-an iron core, a primary wind- 
ing and a secondary winding-must 

May I926 

quite satisfactory quality, and it 
was possible to listen in comfort. 

The most important drawback 
is the lack of selectivity on the 
single-valve detector. This can be 
cured to a great extent by the use 
o two or even more tuned circuits 
but when doing this it should be 
remembered that the coup'ling 
must be very loose or the circuits 
will interact, rendering the process 
of tuning very difficult. 

From the experiments described 
above it is possible to draw the 
following conclusions. In the first 
place low-frequency amplification 
does increase range, while it enables 
tuning controls to be very con- 
siderably simplified. 

Secondly, it is necessary to de- 
sign the low-frequency amplier 
very carefully. This applies 
especially where transformers are 
employed, and it may he necessary 
to use a neutralising arrangement 

-. . MODERN WIRELESS 
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coils tune from well below 
300 metres to about 580 
metres with the aerial 
on one of the tapping points. 

And now for the results 
Daventry at about oo miles is 
at times overpowering and the 
set lias to be detuned for com- 
fortable loud-speaker strength 
Manchester at 76 miles is all that 
one could wish for in a smail 
room, as is also Birmingham at 
approximately 6o miles, the tonal 
quality being extremely good. All 
ilie B.B.C. main stations are re- 
ceived at good 'phone strength, 
and several come in quite well On 
the 'speaker on a favourable 
evening. 

On completing the set I decide-I 
to ascertain how many stations 

receiver wïLh special vernier dials and 
meters incorporated. 

The stations marked were all 
received on the loud-speaker at 
various strengths. 

The above is, I think you will 
agree, a very formidable list of 
stations to the credit of a three- 
valver, and the set, in my opinion, 
does more than the author 
claims for it, and is easily the 
best all-round receiver I have yet 
handled. 

Thanking Mr. Johnson-Randall 
for such a clear description, and 
hoping the above will be of in- 
terest to you.-Yours truly, 

OWEN H. OWEN. 

0,wcstiy. - - 

Wesi Bridgford. - - 

Flexibility with the 
Reinartz Circuit. 

Sia,-Under the heading of 
Flexibility with tle Reinartz 

Circuit,' in the February 1926 
issue of MODERN WIRELESS, Mr. 
A. Johnson-Randall described a 
two-valve receiver, and I am writing 
to say that I have had great success 
with this receiver. The Continental 
stations come in particularly well 
on the telephones, while the sim- 
plicity of working leaves nothing 
to be desired. My heartiest thanks 
for this construtional article.- 
Yours truly 

Walford. ' T, J. -WHEELER. 

wonderful results I tm obtaining. Berlin (Vox Haus), Hilversum, factorily. I live only one and a half 
I have followed the design very Konigswusterhausen,* Radii) miles from 5NG, but I can cut this 

closely, the only alterations being Paris* and Daveñtry.* station right out in two degrees 
ihat instead of the series- - on the condenser scale. I 
parallel arrangement, I 
have wired the receiver 
for paralleJ tuning only 
with the addition of a 
CAT, condenser. The 
transformers used are first 
stage, Fullers " Ironclad," - 

and second stage Radio 
Instruments " RI." 

The aerial tuning coil 
is similar to that given 
in the March, 1925, issue 
of your paper by i\lr. 
G. P. Kendall, together 
with the same type Qf 

coil for reaction. 
i, 

4; = 

have nearly all th liEU. 
main stations at good loud- 
speaker strength. Up to 
the time of writing I have 
also received 20 Continental 
statiòns at good loud- 
speaker strength. I enclose 
a photograph of this set 
which I hope will prove 
of interest.. In conclusion 
I must say the purity 
of tone of this set leaves 
little to be desired. I am 
a regular reader of all your 
valuable publications and 
wish you every success.- 
Yours truly, 

very selective and the Mr. A. E. Clipstone's "Special Five" ALBERT E. CLIPSTONE. 

"Full Volume with Threé 
Valves." 

Sii,-Since writing you a short 
tinte ago giving my results with 
the "Three Valve Dual" circuit, 
I have built the set described 
in the July, 1925, issue of MODERN 
WIRELESS under the heading, "Full 
Volume with Three Valves,-" by. 
Mr. A. Johnson-Randall, and again 
feel I must let YOU knO\V the 

it was possthl.e to receive, and up 
to tue ptesent the following have 
been logged Stoke-on-Tre!lt. 
Liverpool, Berñe, Plymouth. 
San Sebastian,*, Cardiff, Le Petit 
Parisien, Loùdon,* Madriu, 
Maechester, * Bournemouth, Dub- 
lin,* Hamburgi* Newcastle, 
Munster, Glasgow, Rome, Belfast, 
Radia- Toulouse,'. Stuttgart, 
L'Ecole Sup., Barcelona,* Frank- 
fort, Birmingham,* Aberdeen, 

The Special Five." 
Sia,-About one month ago r -. 

made the " Special Five" Re 
ceiver ..as described in the Novem 
ber, 1925, issue of i\IODERN WIRE - 

LESS. I compliment Mr. Harris on 
his excellent set and it is by far 
the best I have ever made. It is 
partitularly selective and I have 
had to fit vernier dials in order - 

to tune in the stations satis- 

MODERN WIRELESS M'ay,'1926 
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\ L. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


1sued by AC. Cosso,, lid., Highbury G'ot'e. London. N.j .. 

Tell the Advertiser yu saw it in "MODERfl WIRELESS." 

when cool: they contract. A valve filament lower than hitherto thought possible, heat has little 
constantly expands or contracts as the current or no effect upon it. 

- is turned on or off. The higher the 
'r temperature,mfact. the greater the .Lypes anu i rices: 

11 i - its a result me w uncen nas a ea y 

expansion. Such treatment, j *W.i. Forl3etectorand L.F. use - 14/- 
i 8 Volts. Consumption: 3 amps. 

won a great reputation throughout 
d d among course of time, produces brittleness *W. (Withred top forH.F.use 14/- s country an a roa 

and ineviably renders the filament i'i Volts. Consumption amps, broadcast listeners as the one dull * 

W . The Loud Speaker Valve . 18/6 
very susceptible to fracture. xi Volts. Consumption 

' 
amps. emitter "which really' defies olò 

T. 

Also in special base wiTh yesàta,u,e s was we pro em ossor se to soilS, - Or 6-wit Accu,nslaio, 16/- 

'C coor Vllì 

passages-was being broadcast. Away in the 
Studio, the artiste's fingen tripped lightly over 
the ivory keys. At home, thefamily sat enthralled 
-captivated by the richness and emotion of the 
masterpiece which wn for its composer a niche 
in the Hall of Fame. 

And then suddenly ... dead silence. A valve 
in the Receiving Set had burnt out. 

only in the Wuncell Dull Emitter Valve. 

Whereas in most dull emitters, low crrcnt 
consumption has beeil obtained by the use of 
extremely fine filaments operating at tempera- 
tures as high as 2000°, the Wuncell ensures 
economy by entirely different methods. Its 
special filament is triple-coated to ensure a 
prolific electron. stream at only 800°-practically 
the temperature of the embers of a dying match. 

/ What causes a valve to burn out prematurely? Further, its filament is practically as Stout as that 
Excessive heat-nothing else-is the dévastating used in any bright emitter. Because of this, and 
influence. All metals when heated expand- the fact that its working temperature is so much 

 S--. 

The Dull Emitter 
I which defies old age 

LISZT'S 
beautiful Rhapsody Hongrthse-full Out to solve-and so successfully unnddled-by 

- of dramatic fire and brilliantly contrasted the invention of the triple-coated filament used 

' May, 1926 
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relephoie Hop 6257. - Telegrams - ¡3urjomag, Sedist, London."., 
Cables: Bu:Jomag, London." 
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Reo TRA0c MARK. 

WAfDERPLUGS.. 
(NON-MICROPIIONIC) PATENTED 

90% of the efficiency Of a soldered 'oint. 
For a1 other connections use Clix plug sockets & adapters. 

From ail f,aders or di reel from: 
AUTOVEVORS LTD., 8'l VICTORIA ST., LONDON, S.W.1 

THE NEW MAGNADTh 
DE-LUXES. 

8.VALVE SUPERSONIC-HETERODYNE RECEIVER 

... 'J" 

4, 
- 

The New Magnadyne in finest quality hand-polished Mahogany £ s d 
Cabinet, with Calibration Chart, including Folding Frame Aerial 
with Patent Counter Winding, Extra Oscillator, HF Transformer 
and Loading Coil for bigla wavelengths ............ 45 0 0 
Eight Special S.H. Three-Filament Valves ...... 211- 8 8 0 
Plus Marconi and Western Electric Royalties ........ 6 10 0 

£59180 
Guarafltce - 

The Magnadyne is guaranteed .f or twelve months from date of purchase, 
and any fault developing during this period owing to defective material ox 

components will be rectified without charge. - 
Demonstrations arranged irs your own home or our New Cross demonstration 

room. 
We supply components for all sets described in this issue and all Radio Press - 

Publications. 
Send stamp for Lists dealing with the New Magnadyrse Super-Het. Radio 

Press Sets, and illustrated catalogues. 

BURNE - JONES & COMPANY," LIMITED, 
. ' Ma. ufacturng Rodio EngLreeers 

MAGNUM HOUSE, 296, Borough High St., LONDON.' S.E.1. 
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the earth lead, which was replaced, 
the trouble was finally located to 
the switch contacts. These only 
made properly on one side aud 
the strain of the down lead, due 
to wind pressure, was sufficient to 
cause discontinuity between the 
aerial switch arm and its clip. 

WIRELESS 
The One:word Weekly 

Every Tuesday 

2d. Price 2cj. 

idle over long periods without yiew showing stout glass cells arranged . izo volts ... £5 100 
recharging. - in rows, tapped at each z volts. Frais all Dealers. 

OLDHAM & SCY, LTD, DENTON, MANCHESTER 
London: Hazlitt flouse, Soul tampion Buildings, W.C.a -- 

5QcIaT ActTivatön Process 

¡Xrí44JflCToR5 
GibertAd. 501.3 

2EIENI;L 
- Fig. 4.-A simple but effec. 
tive airial ..earth switch 

- arrangement. 

denser C1 the station could be \ heard at greatly reduced strength 
and only at a considerably higher 
èondenser reading than previously. 
This condition òf affairs generally 
'nly existed fOr a short time, when 
the transmission woüld cöme back 
to full strength at the original 
condenser setting. After sus- 
pecting an intermittent break in 

advantages of an H.T. which is 
/ really portable need not be 

unduly stressed-they will com- 
mend themselves to you. No 
more troublesome, and perhaps 
painful, struggles with incon- 
veulent ugly carriers; the 
minimum of trouble in trans- 

Tapped at every 
two volts; 
In 20-Volt units, each cell can 
be tapped. For critical long- 
distance reception this is 
essential. Grid bias also 
available from the same 

- accumulator. 

Long Life Special 
Activation Process. 
Standard Oldham SAP. 
plates are used'to ensure long 
life. Plates will not buckle 
or distort. Plates can be left 

much cheaper in the long run than 
H.T. dry batteries. It will last 
for years and will keep its charge 
for months. For a cost of two 
or three shillings it is again equal 
to new. Your set will work better 
and with a silent background 
free from annoying cracklings. - 

Compact and 
Portable. ' Fitted with stout carrying 
handle. Each to-volt unit 
supplied with polished wooden 
lid to prevent accumulatioe 

- oldust. 

lid. pervolt 
Price complete 'with lid 

and carrying handle 
tovolts ... - £2150 
lovolts ... £3134 

xoovolts ... £4118 

thatthey make good contact with 
their respective clips. 

Switch Contacts - 

In a case which recently came 
to my notice this was úot done, 
and the transmission being re 
ceived was eard intermittently. 
On retuning on the aerial con- 

f _ 

The only 
i RT.'Acc 

Now comes the latest 
Oldham product-a really 

portable High Tension Accu- 
mulator. Always to the fore 
in any important development 
in Accumulator design Oldham 
once more lead the way. The 

o rt ab le 
umulator 

ferring yuuz accumulator from 
place to place. 
In addition, the strong well- 
made case in which the stout 
glass cells are contained elimin- 
ates all risk of breakage or spills. 
An Oldham H.T. Accumulator is 

H 
May, 1926 

An A nalysis of Some 
Common SwÊtcig 

arrangement by which this may 
be effected is shown in Fig. 4. - 

To bq really effectii'e. the aerial 
-. and earth switch should be placed 

i 
- outside the house, but some pro- 

vision should be made tä protect 
j it from the effects of the weather, 

and the blades should be periodic- 
ally cleaned, it being ascertained 

f 
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* (Concluded from page 921.) . 1* 

At a certain point it should be 
found that the long-wave side passes 
fairly smoothly into oscillation, and 
a continual rustling is then heard. 

Now revolve the condenser dial 
of the oscillator between its mid- 
scale reading and its maximum, 
noting whether what appear to be 
carrier waves are then heard, 
vith their characteristic whistle. 
If nothing is heard it indicates 
that the oscillator valve is not 
functioning and the little rotor 
in the oscillator-coupler should be 
turned through 8o degrees, which, 
of course, is equivalent to reversing 
the connections of the reaction 
coil. The oscillator will now be 
found to be oscillating correctly, 
and whistles will be heard when the 
oscillator is tuned with the long- 
wave side and also in the oscillat- 
ing condition. 

Finding the Centre Point 
Now bring the long-wave side 

just off the oscillation point, set 
the cecillator condenser to its mid- 
scale reading and turn the frame 
aeiial tuning condenser. You will 
probably find that loud clicks 
are heard at a certain point, in- 
dicaing that the frame aerial 
has come into resonance with the 
oscillator tuned circuit, whence 
energy from the incorrectly located 
centre point is being transferred 
back into the frame. 

Now pull off a few turns from 
one half or the other of the oscil- 
lator coupler %vinding, noting 
whether the effects become less 

when the two circuits are both 
so set, but rather that when the 
frame aerial is set to a given 
tuning, by varying thè oscillator 
dial ùpon each side of the " click- 
point," the porrect adjustments 
will be found at which the desired 
station will be heard. 

This condition may be found to 
render searching somewhat easier 
than with -a more perfectly ad- 
justed set in which no clicks 
whatever are heard, and therefore 
this month I am only describing 
a simple oscillator-coupler with 
which the click phenomenon is 
rather prone to take place. Later 
we shall be considering methods of 
refnoving it completely and also 
of various special oscillator- 
couplers intended for particular 
purposes, such as short-wave re- 
ception, use in close proximity 
to a powerful station, and so on. 

Valves 
The choice of valves to use 

in a circuit of this nature is a 
highly important point, and I 
would strongly urge the reader 
who intends to use the set serioisly, 
that is to say, for both portable 
and other purposes, to consider 
the question of purchasing a special 
set of valves of a particularly 
suitable type. The type of valve 
which I have found most successful 
is the high-impedance high amplifi- 
cation ratio type in the first five 
sockets, and one of the usual low- 
impedance power valves in the 

bourhood of 5 volts. The 
lead supplies the intermediate 
frequency amplifiers and the oscil- 
lator-detector, a common voltage 
here again being found perfectly 
suitable with most valves. About 
8o ór o volts is desirable here; 
while H.T.-j-3, which feeds the 
L.F. valve, should be given the 
maximum available voltage, - up. 
to about 12G volts. 

I have tested the set with ,o6 
ampere valves in use, but I did not 
find them quite so suitable as 
various other types, although per- 
fectly good results Could still be 
obtained. In particular, it was not 
found very easy to make sure that 
the best results were obtained 
fjom the first valve in the set, 
which it is essential shall be of 
the fairly freely oscillating type. 
It will be understood that this 
valve is intended to be capable of 
oscillating when the potentiometer 
controlling it is brought down 
towards the negative end, in order 
that the desired reaction effect 
into the frame aerial circuit may be 
obtained.- - 

Searching 
In practice, of course, one ad- 

justs this potentiometer so that the 
valve is not quite oscillating, when 
he maximum signal strength and 

selectivity is desired. Incidentally, 
this potentiometer provides a very 
good volume control; but these 
points of refinement in operation 
must be dealt with in greater 
detail at a later date. At the 
moment I must content myself 
with pointing out that both the 

i - 
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lead supplies the ftrt H.F. valve 

. A Superheterödyne for the Open 'Air 
- By G. P. KENDALL, B.Sc. being usually bund in the neigh- 

venient guide to a condition of 
resonance between the frame aerial 
and the oscillator circuit. 

This condition of resonance, 
it; should b3 noted, does not in: 
dicate that a station will be heard 

H.T. Voltages 
With these valves, of course, 

a 6-volt accumulator is necessary 
and the, H.T. voltages found suit- 
able are as follows, The H.T. z 

q88 

mentioned, of course, are not 
the only ones which will give good 
results in the set, and are merely 
intended as a general guide to the 
type of a valve for each particular 
function. 

tr.iiblesome, that is to say, whether 
'ne clicks now occur closer to- 
g hei upon the condenser dial. 
(1 i'o clicks will be heard, separated 
by a fev degrees on the oscillator 
dial, an the closer together these 
ciicks are the more correctly has 
the centre point been located.) 

A Useful Indication 
A little careful adjustment of 

this sort usually removes the click 
effect altogether and will at any 
rate reduce it until it is no longer 
troublesome. If you oiiiy hear a 
slight click at ptactically one 
point upon the dial, you may cease 
to trouble abDut this effect, which 
may rather be regarded as a con- 

id,SL SOCKet. 

For example, I have obtained 
particularly good results with the 
D.E. 8 type of valve, using the 
H.F. variety in the first five sockets 
and the L.F. in the last socket. 
On occasion, also, a DE. 8 L.F. 
valve liad proved somewhat more 
advantageous than the H.F. type 
in the f rst socket, more particu- 
larly when any difficulty had been 
experienced in getting the first 
valve to oscillate, as sometimes 
happens whefl working on the 
higher frequencies in the neigh- 
bourhood of Brussels, depending, 

f course, upon the exact number 
of turns put upon the windings 
of the aperiodic H.F. transformer. 

potentiometers should be set so 
that the valves which they control 
are a little way off the oscillation 
point. 

Other Valves 
As regards alternative valves, 

I would suggest that the D.E.z 
type, using the H.F. and L.F. 
variety in the appropriate circuits, 
as previously explained, will be 
found convenient frdm the point 
of view of portability, since they 
only require a 2-volt accumulator, 
and the total consumption would be 
only in the neighbourhood of . 

of an ulnpere, the Mullard P.M.3 
and P.M.4 valves also being suit- 
able. Those types which I have 
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(Concluded from page 977.) 

correct procedure is not followed. 
I will assume that no grid leaks 
are being used. First obtain the 
static characteristic curves of the 
valves being employed and find 
from them the correct H.T. current 
and grid-bias voltage to bring the 
working point on to the centre of the 
straight line portion of the character- 
istic. With the valves switched 
on and the H.T. bàttery. connected, 
disconnect B3 from the grid of V4, 
connecting instead a small bias- 
battery. between the grid of this 
valve and L.T. negative. 

Apply the bias indicated by the 
characteristic curve of the valve 
ard with a milliammeter in the 
anode circuit of V4 note the current. 
Supposo this is 6 milliamps. We 
may also assume that since high 
resistances are connectéd in the 

CHARACTER 
CHARACTER peeps out at . you in 
many ways. The head, and the line 
of a man's jaw will generally teli you 
his character. And most things have 
character written on them for all to 
see. Look at the monolith standing on 
London's Embankment-the quaintly 
etched cuneiform will immediately 
carri yur mind to Cleopatra and the 
glories of old Egypt. Just character. 

CLEARTRON valves have a character 
all their own. You cannot class them 
as ordinary; there is no ,valve which 
quite comes up to the CLEARTRON 
standard. You know that their 
manifold advantages are definitely 
guaranteed. CLEARTRON are all 
dull emitters sold at standard prices. 

I. 

J 

t 

r 
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Experimental Circuits 
WorfhTrying 

MODERN WIRELE.S\S- 

1 

L 
order, while the degree of ampli- 
fication obtainable is generally 
somewhat greater than that given 
by straight resistance-capacity - 
oup1ig. 

- - 

L .'- 

AmerIca's fompwss '.-A1 British made. 

I 

anode circuits of V, and V the 
effective anode voltage applied will 
be low and that therefore a small 
negative potential of about i to 
3 volts only need be applied to the 
grids of these valves. 

Intermediate Steps 
Connect B3 to the grid of V4 and 

conject the grid of V3 to L.T. 
negative through the i- or 
3-volt battery and adjust the 
potential applied to the grid of y. 
by B3 until the anode current is 
once again ô milliamps. Now con- 
nect the grid of V8 to B3 and place 
the 'bias-battery between the grid 
of V1 and LT.-, B1 bemg dis- 
connected. Adjust B3 till the 
anode current of V4 again reads 6 
milhiamps. Now connect the grid 
of V1 to B1 and readjust again. 
The use of the grid leak and poten- 
tiometer as previously mentioned 
may be found useful here, while a 
further fine adjustment is provided 
by means of a variable grid leak for 
the detector valve. The needle of 
the milliammeter should be station- 
ary when signals are being received, 
any movement showing the pres- 
ence of distortion. 

AWarnlng - 

The Intending experimenter is 
warned, however, that this circuit 
is by no means a simple one to work, 
but once its intricacies have been 
mastered, the purity,,of reproduc- 
tion obtained is of very high 

S,nd fo? illustrated catalogue 
j.ost free. : 

Typs Purpose. Price 

C.T.cS .a$ s Dry H.P., LP. xz/6 

ceils Detector 

C.T.i i .8- 3 volt H.P., LP. 32/6 

z.o Ace. Detector 

C.T.13 .15 3-6 6 volt H.P..LP. '5/- 
Ace. Detector 

C.T.aI .a -6 6 volt Gen.porpose '5/- 
Ace. Resiet.amp. 

(except last 
stage). 

A wonderful 
detector. 

UARTRON RADIO LIMITED 
On. Charing Cross, London 

Weeks t BIRMINGHAM. 

TeMpbone i Grams: Ret 2*35/2. Cleartron, Westrand, London. 

C L EAT©II 
BRITISH MADE 

\ -CX.081 °I2' 

-'I 

s 

O '0 

-s 
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Conoectasiilflstxated Patent No. 202763, 

PRICE CARRIAGE PAID 7/... PER DOZ., WITH PLUG 

- Prices in. - 
- lude Wan- 

- B ;-i Carria 
BATTtRIES 

,,. 

paid. 

NO. 2w, i6 volts. volt tappings. Prim 31-Each. 
NO.4W,36 ,,,,,,, 6j6 
NO.5W,6o 12J- 
No. 6W, gvots, Grid, i volts tapping,, 2J. 

To be obtained from your local dealer or direct from the Works 

BRITISH BATTERY Co. Ltd. 
CARENDON ROM), WPITFORD, HERTS. (Telephone Watfoed 617) 

natChave 1029 

RESULTS 
Any condenser will give results, but for really 
GOOD results there must be absolute precision 
in tuning; precision demands perfect control. 
You have it in this Ball-bearing, low loss, Square 
Law, Precision Condenser. Smooth and norseless, 
a child can adjust it. lt's the hall-bearings that do it. 

Tite BowyerLowè 

POPULAR 
Low Loss Condenser 

choke arrangement was found to result in a loss 
in efficiency. Tapping the crystal across part 
of the anode coil was also found to give weaker 
signals. 

Simple Operation 
While this circuit does not give quite such loud 

signals. as the tuned anode arrangement, it has 
the advantage that it is almost as simple to 
operate as the single-valve detector. Its action is, 

Bic.] 

No1 i W. 
Standard Pocket 
Lamp Size- 
4 volt with 
patent spiral 
wire terminals 
and plug sockets 
to take Wander 
Plugs. 
Note :-x doz. 5 

volts. 

Used units replaced 
easily. 

To connect in 
Series insert 
straight Ter- 
minal in Spiral 
of next battery. 
Bend spiral and 
thus ensure per- 
manent electrical 
connection with- 
out soldering. 

Guaranteed 
BRITISH HADE 

at our 
Vatford Works. 

Fig. 5.-An untuned-anode reflex circuit 
is very simple to operate. 

Another possibility is that reaction involves 
sufficient coupling between the tuned grid coil and 
the anode coil partially to tune the latter by what 
is known as trap tuning. 

0003 -0005 

10/- " 10/6 

method is employed to enable the rectified current 
to be applied to the grid of the valve without - 
shorting the HT. battery. For this purpose a 

L C3 

fixed condenserCis inserted in the position shown. 2 
D '002 T 

The exact value of this is not important, .002 

being suitable. . O 

An Untuned-anode Reflex V 

It is it generally known that a reflex ,will L1 c 
work quite satisfactorily even if the anode coil R . 

is entirely untüned. It is, howevèr, necessary 
to employ a coil of suitable size, e.g., a No. 75 
or a No. xoo. A circuit of this type is shown in -- 
Fig. 5, where it will be seen that neither neutrali.sing T, T2 C2 

nor the Crystachoke method is employed. This B . - 
ç is because the circuit is quite stable without 
j..- neutralising, while the employment of Crysta- E 

MODERN WIRELESS 

evelopments in Single- Valve ' 

Reflexes 
' uded f rain pdge 973.) 

valve. It will be noted how à Crystachoke 

May, 192b 

however, not altogether clear. An obvions sug- 
gestion is that the anode coil acts as a choke 
across which, the HF. potential is built up.. 
Against this there must be placed the fact that 
there is a definite optimum inductance for the 
coil, which is mùch less than that of an ordinary 
H.F. choke. 
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i 

I. 

Do away with that irritating, time wasting fading away 
of volume caused by the falling of your moving block I 

Fit a Lotus Geared Vernier Coil Holder and get really' 
accurate tuning. Has an easy Vernier movement 
which reduces the speed by eight times, and stays 
where it's put-etactly I 

Fit in any position, with any weight of coil-you'll 
be satisfied with the results. 

Bakelite mou ldings 

][j][] 
[J F'S 

for the side plates, 
coil blocks and 
knobs; heavy Nickel 
Plating for the 

, VERIIIER metal parts. - 

From all reliable COIL HOLDERS' 
Radio Dealers. 
Garnett, Whiteley &' Co., Ltd., Lotus Works, 

BROADGREEN ROAD, LIVERPOOL. 
Makers of 111è Niv LOTUS B UO YA NC Y VAL VE HOLDER 

i 
'ts_z._ « 

-. 

f%.,. lt has the correct acoustical quality and is mechanically 
( prkct. Height 26ins., special non-resonant horn, 
,\ thumbscrew adjustment to diaphragm, walnut plinth 
'ñ with nickel-plated fittings.. 

From any good Dealer. 
-. 

de 
11 J3ra,idesLi,,iited 296, Regent Sf., London, ¡1'.r. 

IIor.s-SIosgh, Bu:ks. 

TaMe- Audio Mat che,? Tone 
Talker Transformers HeadpA ones 
30,'- l-7/6 20,'- 

-. - s '- a - . - 

45/563.4 - :,,,,,. 

Real Mahogany ... ... ... - .: :. £1 14 0 

Detachable 7" deep Base Board to mount 16" by 8'! panel to slideout of Cabinet front. 

The two beaded front doors as illustrated, placed 2 ins, in front 
of the enclosed panel at 10/- extra. 

Ebonite or Radion Panels Supplied and perfectly Fitted 
at low extra cost. 

- All Polished with the new enamel that gives a glass hard surface 
that cánnot be soiled or scratched. - SENT FREE.-Catalogue 
of standard Wireless Cab1nets in various sizes and woods. 

?ackedana'de(j,,'erea'freein U.K. ido. C2 

CAXTON WOOD TURNERY CO., Market Harborough 

mou- - 

Two-way 
Three-wn 
For -ins 
board 

:wlth 611 
Two-way 
Three-wn 

ovin g 
cinnot 

k. 

. 

ÇÍ 

- 

- 

THE BRANDOLA 
Do ou get the harmonic setting or just the melody 

s it is played by the fel!ow who makes the most noise? 
What ofthe other instruments? Is the music robbed 
of their colourful assistance ; their blending and relief? 
Relegate the powerful chap to his proper place and 
bring In all the lesser harmonies of the skilfully woven 
melody with the Brandola. It reproducen their full 
beauty in clear and powerful tones. The upper 
resisters are never thin, nor the lower overwhelming. 

"Any Valve Low Frequency Amplifier." 
Special Cabinets made to customer's measurements. 

Prices Onoted. 

- - 

I - 

- 

o 

Cash with Order. Fumed Oak £1 5. 0; 
Dark or Jacobean Oak ... ... £1 10 0 

i 
May, 1926 

CAXTON 4-VALVE CABINET 
Made for Sets "All Concert Receiver," 
"Fieldiess Coil Three Valve Set." 
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PANEL FITTINGS. 
QUEENSWAY WORKS PONDERS END, MIDDLESEX. 

Tcephone Enfield 498 

992 - 

JO rq ROS 
8.POLANDST-OxFoRosTj<\ 

.ONDOt1 W J RARO 7414' 
(Fint F100,-) 

Tell the Adveriser you saw it iii " MODERN WIRELESS." 

illustrated Catalogue post free on request. 

Standard (akelite.-insulated) (Type B). . . 9d. each. 
Fopular (Non-Insulated) (Type M) ..... 6d. each. 
Bzghly finislie 
screw action Bake 
lite insulated head 

Smooth stem an 
cross-bole for con 
itectionS. 

highly finisbet 
Baknlite insulato 
Collar. 

Standard 2 BA 
stein with nut. 

Bakelite insulated 
non - rotating en- 
graved top. 

Sblelded social 
damping faces. 

Transverse slot. 
with dampiag nut 
etiminating solder. 
ing. 

Paient AbI.iicatio No. 5951/25. 

HEhL {EE 

the choice of discrimi- cycles. Suthcient proof i nat i n g constructors - that the JiS. is the beat I 
throughout the World. condenser for you. 

3 LOWLOES 
I, GEARED 
f VERNIER 

(tOlsi). I 

OO1 . 17/Sl 
00075 . 

1)003 . 18/-3 
30003 . 

3.00025 . 13/3, 
0002 - 13/- 

io0O1 . 1.2/- 

i (Fat. No. 
2460583. 

- ==== .- 

, 

Pat. sus. 2428o and 246009. 

J. ................ 

¡ ¡.LLOW 
LOSt. 

'001. ia/.i 
'00075 - U/S 
-0002 - UWØ 
.0003 - 

00025 - 8/8 I 
O0O2 . 8/6 
-0001 - 8/3 

without trouble, or risk of future trouble. 
You begin to understand the popularity of 
l3elling-Lee Terminals! They bristle with 
unique features and they give finish and dis- 
tinction to the set. They are made with 
twenty-eight engravings. 
Mord; If you're proud of your set, give it Belling- 
Lee Terminals. 

BELLING-LEE PRODUCTS. 
Terminals, Plugs and Sockets, Couplers, Double 
Sockets, Sub-connectors, Dial Indicators, Air Space 
Wire, Coil Holders, Variometers, Detectors, Distribu' 
lion Boards, Crystal Sets. 

GARNETT, WHITELEY&Co.,Lttl., 
Broadgreen Road,' Liverpool. 

oru1 - MaRe,s ojihe famous LOTUS Coil Holder 

An Additional Reason why the F 
J,B. is thé' best condenser for you 
TE J.B. has always been 

synonymous with th best 
Condenser elliciency. 
Pre-eminent in dasign, construc- 
tion and performance since broad- 
casting began; for these reasons 
alone the J.B. has continutd to be 

And now the JB. claims a further 
point of superiority In that it has 
the lowest losse, yet measured in 
a radio condenser. 
By an N.P.L. vest the 0005 Model JB. was found to have a total loss 
of only 02 ohms at a million 

springs arc locked 
together by a 
mechanical pro- 
cess, making a 

e r:irì. 
manent connec- 
tion. Bakelite 

solid. 

(lefinite and per- 

mouldings, nickel 
silver springs and 

neéded. 
phosphor bronzo 

- 
Valve sockota and 

v,the socket. 
Nie kel plated. 

The stem of a Belling-Lee Terminal is slotted 
as shown. The wire is clamped tight by means . .... 

of the nut and a perfect connection achieved ) I 

The unique and original springs of the 
Lotus Valve Holder absorb any shock 
and eliminate all microphonic noises. 
Protect YOUR valves by fitting th 
Lotus Holder. 

][L!T1UfS. 

VALVE tIOLPER 
Prose a/i Reliable Radio Dealers. 

- 

I 

. a 

A 

o 

I 

e 

$ Is 

a1.1 
. $ a i. 

I. 1.11. I ' 
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I used D.E. valves in all 1fF. 
and detector stages and an LS. 5 
on the L.F. side; and fin'd no diffi- 
culty in tuning to NSS Annapolis 
quite clear and loud with only a 
detector and two L.F. stages. 
Besides this I regularly listen to 
press news from all countries of the 
world and enjoy regular broad- 
casting from nearly all the B.B.C. 
stations and from. the European 
and American stations. 

famiiarit witlr the opration of 
the set. I am using valves which 
1 happen to have by me, a D.F.A.4 
and z B.T.H. B4's, and these give 
excellent loud-speaker voluin e and 
truly wonderful quality. 

My aerial is nothing much, being 
the usual type that can be seen 
in most small back gardens, about 
15 ft. high and 6o ft. long from 
the free end to ,the aerial terminal 
of the set. 

find that reception was immensely 
improved, in fact, the distant 
stations now come in at full loúd- 
speaker strength, almost equally 
as well as the local station. 

Thanking you for publishing 
such a finely designed set, and wish- 
ing your wireless magazines every 
succçss.-Yours truly, 

MALCOLM MCQUIGG. 
Aghadowey, - 

Co. Londóndcrrv. 

(i) Three-terminal arrange- 
ment for series-parallel tuning. 

(2) Provided a separate HT. 
positive terminal for detector 
valve. . - - 

(3-Also a separate L.T. nega- 
tive terminal for power valves. 

() Five 30-ohm rheostats were 
inserted instead of thó usual 
5-ohm ones, as - most tif my 
stock of valves consists of Mar- 
coni Osram D.E. 3'S. 

() The fixed condensers used 
were Dubilier's, and the variable 
ones those manufactured by Falc 
Stadelmarin, while the last L.F. 
transformer is a Marconi Ideal 
6: s instead of U.S. Super 5 i. 

SIR,-I am so well pleased with 
my three-valve "Prince" receiver, 
constructed from Mr. A. S; Clark's 
description in MODERN WIRELESS 
for January, 1926, that I feel 
bound to write and thank you and 
express my appreciation of this set. 
Until I had actually heard this set 
working properly on our local frans 
mission I should never have 
believed that such good quality 
of reproduction was possible. 

I had some trouble, when the set 
was first completed, in finding the 
right high-tension and grid-bias. 
For a while, in fact, I feared that 
I was in for a disappointment, but 
I soon found that the poor results 
were simnlv due to mv lack of 

November, 1925. My first results 
were very pleasing, but these dis- 
appeared afterwards and I was 
confined mostly to my local station 
(Belfast), and Daventry, London, 
Glasgow and Dublin. A friend of 
mine, who had also constructed 
this set, was complaining that it 
did not come up to his expectations 
(we had both used valves and 
components as recommended by 
you), when, after experimenting 
for some time with the set, be dis- 
covered that the neutrodyne con- 
densers required nearly maximum 
capacity for the reception of distant 
stations, and recommended me to 
try this. On adopting his sugges- 
tion I .was agreeably surprised to 

you asket! tor reports, I have much 
pleasure in forwarding mine. 

First, the set was wired most 
carelessly, a part by myself and 
the rest by one of my workmen, 
who had the first chance to see a 
wireless set in his life! Conse- 
quently several mistakes occurred 
and much trouble was experienced, 
which was quite natural. Anyhow 
the set was put into order and since 
it began to work it has been giving 
splendid results. I have made 
the following few changes in the 
set :- 

vided a stud switch for cutting off 
the last L.F. stage, the idea being 
taken from the Radio Press series 
"Twelve Tested Wireless Sets." 

Wishing you good luck in all 
your excellent publications,-Yours 
truly, 

B. D. VIRIANI. 
Dera Ismail Khan, 

India. 

The Threez Valvè 
"Prince" Receiver. 

more distant work on my own 
account. My best wishes to 
MODERN WIRELEss,-Yours truly, 

JAMES OV1RToN. 
Bou rne;nouth. - 

The Special Five." 
SIR,-I should like to congratu- 

late Mr. Percy W. Harris on his 
very fine set," The Special Five." 
I built this set to the published 
design immediately after it was 
published in MODERN WIRELESS, 

"The Seven: Valve 
T.A. T." Receiver. 

SIR,-Some time ago I con- 

structed the T.A.T. 7-valver, the 
details of which I found in MODERN 
WIRELESS January, 1925. As 

Having a good deal of experience 
in wireless, scores of sets having 
passed through my hands since 
1919, 1 can say with confidence 
that this set is better than any 
other seven-valve receiver I have 
tried. 

I forgot to mention that I pro- 

This set has now been adopted 
for regular use on the local station, 
so that I cannot experiment with 
it further. I am intending to 
make up the three-valve receiver 
described by Mr. C. P. Allinson in 
MODERN WIRELESS for February, 
1926, so as to be able to do some 

f 

- May, 1926 
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valve satisfactorily from shock / Equipment Co., Ltd., have several makes of coil-holders, and 
and vibration. The insuIatio re- submitted to us for test and re- it was found to be perfectly satis- 
sistance of this valve-holder was port a sample of. their "Siektun" factory, and its, performance is 
üfnite. . inductance, coils. . . satisfactorily good. . 

- ' 

.. 994. ... ..... 

-' 

The particularly satisfac- 
tory valve-holder of Messrs. 
Garnett, Whiteley &. Co., 

Ltd. 

Laboratory Tests 
On test it was found that this 

valve-holder provided an excellent 
fit for se'zeral makes of valves, 
antI that it was impossible to burn, 
Out the filament by attempting to 
insert the valve the wrong way. Ori 
testing-out in, a set with dull emitter 
valves it was found to insulate the 

be fitted to condensers with either 
- in. or iii. spindles. It was 

noted, however, that the length of 
spindle projecting from the panel 
must not exceed - in. or be less 
than in., otherwise the dial cannot 
be fitted. 

The component is well finished, 
the graduations being clearly 
marked. 

Plug:in Coil 
,I[ ESSRS. The Automatic Coil 

IVI Winder and Electrical 

tion between those turns which are 
at the maximum high-frequency 
potential difference. 

Laboratory Tests 
On test it was found that the 

constants of the No.. 200 coil sub- 
rnitted were as follows Induct- 
ance, 2000 microhenries; resistance, 
46 ohms, giving an ratio of 
.023 ohm, per microhenry. The 
natural wavelength of this coil 
was found to be of the surprisingly 
low figure of 220 metres. 

The fit of this coil' was tried in 

t- 

thin bent strips of metal which. in diameter, is the vernier knob. 
serve to support the msulatmg Inside the vernier knob is an 
material containing the sockets, ingenious arrangement of rollers 
and also to connect the sockets to the which drives a screwed gear carry- . . 

respective soldering tags. ing a small rubber roller on its end - - 
- positioned dose to the c1rcum 

i feteiiceof the main dial. . 

I - 

-i The dial is adjusted so that thiS The "Slektun" coil Is a 
1a ctiththeirf1 sol ¡ dly rn ad e Component. r 

- of the 
-. r ' adjustnient knob is turned, this about 3 ins, diameter and i irs. 

small rubber roller rotates and thick. It is a multi-layer coil, 
* rotates the main dial. In actual ebonite separating strips being 

- _-: practice this rubber roller passes employed, and a special feature 
over a fibre disc which is supplied is that these ebonite separating 

_____ - - - to protect the surface of the panel. strips are thinner at one end than 
Ii III ' An approximate reduction of 8o the other. This is for the purpose 

to i is obtained, and the dial can òf securing the maximum separa- 

-'i' 

Valve Holder General Remarks A special point is made that this 
This valve-holder is of excellent coil has an extremely low self- 

ft il ESSRS.. Garnett,- Whiteley material and workmanship. The capacity. 
IVI and Co., Ltd., have sub-. 

to us for 'test and soldering -tags with advantage __ Des'cription of Component 
mitted 

V 

'Lotus might be madé slightly longer, Tjiis coil is contained in a solidly 
report a sample of their but this is not a serious matter, - made case of insülating matérial 

V anti-microphonic valve-holder. and the valve-holder can therefore' . O V' 

/ 

' Description of Component be recommended with every con- 
j The two main features of this lidence. 

' 

V 

V valve-holder are, apart from its 
Venier Kn'b V 

actual appearance, that it is anti- 
O microphonic and that it is im- '1TE have received an AtlaS 

' ' 

V 

V 
possible to injure the valve when vernier knob for test and 

i 

O inserting-it.into theholder. The 
r 

report from Messrs. H. 
i 

latter quality is assur&l by .the Clarke and Co: (Manchestèr), Ltd. 
valve sockets being sunk into the This consists of a 4 in. moulded 
insulation maeral. The anti- dial cang a large knurled kñob 
micro'phonic quality of this valve- 

'. 
for coarse adjustment, in thern 

holder is ensured by the, use of. centrè of which,. slightly smaller . 

. 

- 
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I 
IGRANIC ELECTRIC CO., LTD., PRICE 2/6 

E'clusive Manufacturing Licensees of Patent Radio Essentials 
149, Queen Victoria Street, London. 

- Wor1ss BEDFORD. 
BRANCHES: 

Birmingham, Bristol, Cardiff, Glasgow, Leeds, Manchester, 
- Meweastle. MkMAÑAAAMM. 

Tell the Advertiser you saw it in "MODERN WIRELESS." 995 

-I - - - - 
. 

- fil f 

RECfIVER 

RfCEIVf R 

Law Variable Condenser. 
PIhics: 

.0005 .. . .. 24/- .0003 .. .. .. 21/-. 

With 4.inch knob and diaL - 

Write for List J.23 which illustrates the entire range of Igranic Radio Dcvice 

The IGRANIC 
Supersonic 

Instructional 
Carton 

for Constructing a six- 
valve Supersonic Hetero- 
dyne Receiver according 
to the Igranic design, 
contains a comprehen- 
sive, tuiiy illustrated des- 
criptive hand-book, full- 

I 5e general arrasge- 
ment drawings, wiring 
dia5ranls and drilling 
template. Obtain a 
copy from your dealer. 

[IG' IC))) 

include: XLLOS and Honeycomb Duolateral Coils, Variable 
Condensers, Vixed Condensers, Filament Rheostats, Inter- 
valve Transi ormer Variable Grid Leaks, Varionseters, Vario- 
couplers, Coil Holders, Potentiometers, Combined instrurnen's, 
Vernier Tuning Devices, Switches, Anti-enicrophonuc Valve 
Holders, Stand-off insulators, Knobs, Dials, etc., and also 
the igranic Sopersonic-Heterodyne Receiver Onthe. 

All carry the.IQRANIO guarantee. 

t 

AtER SCA 
ÎHR 

mc scLtCtuVE 
3INGL( VALVE 

- 

,(rr' 
T 

Experts specify it 

Constructors prefer it 

even Transmitters build it into their apparatus. Un- 
doubtedl the Square Law Variable Condenser success 
of 1925 was the Igranic Low Loss model-and it has 
no equal yet. Refer tò past issues of your wireless 
publications and you will find that those circuits giving 
extreme range, volume, sensitivity and super-selec- 
tivity have invariably the Igranic Low Loss Square 
Law Variablé Condenser built into them. Follow the 

j experts' choice-build with the Igranic Low Loss Square 

Variable Condenser is seciiìed by the 
Authors of these and many other circuits. - 

- 
o' 

ONf 

1IiT 

May,1926 MODERN WIRELESS p 

The Igranic Low Loss Sqare Law - 
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3/9 
damage. 

Stock size lead- 

.ETJP_LU 
MANDW, . . - 

9-15, White- - 

CTO3S Sreet, DIO ACCESSORIES 
Loidon, E.O.l - JPERFECT 

-ENSUIE RECEPTION 

IR/%DIX flX COILS- 
licresso SIetivi'y 100% 

Give ai auto coupled tuning 
circuit without alteriig your 
set. You will cut out the 
local, OT separate two diffi- 
cult stations to an extent un- 
dreamed of. 5 terminals : 

make it a. Univrsal coiL 
To introduce; a free chart will , I 

be given with each pcsr,haee I I 

chewing t e many circuito in I 
which thin coil can be used, Auto Coupled, Neutro- I 
dyne, etc. 

.4/0 
I 

No. No. o, 5/-.' No. , 5f6 I 

No. 150, 7/0. Set of 4, 2l 
/-. Postage extra. I 

¿.1 40, Accereory RADIAX LLU,- Houoe, Palmer I 
Piace, Holloway, London. NS 

Pa rrs Ad. 

Lt 

1(11:11) - - 

Showing the construction 
of the upper portion of the 
Rowland, Edwards accumu- 

lator. 
screw in the stopper is provided for 
filling the accumulator with acid. 

When turned violently on, its 
side, this accumulator showed not 
the slightest sign of allowing any 
of the acid to escape, and could be 
turned upside down and held 'thus 
for some considerable period with- 
out a drop of the acid coming out. 
Bsfore any of the acid could be got 
out of this accumulator it had to 
be held upside down and shaken 
violently, a form of treatment to 
which it would not be normally 

- subjected. 
Discharge 

Rated at 50 ampere-hours, on a 
,'continuous discharge test it was 
found to give n actual maximum of 
53 ampere-hours, after which the 
accumulator was completely run 
down. 

This accumulator should prove 
of great usò where it is necessary 
to keep the battery th, a living- 

room, and where it is desired to 
obviate all risk of damage to carpets, 
etc., through, acid being spilt. 

Mansbride Condensers 

satisfactorily to a voltage of 500. 

General Remarks 
- These Marisbridge condensers 
appear to be good specimens of 
their class, although in two cases 
their capacities are not correct. 

Variable Grid-leak 
WE have received a väriable - 

grid-leak for test arid re- 
port from Messrs. Igranic 

Electric Co., Ltd. This is con- 
structed on similar lines to the high- 
resistance potentiometer made by 
the same ftrm, except for the fact 
that the carbon track on which a 

The non-spillable accumu- 
lator of Messrs. Rowland, 

MODERN WIRELESS May I92 

À Ñón s pth eAth; thateL Two só1detingo 

U TE have received a new-type 
terminals are provided. 

- - 
g V V non spillable adcumuiator 

from Messrs. Rowland, 
Laboratory Tests 

On test the insdlatiön iesistance 
Edwards & Co. The contauer of of these condensers was found to be 

this accumulator is constructed infinite. The soldering t4gs were 

with an ingenious trap arrangement also well spaced from each other 
Be prepared in advance 
ag3inst lightning! to prevent any acid being spilt in and from the metal case. They 

The Etherplus + combined 

'?ma 
the event of the accumulator being ere also of adequate length for 

soldering purposes. upset. A vent is provided for 
lightning cbnductoî, whether allowing the egress of - any gas Their rated and actual capacities 
set is off ° Ofl liberated while in use whiFe a are given below :- 

Rated capacity. Actual capacity 
in miciofarads in microfarads 

.0025 .0029 
/ 

- .005 .0042 
£Ioo Free In- 

FROM YOUR DEALER. suya nceagaiissi 
¡ igli i n 

- 2'O 2O 
All these condensers stood up 

.gg6 

I - . s 

WIRELESS BUREAU 
For your Wireless Set-Compact as a 
Gramophone, tree from dust or Inter- 
ference-deligotfully finished. 

High Grade Solid Oak £3-3-O to £6-6-O 
Sent ON APPROVAL-SatLsfaction or 
Money refunded. Send for lists (un- 
rivalled selectloni. - 

PIOKETF'S CABINET WORKS, (MW) 
(Members B.B.C.I Bexiey Heath, Kent. 

RADIAX. 
HT. ACCUMULATORS 
Give a perlect HT. 
Supply tor many months 
with one charge. Im- 

i 

prove reception wonder- 

[ 

buy. 
IeoVOLTUNIT ... 6/9 
6oVOLTBATFERY5OJ- 

RADIAX Ltd. Accssory Home Palmer 
'N.?. Piace, Holloway, 

'1íTESSRS. The Camden 
IVI. Electrical Co. have sub- 

mitted to us for test 
samples of their Mansbridgo fixed 
condensers. 

Manufacturers' Claims 
It is claimed that these con- 

densers, which are taken at random 
out of stock, have been tested up 
to 500 volts and are guaranteed to 
be within 5 per cent. of their rated 
capacity. 

Description of Component 
These condensers are of the usual 

rather large size, and have a metal 
case provided with two holes for 
base-bokrd mounting, being sealed 
at the top with a black insulating 

Edwards & Co. e -. 

brass brush slides is specially pre- 
pared to have a high resistance. 

Laboratory Tests 
On test this grid-leak was found 

to have a resistance variation be-. 
tween 10,000 ohms and megohm', 
while the form of construction is 
such that the reading on the dial 
wifi be approximately proportional 
to Its resistance. When tried in a 
set, it was found to give a satis- 
factorily silent control. 

This component, which is of the 
one-hole fixing type, is well con 
structed and nicely finished and 
can be reccnimended. 
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J 

Askyour Dealerfor Leaflet Wa401 
RATIO 3.5 to i 

FERRANTI Ltd. 2 / 
NETT. FOR USE 1W BOTH 

-- 
Teil the Advertiser you saw it in "MODERN WIRELEss." 997 

I. 

INTERVALVE. 
TRANSFORM ERS 

TYPE AF3 
HAVE THE FOLLOWING IMPEDANCES 

At 100 Periods 50,000 OHMS 
At 500 Periods 410,000 OHMS 

NO BETTER TRANSFORMER 
IS AVAILABLE AT ANY PRiCE 

- - -. -. - - - 

L1 

- 

4-e-- 

(i 
- 

ABOUT L0F. TRANSFORMER. IMPEDANÇE 

(a) Amplification with any valve an4 transformer depends greatly on the 
transformer impedance 

; 
the higher th transformer impedance the better 

the reproduction, particularly of the lower notes. 
HENCE IT IS UNNECESSARY TO VARY THE IMPEDANCE OF 
THE TRANSFORMER TO MATCH THAT OF THE VALVE USED; 
ON THE CONTRARY, THE HIGHEST POSSIBLE TRANSFORMER 
LMPEDANCE SHOULD BE USED AT EVERY STAGE. 

(b) IMPEDANCE DEPENDS ON FREQUENCY, AND TO STATE TRANS- 
FORMER IMPEDANCE WITHOUT STATING THE FREQUENCY 
AT WHICI-L IT IS MEASURED CONVEYS NOTHING. 

- A good transformer has a high impedance even at low frequencies to repro- 
duce low iiotcs satisfactorily. A transformer may have a high impedance 
at a comparatively high frequency, say 500, and yet be a bad transformer 
because the whole range of male and female speaking voices, as well as most 
of the fundamental musical flotes, are at frequencies below 500. 

Mayigz6. MODERN WIRELESS 

I - - -- 
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 Don!t forget to use 

IT1E 
BRITISH MADE REGD. 

j . COLOURED CONNECTING WIRi 

Red, Yellow, 
Blue and Black' 

The POWER EQUIPMENT CO., Ltd., 
Kingsbury Works, The Hyde, Hendon, N.W.9. 
Telephone: Colindale 61g6 & 7. Telegrams: Powqnip, Hyde, London 

"YOU'LL CONVERT 
ç YOUR 

RIGÍD 
j 

t: HOLDERS 
; Ow I. 

HUNT'S 

I JUST "WOBBLERS" 
I (Fig. 97.) J 

IL,UU piCE 1/6 
THEM IN. black and z red) Full Size Illustration. 

' 

MODERN WIRELESS 

'going to make a s«t? 

May, 1926 

-, 

Why the Best' is 
the' Chèapést 

When results are disappointing, 
- change that cheap" transformer 

- for a "Powquip" Orchestral. For 
the best is' the cheapeat in the long 

r run-and undoubtedly the "Orches- 
trat " ja the finest transformer that 
money can buy. lt reprodúcs music, 
song, and speech without the slight- 
est suspicion of distortion, and the 

' quality of the workmanship is without 
equal. The Orchestra! ' is remark- 
able for its flat amplification curve 
characteristic, over normal fre- 
quencies. Voltage amplification at 
250 cycles 29. 2,000 cycles = 29 

-- ORCHESTRAL 
'-'.' TRANSFORMERS 

The case is stamped out of high grade 
electiolitic copper and is polished, butted 

* and lacquered, giving an attractive 
appearancetoanextremiy 

Price 31/6 efficient instrument. 
Send a postcard for curve and boo*tIel 

giving full particulars. 

Tell the Advertiser you. Saw it in "MODERN. WIRELESS." 

/ 

________ _________________________ j 

 lo foot [2 foot j 

COILS LENGTHS 
j - 

Be sure io Four assorted 

see the colours in 
¡ LEW seal an envelope j 

Per 1/2 Coil Per 1/- Pj 
Obtainal,le from all dea1er 
Write for interesting descriptive leaflet. 

THE LONDON ELECTRIC WIRE 
CO. AND SMITHS LTD. 

(Malsers of EleclriO Wire for 050? 40 years.) 

Playhouse Yard, Golden Lane, London, F.C. 1. 

This mark guarantees quality. 

Fig. 976. Gogo DUAL" Wara.' 
- _' PURPOSE. 

DOLE-1NDtD. PRICE Sf9 each. 
-l# THE FOOL-PROOF HOWÉR. 

FOR BASE OR PANEL FITTING OR 
IN ANY OTHER POSITiON. 

The smallest and neatest corn- 
.. ._. bined holder on the market. 

No because the - joints soldering 
tag is the sanie piece of wire as - -- L,--' . the spring. Show cards asid 
playcards free. 

¿ l-- ?') 

Full Size 
Foil S're Illustrattots. lUca- 

Fig. 974. Gode WOBBLY" Word. tratlous. 
PRICE 2/3 eacb.. THE IDEAL 

EXPERIMENTER'S 1-IOLDER. 
i - 

TOO SIMPLE TO IMPROVE. 

For tise genuine experimenter who 
have holder without capacity must a 

Hoot's and perfectly sprung, 
WOBBLY "is ideal. Itisimpossuble 

f to have fewer parts, or to better in- 
sulate, separate or spring them. 
Separately sprung legs are ar more 

. h 
PATENT 

es) - effective than a dosed-in solid spring 
a top. 

- 

Made under patenhs 242057/24, pro. pats. iuuiujz. ans qafo, ny 

A. H. HUNT Ltd. Dept. 5), Croydon. Surrey. 
/ 
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Receiver ...... 
By iInSe, K. Si,opaoe. 

1/6 1/9 1 Fsr 2-Valve Set ...... 1/ 
2 For 3 -Volve Set ...... 1/ - The "Ormond " DUAL -RHEOSTAT Ì q 

9 lioso to Build an F.fficient Single 
Valve Set .. .. 1/6 119 S For 4-Valve 

j The "Ormond" POTENTIOMETER j /6 each 
By !1vO,'rt K. Si,npe'n. 

10 TLo Twin-Valve Loud-Sreaker 
Receiver ...... . j 

2/6 2/9 A/lIbe above can be obtained from 
i 

(Both these are of similar design to the No. 5 Filament kheosiat) I 

]9yJoonPoU-Tagoori.FJoat.P.. Wireless - dealers, boo.bsellers, All these three new products are suppiied complete / AM IKE. 
11 An AdestaUe Cryitsl Set .. 1/6 :,o booltslalls, or duceS from Dept. S., 

Rodso Press, Ltd. with knob-pointer and dial. From all Dealers.. 
Sly Percy W. Maccu. MIR_L 

- ORMOND ENGINEERING Co., Ltd. I 

]R A. ]IJIJ P ItESS L 1 D. 
j 

. 

Pentonville Road, King's Cross, London, N.1. 
, Fsc'ory: 'Vhiskin Street, Clerkenwell, E.C.1. -- 

- I3USR HOUSE, STRAND, LONDON_.C.2. Telephone : Clerkensoell y, and 6. Grams: Ormendengi, Kincross. 

Tell thè Adve;'tiér you saw ' in" OEN WiELÉS.' 
- gg 

Ç liadio Press Envelopes 
Simplify Successful Set-Building 

'°'t RCthO Press Panel Cards 
,. i lOon to BoUdin P5100 R.- Pool 

velvet ........ 1/6 L'9 No. . Fri... Fece. 
By Joho &oU-Tuvl, FJeet.P., i Hon to Make the Wi Receiver.. II- 1/3 
A.MJ.E.E Byilsr0rei K. 8to.poo,,. 

£ Row to Build the ' P*mUy "4. 
Valve Receiver 2/6 2/9 

By w.,,.,.ps. Radio Press Panel Transfers 
How to Build the "SliaflI011y" 

3-Volve Set ...... 2/6 2/9 
BYG 

p,.- 

'hil -Concert Large Packet of 80 Labels .. Gd. 

de Love Receiver .... 216 2!9 
"Mcd'n Wireless" Coil Table 

G 2/6 2/2 
By Joke, Feaor-i'ooeyoed, Fiori P., Fret 

AMINE. Prier. Free. 
6 How to. Build iSo ABC Wave For Aerial, Avede oud Reset,oa 

Tray ........ 1/6 1/9 Cods ........ Gd. Bd, 

lip (i, P. N,'eedsi', BEe. 
7 Pow io Build a 2-Valve Av,- 

phurer do Luxe ...... 1/4 3/9 Simplex Wiring Charts 
By IJor&ree N. Eivprro. F t 

B Bow to Moho a 1-Volve Reliez Pros pere, 

No.5. 
F I, L A M E N T 

-, r RHEOSTAT 
-. Price 

T:-n:. 2/- 
: -fl-- -' 

rIiI -. '..__,. Supplied in 
;:' " ' 'r-.'- either 6-15 

or 30 Ohms 
L . (as illustrated) 

,.0 I. .. 

I 

the accumulator. 
A Particular Feature 

A feature of the construction of 
this battery is the allowance for 
any single plate to be renewed, and 
we understand that the makers 
provide as well a further scheme 
under which, should any of the 
plates become damaged within a 

Messrs. Brandes Ltd. can 
bé thoroughly recom- 

mended. 

L.F. Transformer 
WE have received one of 

their 5 to i ratio L.F. 
transformers from Messrs. 

Brandes Ltd., for test apd report. 

r 

recommended. 

Silverex Crystal '- 

MESSRS. Sylvex, Limited, 
have submitted to us for 
test and report one of theW 

Silverex crystals. This is packed 
in cotton wool in a small card- 

LRe1e Rheostatsj 
These reasonably priced new 
ORMOND products are guaran 
teed to give entire satisfaction. 

-i 

was alteo with ado a,nU cnarge(i 
at the maker's rating until gassing 
occurred freely. It was short cir- 
cuited several times and then put 
on a load. The load test was 
carñed out at 3 amps for about 
6 hours, the current then being 
raised to 6 amps. In completely 
running down the accumulator a 
total capacity of 90 ampere-hours 
was obtained as against the 50 
ampere-hour rating. 

After this treatment the plates 
were taken out for examination, 
and although it was found that the 
paste had loosened a little on some 
of the negative plates, the positive 
plates were in perfect condition. 
In view of the severe test applied, 
this undoubtedly speaks well for The L. F. transform er of 

with the actual connections to be 
employed instead of the more usual 
marking of inner and outer of the 
primary and secondary. 

When placed on our standard 
transfôrmer test panel ítvas found - 
to give a degree of amplification 
somewhat above the average for 
the first stage, the quality of 
reproduction being very god. In 
the second stage the amplification 
obtained was equal to that given 
by the standard transformer, which 
is actually of higher step-up ratio 
than the transformer under test. 
The quality of the second stage 
was also very good. The insulation 
resistance between the primary and 
secondary was found to be infinity, 
and this transformer can be wp.1l 

1' 

Ma, 1926 
- 

- MODERN WIRELESS 
z 

2 L.T. - Acciimilafor 
WE have received frQm the 

Tungstone Accumulator 
Cò., Ltd., one of their 

T2-volt 50 ampere-hour (actual) 
accumulators.The accumulator 

short period, a free replacement 
will be made. This accumulator 
marks a distinct step forward, 
being exceedingly robust in con- 
struction and can he thoroughly 
recommended to stand up to heavy 
work. 

This transformer, which is of the 
shrouded type, is about 2+ ins, by 
ijin., and just over 3ins. high. 
Four terminals are provided, to 
gether with soldering tags for mak- 
ing the necessary connections, 
while the terminals are marked 
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i000 Tell lije Advertiser you saw it in "MODERN WIRELESS." 

I s 

s:.__ ____ ____ 

"TURRET" Columbian Pine Mas NZÍ"S 
8 3Ou.Trn,.t ¡sflr. £1 19 6 

- a it. Turret Tio 2 4 II 

4Ut. Purru Thrtt I 

5i. 1,jocopjc £0 4 0 Phoo, 
45 ft. Teleoeopfo 4 10 0 

6 (9 6 2650. 2 19.9 48.16. 
- 

SIMPSON & BLYTHE, 8-9, Sherwood St. Picaddiv. W 

0 

MODERN WIRELESS 

- 

4-'.> '16 
jÇ 

t, 
'0 

74 
Us, 

4 

(h 
1 .'v/" 

. 
:' - 

\' -.... 
. .- 

. 

-- 

I 

/' 

-L' ¡2 . 

. 
SQUARE LAW 

,,;APtf1 SLOW MOTION 
HE " Cosmos. " Condenser 

il 
is a slow motion condenser 

back íç4 
'- 

with absolutely no 
lash, ... ,; / P'°° 

either when new or after 
rise. This desirable íeatire is 
ccomplished by the use of a 'fj spring belt held in tension, which 

permits coarse tuning with the 
large knob, and a so's slow 
motion with the small knob. 
Cone bearings allow for adjustment 
and the slow motion bracket can be 

.,, 
mounted for remote control as shown 
'in the lower illustraUon, 
The Condenser for fine tuning. 

' 
- METRO-VIOK SUPPLIES LTD. 

ADJUSTABLE 
CONE BEARINGS 

(ProPrietors-MetroPoUtan Vickers 
Elec. Co. Ltd.), 

- 145, Charing Cro8s Road, 
L.uri Jun. w ,I,4. 

r Prices: 

. '--' -. 
Slow f00025 mfd, 14/9 

- 
5/SS S-.-.- ) SiOLion'l,0005 , s516 I Orth- 'I J00025 ,, 12/- 

nary 10005 ., M- r39 

-F 
I 

May, 19 

' 
S S 

S 
S. 

. I S 

flse f 6 ohms, whilst a con- 
_4lntiaUon of this is of 30 ohms 

S 5 resistance. The resistance ele- 
S nient Is wound on a hard ñbre 

S 

- . 
5 .i i_ strip under great tension. One 
, o , 

I 

- 

hole fixing is provided and the 
terminals are placed jo con- 
venient positions. The contact 

- arm bas a smooth, silky action, 
S 

- and all metal parts are nickel- 
plated, 

T , I WO 111 Une. 
The new Dual Rheostat - a 

3/9 PEERLESS 3/9 
DUALRHEOSTAT 

"Peerless" product in every 
way. Special.y deSigned to 

or dull emitters. It has two 

. Ask your Dealer send direc, 
_______ S 

THE BEDFORD ELECTRICAL 
& RADIO ÇO., LTD., 

windings - one offering a resist- 22, Camptell Road Bedfort. 

The march of THE PELICAN 
S 

UNIVERNIER 
The Pelican Univ,rnier is steadily movingon to more 

..*t r panels beiâuse it does give absolute vernier control. 

r'4;. S 

Simply take off the dials of your 

*t . S 

variable condensers and put on. the 

!'e 
'Pelican," Price 6/- - : 

,,,, ( \ . 
Guaranteed iliroughoi. 

,. CAHILL & COMPANY, LTD., 
'i',i Jj)j"* 64, Newman St., Londoii, W.I. 

7/o - 4 I 

(-tA!/L& 
Par's 4,1. 

¶ 

4a4ra,deL «qid 
of RADIO MEASURING INSTRUMENTS 

S 

Send r FREE Copy to-day. 
'S TPAPIAELECTRICALtO 

S 4.)1I 1UVI INSTRUMENT 
Dept.M .W.,95, Queen Victoria St., London, E.0 .4 
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CARRINGTON MANUFACTURING CO., LTD. Ip I 

18/20, Normans Buildings, Mitchell St., Central St., E.C.1 I s 

Tell the A ¿Ivertiser you saw it in " MoDN'WJ1LÈSS." rooz 

- - 

I 

H 
CABINETS Aoa CABINETS 
for your set Il 

I 
j I. for the circuits 

Described in "MODERN WIRELESS" "WIRELESS WEEI.'." 
WIRELESS CONSTRUCTUSI," "WIRELESS," etc., etc. 

WRITE NOW FOR ILLUSTRATED LIST 
NAME .................... Write 

t'i 

ADDRESS............ ....__._____ Block 
Letter, 

r lease. 

THERE IS A CAMCO CABINET FOR EVERY CIRCUIT 
AND PANEL SUPPLIED TO FIT THE CABINET 

Telephone; Clerkenwell 6903. 

- . 

REMLER TWIN ROTOR 
CONDENSERS 

ORIGINAL IN DESIGN. 
EFFLCIEN'I' IN oPERATIoN: i 
FULL 3600 DIAL. ¡ 
HIGHhST RATIO OF MAXIMUM 
TO MINIMUM KNOWN. 
Silver lithographed dial and. icco 
logging charts are included WILlI 

each Remler Twin Rotor Cordenser, 
No. Oji. 0005. List price 31/9 ea. 

"A BURIED BILLION" 
W,jte ¿mmcd atety for y.,ur copy of the second editin of our 
ca ologuc of High-Class American Rodio Apparatus and 
t ircuit Supplement. ¡t s th most toleres ing and instrrct;Qe 
list yet publiolftd. Sed Sd. in stamps to cocer Cost of poslae. 

ROTHERMEL RADIO CORPORATION 
of GT. BRITAIN LTD. 

24-26, Maddox Street, Regent Street, London, W.!. 
Phone: SI_yAsir 578 579, 'Grams: Rochermel, Wesdo, London. - 

F 

following valves being used for low- - The " Bico' Multi-valve 
frequency amplificatiort. - Switch submitted by Messrs; 

Description of Component 
- : 

The Burner Insulator Co. 
The switch submittcd to us was 

suitable for use with a detector and -. &d with a substantial kitob and 
two stages of low-frequency ampli- a brass pointer, together with a 
£cation. - scale for fixing o the panel to 

-now.try choke ampl;fication 
Givenagoodcircuit withsuitablevaivesyou candemonstrate for yourself 
that choke amplification is decidedly superior to transformer coupling. 
ThisSuccess product embodiesthe - 
essential features indicative of a 
good choke. Lt is wound with 
ample turns of large gauge wire 

.upon an effective iron core. 
With the Success Super Choke we 
1aim that you can secure con- 

sistent amplification over audio 5 frequencies-in fact, the power 
of reproduction and its remark- 
able mellow tone will be 
a revelation and imme- 
diately couvert you to .r.a 
choke ampliScation. 

BEARD & FITCH LTD. 
- 4. AYLESBURY ShEET, 

LONDON, 5.01. 
o i Desa Steet. 

FkroIlcy. Mnobeeter. SUCCESS SUPER LZI3KE, Price 18/6 

E have received a fine ad- 
justment two-coil holder 
from Messrs. The Londoi 

Electric Stores for test artd report. 
This consists of a two-coil holder 

constructed of black insulating 
material u which the coarse ail- 
justment is secured with the usual 

SILVER MARSHALL & REMLER 
COMPONENTS 

FORTHE S 

"M.W." PORTABLE SUPER-HETERODYNE 
RECEIVER. 

As desc,-ibed in this issue. 

S.M TRANSFORMERS 
' The World's fii.et intermediate 

S / \J) frequency transformers. 
J 

Supplied in kits consisting of 

2 type 210 and I type 211 with 
matchs d filter corden5er. 

List price £6 5 3. 

crystalline structure, showing 
numerois small reflecting surfaces. 

When testcd in a receiving set, 
a large number of spots wer 
found with a very satisfactory 
degree of sensitivity. The size of 
the crystal supplied was furthr 
found to be suitable for mounting 
con'eiiiertly in most crystal cups. 

A-Multi:switch 

' ,/[ESSRS. The Burner Tn 

IVI sulator Co. have for- 
warded to us for test 

and report one of their "Bico" 
Múlti-Valve Switches. 

These switches are made in 
three types. They are intended 
for controlling the switching of tli 
valves in multi-valve rccciv r 
and can be obtained for controlUng, 
two, three or four valves wh r' 
the first of these is a detector, the 

passes through a mtal bush, and 
these contacts are oprat' d by a 
small piece of brass mountd .on 
th? spindle, whilst otin..r sc.ts rre 
causd to make und break, as the 
case may be, by a rheostat action 
on th spindle. The switch is jr- 

,. 

'4. 

s e 

- I. 

U S L 

On'test th insulation resistance 
of the switch 'as found to be 
iuLnity, and the resistance across 
the contact points negligible. This 
switch presents an easy and coi'- 
venicnt methed of regulathg the 
number of valves in a set. It 
enable one, two or three valves of 
the receiver to be used at will, 
while a valuable feature is that the 
voltage apphicd to the detector 
valve r(mains the same, whatever 

- the number of valves in use. A 
leaflet is enclosed with the switch 
giving a list of connections to the 
various contacts of the switch, 
which are numbercd to corrçspònil 

:ith the numbers on the list. T1'.c 
switch, however, can be put to a 
nurnbcr of other -uses and can l'e 
thoroughly recommended. 

TivoxCoil Holder 

Mav,1926 MODERN WiRELESS 
board box, and is provided with a The complqte swic1i is rn'ut d indcate the auinb.r of valvcr in 
spectal catswhisker. It is bhie- oii'asmahl piece ofbonite. Tb. use.' - 

- grey in colour, ard of medium flue spud1e which, actuates t1 contact z Lnboratory Tests - 
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I Finston Manufacturing Company, Ltd., 
I 

R A D I O P R JE S S, L T D 
45, Horseferry Roid, London, S.W.1. 

j 

BUSH HOUSE, SRAÑb, LONDON, W.C.2. 

iooz Teli the AdverlÍse" unu caw í in. "MODERN WIRELESS.' 

Components are reliable and reasonable in price. 

"FINSTON" LOLOSS COILS.. 
- "FINSTON" F1LAMENT Ri.SISTANCES. 

"FINSTON" VARIABLE CONDENSERS 
"FINSTON" FIXED CONDENSERS 

Obtainable from all dealers. 

O The Cooetcoctiou of Wireleu. 
Reo ut Apps,stus .. 1/6 

By p. n. Tye. 
6 The Coostroctiou of Crystal 

Roceicer ...... 1/6 
By 41oo L. M. »bert... 

7 Row to Moke s "Colt" Wire. 
Ice. Receiver ...... 2/0 

By B. Rrdpeth. 
S Pictorial Wireless Circuit. 1/6 

By Ocoold J. Rookie. 
V Viicoleso Voices Simply Euplaloed 2/6 

By Joies .9eoU.To0ys,t, Floh .1'., 
AMIBE. 

10 Practical Wireless Volve Circmls 2/8 
By Ichs SCoU.To8ic,rt. FleA P., 

AMiBE. 
12 Rodio Volves sud How to Use 

Them ........ 2/6 
ByJohu Brou. Tsggert,FJeoLP., 

AMIBE. 

18 Thuiug Codo sod How to Wiod 
1/8 Thom ........ 1/6 1/8 

By (J. P. KrodU, »So. 
21 Pio Simple Seto 1/8 1/8 

1/8 By Stockt, O. RoUse, MIRE. 
22 SwItches io Wireless Circuit. .. 1/8 1/8 

By O.rold J. Rookie. 
2/8 Wirrtees Folte sod How to Feud 

Them ........ 1/6 1/8 
1./S By R. W. HoPeos, .11.4. 

Rodio Engioeezthg .... 15! 18/9 
By J. li. 10.25er. ».Rc. (flaco.), 

A.0.B.1.. ».1.00. 

28 Modero Radio Communicotion .. 5/- 6/6 
By J. H. Rjiorr, BBc. (boo.). - 

4.0.01.. »2.0. 
Elemeoloxy Text Book ou Wire - 

2/8 lesS Voenom Thites .... IO - 10,6 
By Joel,, BcoU.Toejgsoei, F.Ieot.P. 

AMIBE. 

All the above can, be obtained from Wireless de.lers. 
book-sellers. bookstalls. or direct from Dept. S. 

''''UJI IUIIiflh11THflhIIU)l 
111 

1L--. H 

L 
. ;', HIGH EFFICIENCY 

f 
¡; / 

. ,f7' '/J LOW-LOSS VARIO- 
4 COUPLERS 

eFi'. '. -:)á;,, ; 
3 CIRCUIT 12/6 

. 

' .4' .. 

230-600 METRES 

SEND FOR NEW C4TALOGUE 

. 

oICOMPONENTSOFADVANCEDDESIGN 
,4f4 )1 The FORMO COMPANY, 

- Crown Works, Crickiewood. t.W.e. 

I! ilII1!1lJItIiJILHfiut41, ,*rdt1IiUliIJI1!liIiIiIllIllillllll 

Radio Press. Books are Reliable! 
Poet . ,._ PoeO 

Wo tek.. Free, 1V... Fric, Free 
i Wieeles, Foe All 8d. 114. 13 500 Wird..,.. Quentios, Anow',ted 26 8 

By JoSe &o0-l'oygoel, FJ,..Í.I'., JOy G. P. Kee.do0 BOo., nod E. 
4.M.I.E.R. Red p0th. 

2 Bmplilied W,releo, 1/- 1/8 14 2 Tented W1oIrss Seto .. 2/6 2/6 ByJoh.8c.i4.T,ajgoetFJo,I.P., By Percy W. linceo. MIRE, 

O How IO Make Yo,, O.Vn Booed- 15 Moe. Practical Valve Ciccuiti .. 3/6 
By Jo',.. ScnU-ZScqgort,F.I,oc.P., 

3/10 
coot Receiver ...... 

ByJsJeo,OroB.Togqort, FJnO.P.. 
1,6 1)8 

16 Home Built W,releo, Compoonot.. 88 2/8 
4 How to Erect Your Wool,.., 17 Wiretensßeij for Home Co.,- 

2/0 2/8 
By 2. MitieZ?. 4:MJ.kE. lip E. Rrdpath. 

Subscription Rates 7/6 per annum (10/- abroad) 

manufacturers, since there is a potential 
market overseas for all British Wireless - 

goods. - 

A vailable lo the Trade only, All subscriptions 
should be accompanied by Trade card or business 
letter hiading, and should be sent to: The Sales 
Manager, Radio Press,Ltd.,Bush House,Sland, 
London, W.C.z. 

THE WIRELESS DEALER 
BUSH HOUSE, STRAND, LONDON, W.C.2 

s 

MODERN WIRELESS - May, igzô 

,S 

I'I 

eWireJ?ea1er. 
l4'Id bV JoSw &,,U-CTogo,& Pfr,IPAMJEE 

t qSI 

1N - 

z 

THE DIMTC COIL. 

The Indúsfry'è 
Direó tory 
for 7/6 per annum 

At this time of the year Sales are con- 
siderably assisted by export orders. 

By virtue of the foreignadvertising cam-S 
pain which is being conducted THE 
WIRELESS DEALER is iarticular1y 
fitted to carry your export news. 

The May Number of this Trade Journal 
will be a special export number and will 
be of particular interest and value to all 
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!. 

REP IRS 
Headphones, Loud Speakers and Tians- 
formera rewound and reconditioned 

EQUAL TO NEW! 
Iand returned same day on c.o.d. system. a A customer writes "-thanks to the ex- 

cellent rnsnner in which it was recosditioned 
Itite resol/a achieved liare been astounding." 

VARLEY 
. ,, 

gMoat - 

"' g 
h 'i/1TLEY 

Col 

"Uil ------- 

PAY ASYOU LISTEN 
Loud Speaker Sets of Fine Quality 

- Are suppoed on terms 4/. to 10/- i to suit all pockets 
A Posi card brings psrticulars. WEEKLY 

ACCESSORY ROUSE, 
RADÍAX, LID,, -iO, Palmer Piace, L.ondos,, NT. 

holder, this moves nearer to or 
fürther from the other coil socket. 
A very fine adjustment is ob- 
tainable by this means, the ten-fl 
sioning spring being strong enough 
to ensure poistive control. This 
component is well finished and 
robust, while standard makes of 
plug-in coils were found to be a good 
fit. The insulation resistance be- 
tween plug and socket was found 
to be infinity. 

Nçutrodyne Condenser 

WE have received a sample of 
their baseboard mounting 
Neutrodyne Condenser 

from Messrs. A. F. Bulgin & Co. 
or test and report. 

A circular ebonite base i ins. in 
- diameter carries a small cylinder of 
insulating material, from the top of 
which projects a slotted screwed 
metal rod. This may be adjusted 
by means of a special insulated 

This week-end * 

build your own * 

loud speaker! 
Firsçpf all go to your )") 
dealer and satisfy your- . 

self that the "Lissenola," 
, 

fA 

costing only 13/6, really 
)) - is fully equal in power 

and tolle to any loud) 
speaker on the market. 
Ask your Dealer t put 
on the best loud speaker -. 
he has in stock-then 
use the same horn on 
the "Lissenola" an1 see - . .' I 'J if you can notice any: 
difference. I 

When you get the "Lissenola" 
home you can build a 1,ern ' 

yourself for a few pence, pro- 
viding you with a powerful 
instrument which will compare 
with-any expensive Lo'd 
speaker: you have ever heard.- 

May,1926 

YO(CANTAKEIT 
FR 0M ME! 

That the Summer 
' .$ \'f l E.ition of Electra- 

dix Radios Cata- 
- - . 'logue Contains t! e 

finest Bargains- ' ever oEered. 600 

s ...- unique gadgets. 
Send 4d. Stamps. 

ELECTRADIX 
FADKS. - 

- 5 TTPPF 1'flA.E 1'.. E.OE4 

- -s . 

MODEEN W;RELESs 
loving coil-holder, fine adjustment - - '-- - 

eing obtained with what is gener- - - Ç 

Uy the fixed socket. The moving 
ocket is directly controlled by a F 

trge knob on the end of a spindle, I''' jfl ¡.' 
-: -. 

iiiile the other socket carries on its g 
i iii 

ide a wedge-shaped piece of in- _. i HI 

ulating material. This is kept 1 II 

n contant with a metal sphere by 
. I 

neans of a spring- attached, to the . / 
ower edge of the coil holder. f . 'i" ' 

'I 

Ehe sphere is tapped, a screwed . 4 
piiìdle t-eing passed through it. g / 

As this spindle is rotated, the .. 
i 

phere moves up or down thi rod, III 

nd thus, according to its position ' . 

n the wedge attached to the coil- I - - 
- - - 

1003 

- 

RADIAX 
; IOROIDAL COILS 

Ultra low-loss, .Seleclive. - 

Fieldless, does net pck 
up isiterferiflg sigslls. 
Consist of two Toroicjal ' 

,Coils,aninnerandouter. i; 

Can be used as primary fil! 

and tuncd secondary for 
j. 

1/ b, 
Aerial of HF. vahe rg 
coupling, also as Aerial - 

1 Ji 
or tuned ancrie with 
reaction. 
Doable Coil, complete o,. chow,, 1216 
Complete with holder on base 13/9 

Postage and parSing od. - - 

RADIAX, Ltd. 
40, Accessory House, Palmer Place, Hcllowtey, Fil - 

Parr's As. 

.'lLiTThJR* CG s1t - 

-: t-- 
. 

- 
Small Parts to the Trade. 

ti,AP Cé246.Gt.L'sterSt ,Burminham 

handle supplied by the maker, and 
may be locked in position with the 
aid of a knurled nut. Two soldering 
tags allow connections to be made 
to the component, which is very 
neat and compact. 

On test the maximum value of 
this condenser was found to be z.6 
micro-microfarads, while its mini- 
mum was somewhat less than 03' 
micro-microfarad, both very low 
values. Its insulation resistance 
was found to be infinity. 

This is a useful component which 
might prove satisfactory in a neutro- 
dyned H.F. amplifier, where valves 

- having very low internal capacity, 
such as .06 amp. type, are used. 

Correction. 

In the April issue of MODERN 
WIRELESS, a test report 
appeared of a repaired valve 
sent in by Messrs. "Radion: 
Valves Co., Ltd." This should 
have read "Radio Valves, Ltd." 

a 

Or, if you prefer a tone; 
principle diaphragm-very 
simply made-you should gee 
a Lissen Reed as well (l/-t) 
If you have never heard a 
"Lissenola" there's a surprise 
in store for you. 

Before buyitg ask your 
dealer to demonstrate tite 

LISSENOLA - 
LISSEN LIMITED, 
20-24, Friars Lane, 

Richmond. Surrey. 

s. - 

- 
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.1 M, 

.3 

II, 

h; 

S.S.7 

Voltage - 3.7 volts. 

Consumption .x amps. 

E1ti touir irt 

"All fresh-all fresh-lovely flovrs- 
all fresh." 

So she sells them, confident that 
they will give real pleasure to every- 

- one who buys them. 
SIX-SIXTY VALVES 

will give you real pleasure because 
they ensure perfect radio reception 
and are specially designed to suit 
your individual requirements. Take,. 
for instance, Power Valves. The 
S.S.7 is a wonderful D. E. Power 
Amplifier, voltage 3.7, consuming 
only .1 amps filament current. Here 
you have a real Power Valve thât 
can be satisfactorily operated either 
from dry cells or a 4-volt accumula- 
tor, a valve which will ef3ect a real 
economy for you. The time and 
money previously incurred in accu- 
mulator recharging will be cut down 
to an almost negligible quantity, and 
this economy is not effected at the 
expense 0f good reproduction. 
The S.S.7 is absolutely non-micro- 
phonic, and combines a wonderful 
purity of tone with unequalled 
volume There is no valve that can 
boast of a longer life, because there 
is no valve that operates at a lower 

ably be eliminated by the use of the B.T.H. 
Transformer. its chief characteristics are: 
HiGH AND CONSTANT AMPLIFICATIDN 

over a wide range of fr que 'cies (see curve below). 

PERFECT REPRODUCTION, free from distor ion, 
with msximunl volume and absolute purity of tone. 

TOTALLY ENCLOSED and thus protected from 
moisture, dirt, and mech nical damige. 

UNiFORM RESULTS enured by the use of a single 
spoul ot mo .ilded - composition to contain all windi ngs. 
Separate spacers not employed. 

NEGLIGIBLE LOSSES-the result of careful design 
und workmar ship. 

LARGE CORE perfectly jonted, eliminates slIay fields 
and renders screening unnecessary. 

Made in 2 rßtios 
4:1 and 2:1 'i 

25f- 
J 

I J I -I I I IL. 
1F. TRAHSFORMRS - - 

A)4PIJFICA11ONC1JRYES j' 
WITH BÀ.VALVES -- 

.1 

MODERN WIRELESS 
* G7idures to 7?..enem ber 

May, 1926 

s 

/ r: over a wide 
range of frequendes 

IF your loud speaker does not give uniformly 
good reproductiot of all notes, tones, 
instruments and voices, the trouble can prob. 

The Electron Co., Ltd., Trtuph House, 189. Regent Street, Loudon, W.!. - 

¡Q4 Tell the Advertiser you saw it Ifl "MODERN WIRELESS." 

PRICE 22/6 temperature. 

For PERFECTION OF QUALITY 
jnsjsr on SIX-SIXTY VALVES. 

Leaflet S.S. 17 

gives juil panico- 
lars. Your Dealer . - 

will be pleased to . L IX TY 
- Valves for you f ... 

he is out of stock. ; 

I -------------------- - 

,.-. 
SIX-SIXTY VAL E 

Bétter by. Six times :'St 

5520 

TJ%e B.T.H. 

L.F Transformer 
Insist on 8TH-the Best olA?! 

The BrtLih rhomsort FiousLon Co..Ltd.. 
Crown House. Aldwych.Londors W.C... 
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An Analogy - 

This may em to be a rash, 
off -hand statement, but a moment's 
consideratiox will show that it is 
not. For instance, you cari listen 
to a full orchestra with your wire- 
less set and (providing you have 
good transformers and your loud- 

VV V, 

per second, and that is why we 
carniot hear them directly. 

No Interference 
If however, teIevisin is perfected 

(as it a:most surely will be during 
the next two years, or perhaps 
sooner) it will be' possible to 
impress the television inpulses 

1Q05 

to-day, will be broadcast by "re- 
mote control "for television as well. 

Nearer than we Realise 
Wireless television, it must be r- 

said, is nearer at hand than most of 
us realise. The inventors of the' 
entire worid are racing frantically 
for the goal, because they realise 

in the refinement of its various 
parts; and it will prove exactly st) 
with wireless. 

So, when I speak of tèlevision, 
I do not predict a novel type of 
radio set, but rather the creation of 
a device which cari be attached to 
the existing receiver. It will be 
similar, m its relatiori to the present 
wireless set, to the loud-speaker, 
which can be connected regardless 
of whether the receiver is of the 
vintage of 1923, or the latest 1926 
model. 

per second. That is the reason 
why the so-called radio " carrier" 
is inaudible. To the non-technical 
reader it may be explained that 
the " carrier" is the fundarnent4 
wave emitted by the transmitting 
station, which is in space at all 
times when the station is trans- 
mitting. When no one is speaking 
or singing at the broadcasting 
station studio, you hear nothing 
but a faint rushing sound in your 
riving instrument. The vibra- 
tions of this carrier run into millions 

vision is finally brought about, it 
is quite probable that to-day's 
wireless sets will be adapted to 
this new purpose; and that it 
will be possible to connect a tele- 
vision attachment right to your 
present set and thereby see what 
is going on all over the country 
while you are enjoying the pro- 
gramme. Not only will it be 
possible to see the entertainers 
at the broadcasting station ta 
which you tune in, but everything 
that is broadcast for sound only, 

enabled to hear sounds by radio 
from all over the world. 

Receiver Development - 

Wireless receiving setshave been 
developed to such a high degree 
that we need not expect any re- 
volutionary improvements to be 
made in them for some years to 
come. The receiver is now at the 
stage of development such as the 
automobile reached ten years ago. 
The improvements made since then 
in the automobile have been only 

of television, it is quite logical 
that while a station is broadcasting 
a song, you will be able to see the 
face of the singer at th same time, 
through a transmission on the 
same wave to which you are tuned 
in, for the following simple reason. 

The Acoustical Frequencies 
The range of acoustical fre- 

quencies is really very narrow, and 
does not take in a wide band; the 
human ear responds to no vibra- 
lions above a frequency of 23,000 

This is an inadequate comparison, 
because th separation between 
the acoustical band or audio fre- 

quencies and the radio-frequency 
band is enormously wider than 
that between any two audible 
notes of music ; and it will, there. 
fore, be practically impossible for 
the "sight" waves and souxd 
waves to interfere with each other. 

A Television Attachment 
I have pointed this out to bring 

home the point that, when tele- 

TAM frequently asked the 
question: "What, in your 
opinion, will be the next 

great development in wireless 
and to this question I always 
answer that, in my opinion, the 
next and most logical step will be 
the establishment of " Television," 
or the power to see objects at 
any distance, through the same 
medium by which we are flow 

speaker will take' both the upper 
and lower ranges) you will find no 
trouble in distinguishing the notes 
of the bass drum from those of 
the piccolo, even though both 
are playing at the same time. In 
other words,you hear smultaneously 
a number of different instruments 
without their interfering with each 
other. 

Through the future application 

upon this sam " carrier " which 
brngs the so und impulses to your 
set. These television impulses, 
being of a frequency too high to 
b audible, will not interfere with 
your loud-speaker; and the tele- 
vision picture, for the sani reason, 
will not be mixed up with the 
speech, any more than a violin 
or a piano, both of which you can 
readily distinguish with your ear. 

F 
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Television and s 

the Future 

byHUGO GERNSBACK, 
FRS. 

A dscourse on develojiments 
in "seeing at á distance." 

Mr. John L. Baird with éome 
of his television apparatus. ii 
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A 3-VALVE DUPLEX RECEIVER 1 

By C P. ALUNSON. AM. IRE. . 

WAVES ON THEIR WAY 
The second of the Talk, to Bpginners 

By Pyacy W. HAONTS. M.LR.E.. Editor. a - 
SOME H.F. TRANSFORMER CIRCUITS 
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The 3-Valve Duplex Receiver described in the May issue 
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interference. You can therefore listen to 5XX while 
other members of the family are listening to the local 
station. 
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a A ONE DIAL REFLEX RECEIVER s 
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Every set descnhed in THE WIRELESS CONSTRUCTOR 

I i / functions Before the circuit layout etc are published 
I - ____________ the set has to undergo a searching test Constructor :_- . -, sets are proved efficient. 
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Ç., .> An Erroneous Idea 
At this point I desire also to 

correct an erroneous idea about 
television, which is much in vogue 
iaow. Many people think of it 
as "radio motion pictures" Of 
course there will be no motion 
picture equipment of any kind in 
the wireless television apparatus. 

is published 
on the 15th 
of the month 

Order your copy noth 

Gd. -Price 6d. 

1007 

i-Valve Reloiartz Receiver, described in this issue, 
comprises two coils, each of e9uai inductance, 
mittels are connected to four terminai pins, a fifth 
pin being connected to a tapping on one of the 
coil,, for use in neutralised circuits. Made to fit 
our standard s-pin base. is. Sd. each. Bases,. 
2i.eae. 

PETO-SCOTT CO. Ltd 
Bead 001cc, Mail Order and Showrooms 

77, City Road, LONDON. E.C.1 
Manches - LONDON - 62, High Holbor,,, W.C.l. 
WALVHAMgr0W-23s. Wood St. PLYMOUTH-4, Book 
e! o,glond Place. nlVERPOOL-4. Manchester Street. 

P.S. 5o18 

: 

L. 

Simple Apparatus 
We should not be surprised, also, 

when the linal apparatus is evolved, 
to note with what simple mstru- 
inents television can be accom- 
plished. It is my belief that th,e 
successful device will be simpler 
and of fewer parts than our radio 
receivers are to-day, and it is 
quite possible that within the next 
ten years less than I5 will purchase 
a complete television attachment 
which will perform well. 

Of course, for a long time to 
come, transmission will be only in 
black and white, giving an effect 
similar to that seen in motion 
pictures now, but colour trans- 
mission will come Lter. 

twO years, they are enarneQ to 
place television attachments on 
their receiving sets, it will result 
lit a situation of tremendous interest. 
But the individual application of 
television to every one's personal 
coñvenience will not be practicable 
for many more years. 

The 

Wireless 
Constructor 

The astatlo windings used In these coils and 
transformera are designed in such a manner that 
oniy a barely perceptible field is thrown out. Ja 
this ivay all parasitic oscillations, mainly due to 
stray coupling between Coils, hayo, beco greatly 
mizilmised, and if the asiatic coils are arranged 
correctly no coupling at ali will occur. Thus one 
of the greatest difficulties In HF. amplification has 
been removed. The size of tho wire, the spacing, 
the shape and the mechanical strength of tha 
Keystone Astatic Coils and Transformers make 
them pm-eminent In-their type. The asiatic 
winding are at present applied to our well-known 
Low Loss H.P. and Keystone Universal Trans- 
formers, the great advantage of using the nw 
types being that they aro üeld.less. 

Low Loss. Universal: 
Ranges t 250-500 10/6 ea. 3OO-Oo 1016ea, 

S 350-700 5-pin 500-t)0O 5.pifl 

3 boo-i zoo bases goo-I500 bases 
4 900-1800 2/ ea. 1200-2300 2/- ea. 

Keystone Universal Trans- 
former for HF. Coupling. 

This transformer, as used In Mr. . J. Marriott's- 

Light-sensitive Cells 
Back in xçx, and again in 

1918, I wrote a series of articles on 
television which were the first, 
I believe, published in the technical 
Press. At that time we had only 
the selenium cell as a "photo- 
electric" or light-sensitive sub- 
stance ; but it is sluggish and does 
not follow changes of light with 
sufficient rapidity. 

It has been superseded recently 
by some very excellent light- 
sensitive cells, which react to 
changes in less than one ten- 
thousandth of a second; and this 
improvement makes television an 
assurd possibility to-day. 

This need not be feared, however, 
because a pushbutton in the tele- 
phone mounting will insure that 
the person calling cannot see you 
unless you wish it. This is a very 
simple detail. 

In Time to Come 
As to wireless television between 

private parties, I must admit that 
this lies much further in the future, 
perhaps twenty-five years ,r more, 
for there are not enough wave- 
bands available to make it possible 
for thousands to talk to each 
other at the same time. On the 
other hand, two wireless amateurs 
can converse by wireless telephony 
even to-day;, and if, in the next 

The New 
Cöpëx Coil 
designed in Conjunction 
with Mr. J. H. Reyner, B.Sc., 

of "Wireless Weekly " 
Is for use In Aerial and H.P. circuits. Peing fully 
shielded and earthed there can be no inter-action 
between coils, neither can outside interference be 
picked up. CoasequenUy the Set is wonderfully 
stable, infinitely more selective and capable of 
superior tono with a completo absence of mush. 
All cofls are Interchangeable ou a standard six' 
pin base. Copper unit and base 15s., Plug-in low 
loss coils from 45. 6d. upwards according to 
wavelength. 

Try Keystone ASTATIC 
COILS in your Special Five. 

 or rad:o communication itself. 
: In America, Mr. C. Francis 

Jenkins has been ii1 the fore- 
ground in television experiments; 
and he has achieved success in 
making it possible to transmit 
and rcceive the outlines of moving 
objects by wireless at the present 
time. In this country, Mr. Joim L. 
Baird, who has been on the same 
track, has accomplished a great 
deal; in France Professor Edoua.rd 
Belin has also pxduced results, 
and similar wcrk has been done in 
many other countries. Television 
is now "in the air" and I shall 
be very much surprised if this 
great new art does not step out 
of the laboratory into every-day 

- use, scme time in the next two 
years or less. 

just as if you had a telescope 
through which you could observe 
anything going on in any part of 
the country. 

A Popular Development 
- Television between broadcast 
stations and broadcast public 
will become very popular. If 
the telephone companies wish, they 
can make simple attachments' for 
the present-day telephone, so that 
you can see the person at the 
other end with whom you are con-: 
versing. A lot of people will 
throw up their hands in horrof 
at this idea, because the idea of 
television added to the telephone 
will suggest a reduction of their 
privacy to the minimum énjoyed 
byagoldñsh. 

rna interrerence 

-'Ç 

tL 
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that in television they will have Television does not concern itself [ - created a great new mancipator, with such, methods at all. In 
much greater than th telephone reality you will see at a distance, ' ' 
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Low-Frequency Manißcation. By Capt. H. J. RouND. 
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The name of Captain Round. of the Marconi Company 
is familiar to ail, and articles emanating from his pen 
ore at once authoritative and practical. . This combined 
technical and practical knowledge is compressed into a 
brief talk on this Important phase of Radio Reception. 

Controlling Oscillation in HF. Anipliflers. By Major 
JAMES RortiNsoN, D.Sc., Ph.D., F.Inst.P. 

The causes and etrects .of oscillation in the H.F. stages 
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study of the facts set out here will help you to solve 
these problems. 

What is Coil Resistance? By J. R. REYNER, B.So 
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Discussing the best size of wire to use for your tuning 
coils, this article gives ninch additional Information 
hitherto very difficult ut access to the ordinary reader. 
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Valve Section. 
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given in this section. Their working characteristics are 
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We have here collated the most np-to-date and com- 
prehensive list of Amateur stations yet published, anti 
n quantity of usetul miscellaneous Information in the 
most practical form for ready reference. 
Wireless Calculations Made Easy. 

This section places at the disposal of all the few 
calculations which may he considered essential to the 
proper enjoyment of wireless as a hobby. 
Workshop Section. 

Soldering, wiring, drilling-in fact, every operation 
in the Construction of ¿s receiver is described In this 
section. Tn addition, much uSeful data on drill sizes, 
wire tables, etc., is included. 
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It was inevitable that R.!. should be the first to market a Multi-Ratio 
Transformer, and it Is Inevitable that you must decide on this instru- 
ment for the greatest value in volume and purity of reproduction. 

You are certain to find the correct ratio for your set if you use the 
new R.!. Multi-Ratio Transformer, for the range of ratios and 
impedance values available In this instrument is sufficiently wide to 
make it suitable 

FOR EVERY VALVE AND EVERY CIRCUIT. 
Although this Transformer has only been on the market a short time, the 

demand has exceeded our highest expectations. We have received large 
numbers of letters 'from enthusiastic users, who find it to be just what they have 
been waiting for, as it has given an additional purity to their circuits which 
they have been unable to obtain with comhinaUons ol other Transformers. 

Seven ratios are avai!able, from l-1 to 9-1, together with impedance values 
ranging from 6,000 to 60;000 ohms. 

It is totally enclosed in a steel shroud, treated with the new cellulose car 
enamel, which is practically rust-proof. The coil itself is treated in such a 
way that it is suitable for ally climate in the world. The terminal block 

RATIO TABLE. ' 

Approx. Primary ' 
... 

Ratio. Impedance -. 
in ohms. - l-1 60,000 , . 
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