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A special compensated circuit is
used to eliminate fading from all
worth while stations, and is com-
bined with a Cossor Visual Neon
Tuning Tube fo facilitate accurate
funing and avoid distottion,
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The many other advanced fealures of

this remarkable Superhet are fully des-
ciibed in Folder L1120 — send the

coupon for your copy.

@

ABRIDGED SPECIFICATION

All-Electric Superhet Model 535 is equipped
with Five Cossor Valves(inc. Rect.). Illumina-
ted Full Vision Scale—Single Knob Tuning—
Volunie Co nrrol with special scale. Tone
Control, 8" Energised Movirg Coil Loud-
speaker.  Megnificently finished cabiner, 207
high, 167 wide, 10} deep.  For A.C. Mains
only. 200/250 volts (adjustable), 40/100 ¢y cles.

) . . Hire Purchase Terms
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To A. C. COSSOR LTD, Melody Depr.
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Midland Chamber Concerts

"[‘HE first of a ‘new scries of Midland
Chamber Concerts is to bo given

en January 11th by the Alfred Cave

(uartet. It will be devoted to works by

Dr. Vaughan Williams, who wasg born in |

Gloucestershire.

“The Babes in the Wood” :
N January $2th. some scenes from the
Fred Clements pantomime * The
labes in the Wood > will be relayed. from
tlhe Theatre Royal, Nottingbam. Fred
Clements has been producing pantomime
{or twenty-eight years, and also running
the Arcadia Follies at Skegness, which
broadeast in the summer. In the cast of
his Nottingham pantomime are Eva Bolton
and Mitzi Gerald, Muriel Cronshaw, Charles
Harrison and Arnold Rooke.

Concert from Torqua
MARGARET TANN WILLIAMS (con-
tralto) will bd the voealist in the

cuncert by the Torguay -Municipal Orches-

tra velayed from the Pavilion, Torquay,
for West Regional listeners on January 8th.
Margaret Tann Williams will also sing in
a concert by the Treorchy Royal Welsh
Male Choir, conducted by Gwylim T.
Jones, on January 10th.

“Sea Log”
H1 story of a long and arduous voyage
round Cape Horn will be told by
Thomas J. McTear in the first talle in the
series ** Sea Log 7 from Belfast on January
5th. These talks are to be given fortnightly,
and in them speakers who have followed the
sea for pleasure ov profit will tell of their
expericnees and adveitures

“The Cab?”
HIS is the title of a one-act dialect
May by Jobn Taylor, which will be
broadeast from  Manchester to North
Revional listeners on Januavy 7th.  The
plot centres vound the predicament in
which & Northern working-class famiiy
find themselves when a rich relative
decides to pay them a surprise visit, and
the money cannot be found to pay his
cal fare. The play is being presented by
the * Chorlmores,” a small dramatic
society, so named because one of the two
original members lived in Chorlton-cum-

1 H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.); A.M.I.E.E
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Hardy, and the other in
Morecambe.
prize with “The Cab”™ at this year’s
Blackpool Drama Festival. Those taking
part in the broadcast version all live in

Morccambe.

Manchester, ]
The Chorlmores won third

“ Problems of Amateur Drama ”
HE North Regional talk which L. du
Garde Peach is to contribute to the
“ Problems of Amateur Prama ”  series
on January 8th should %Baf special interest,
for he is to speak on © Writing a Play,”
and it is as a dramatigt rather than a
producer that Pcach is known throughout
the country.
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SOME OF THE CONTENTS OF
THE JANUARY ISSUE OF

Practical
Mechamnics

B4d. from all Newsagents.

Marvels of the Cinema Organ—Guid-
ing Aircraft by Wireless—Principles of
Electric Motors—Aerial Gunfire
Camera—DBunilding a 15 c.c. Petrol
Engine—How Maps are Made—DPearl
Diving—Home-made Burglar Alarms
—Experiments in Photo Electrics—
Model Making—Novelties, New
Tools, Etc., Etc.
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“ Microphone Tour”
ORTH SHIELDS will be the scene of
the next North Regional ‘ Micro-
phone Tour >’ on January 11£h, when one
of the biggest ship-repair yards in the world
is to be visited. Microphones installed at
various points of vantage will enable
listeners to hear the great compressors
working the sluices which fill the docks with
water, and the sound of the men at work.
Workinen, some of whom have secen forty
vears’ service in the vard, will be inter-
viewed in front of the microphone, and
Mr. James Patten, the General Manager,
will recall some of his earlier experiences.
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Military Band Concert
THE Military Band of the Queen’s Own

Yorkshire Pragoons (Territorial
Army) will broadecast a concert from Leeds
on January 11th. The conductor is Lieu-
tenant H. F. Fulford.

A Novel Musical Show <
, MUSICAL show of novel character is
being devised and got together Iox
January 17th by Mr. Auiten Croom-John-
son, who is also arranging the music. The
show will ‘be something like a mews 1e¢
of the shows playing in towh—a rapid-

| moving musical half-hbur compaosed of

musical medleys of the film and stage hits
of the moment.

Literary Criticism Talk
HE third talk in the series Literary
Criticism for Welsh listeners will Le
given by Yorwerth C. Peate on January 7th.
Mr. Peatt is well-known to listeners for
his Welsh talks. He is Assistant Keeper
in Charge of the Sub-Department of Ifolik
Culture and Industries at the National
Museum of Wales.

The Robert Burnett Choir
HIS popular choir, which will be heard
on January 10th, meeds no intro-
duction to listeners. This choir,  though
only formed in 1931, has already made 'a
place for itsclf in British musical circlos,
and many of the finest Scottish airs are
included in its repertoire, some of these

arranged by Mr. Burnett himself.

“St. Simeon Stylites”
ON January 6th, for the first timc on
Midland Regional, a short play is
being given. The innovation is likely to be
popular with many listeners, but the plays
will, of course, have to be chosen carefully.
Tor this broadcast, the play is to be “St.
Simeon Stylites,” by TF. Sladen-Smith of
the Ununamed Society, Manchester, who is
the author of a number of successtul plays.
The scene is St. Simeon’s tower, and there
the saint, in interviews with various mortals
and the devil himself, expresses his views
on the statc of the world. The players

- are from the Malvern Repertory Company,

and the relay is from The Festival Theatre,
Malvern.
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Cornish Conversations

'ON January 5th the West Regional will
\ broadeast an Old Christmas FEve
programme in which we shall hear Cornish
conversations. The proceedings are inter-
tupted by carol singers and by the Madron
Guise Dancers. Madron is a little village
near Penzance, whtre Guise Dancing still
survives. In the old days the Guise
Dancers went their rounds for the twelve
days of Christmas, bursting into the houses
of all and sundry, performing their version
of the old St. George Play, and demanding
vefreshments and moncy,

Talk for Western Farmers
JN the featurc ““ For Western Farmers in
Particular  on January 3xd, for West
Regional listeners, A, W. Ling, Agricultural
Officer and Chief Advisory Chemist for the
University of Bristol, who has taken part
in many of the discussions, will give a talk
on some topical subject of interest to
armers. o

County School Choir

HE Hawarden County School Choir,
conducted by Fred Roberts, will be
heard in a concert relayved from the County
School, Hawarden, Chester, for West
Regional listeners on January 4th, This
choir gave its first broadcast shortly after
winuing the first place in the National
Eisteddfod at Wrexham.

“ Gypsy Call”
OR the Children’s Hour, on January
5th, which goes to all Regiounals,
Midland is putting on a Romany screnade,
“Gypsy Calll” The author, Norman
Timmis, has had over one hundred plays
and sketches broadcast.

¢ The Empire at Work
AN interesting  series  of  talks com-
menced with the New Ye# entitled
*“The Empire at \Work.” These will be
broadcast on Sundays at 6.45 p.n. once
a month. It has been found that listeners
take great interest in hearing of the.cvery-
day work of their listening neighbours,
whether ucar or far away, a tendency that
lecads to a greater understanding of the
daily trials of life. This neighbourly
insight into other people’s work is being
extended to a wider sphere. It is proposed
to obtain broadcasts by people working
in various parts of the Lmpire, eventually
all countries and districts of the mpire
being covered. A listener hearing all these
talks will obtain a wider view of Imperial
conditions, countrics, habits and customs.
For instance, there may be a talk on
¢ Daily Life in the Sudan” or “Steps on
the Way to India,” the latter giving a view
of what the worker in the Indian Empire
sees on his way out to his job.

Details of the 'work in tea gardens,
coffce plantations, rubber plantations, the
Malay Straits, on the veldt in  Afvica,
and so on, in fact, all over our far-flung

limpire, are to be included. As it is one of }

the missions of broadcasting to shorten
the distance between the Dominions and
“olonies and the Homecland, so it becomes
the broadcast medium to bring the lives of
Imperial  workers ™ into  closer relation.
Henee this scries of talks: “ The Empire
at Work.” . .
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INTERESTING and TOPICAL
PARAGRAPHS
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Vaiiety Programme
ON January 10th, listeners will hear
a programme given by six versatile
variety artists:. the Radio Three (girls)
and Jack Lorrimer, Ronald Hill and Clive
Errard (three men). The Radio Three
appeared in “ Wonder Bar” and “ The
Show Goes Over,” and the men have

appeared in various variety productions.
The peculiarity of this Sextet is that they
cach do all kinds of parlour tricks ; not only
singing and giving monologues, but three
are solo pilanists, others play various
instruments and sing in all kinds of ways
which modern radio demands. They will
give a programme of sextet arrangements,
solo comedy songs and various rhythm
pianoforte arrangements for one, two ahd
three pianos. The show will be compéred
and strung together, and a bright radio
entertainment is aimed at.

A NOVEL XYLOPHONE.

PSRN St

Birmingham.

Qver 500 people, including Mr. and Mrs. Perc
the B.B.C.), attended the Exide Dance held
One of the altractions in the

y Edgars (Midland Reéiona x'recior of

on December 5th at Tony's Major Ballroom,
Cabaret was V4-year old Stanley Rawlins,

who played, among other instruments, a xytophone made from Exide wireless batiery boxes.

DAVE THIS

PROBLEM No. 120. :
Greenbank built an  A.C. receiver to a
published design using a power pentode in
the output stage. When new the set functioned
satisfactorily, although it was observed, on
taking measurements, that the anode current,
taken by the pentode was higher than the
average figure given by the makers., After
the set bhad heen in use for about a week,
however, there was a suddeu failing-oft in
signal strength as well as a deterioration of
quality, whilst it was observed that there
was a blue giow inside the pentode valve.
Upon replacing the pentode by another of
similar type there was a repetition of the
previous experience. What was wrong ?
Thres books will be awarded for the first three
correct solutions opened. Mark your envelopes
Problem No. 120 and address them to: 'The
Editor, Pracrical WIRRLESS, Geo. Newnes,
Ltd.. 8-11, southampton Street, Strand,
London, W.C.2, Intries must be received
not later than first post on Monday, January
7th,
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_ Solution to Problem No. 119.

Robertson had overloaked the fact that, although
the chassis was metgllised on both sides, the two sur-

faces were 1ot electrically econnected together,

No correet solutions of Problem No. 118 have been
reccived, and consegnently no books bave been
awarded,

A Ghost Story
AGHOST story specially written for the
microphone by Lord Dunsany will
be broadeast on the Regional wavelength
on January 4th. This is the season of the
vear for ghost stories, and one by such an
eminent author, so well-known to the radio
audiences, is doubly welcome. This
latest: creation of Lord Dunsany is called
* The Return.”

“Soft Lights and Sweet Music”
THIS Is the title of a programme of
memories of the previous broadcasts
under this title, which will be given on
Januavy 3rd.  Austen Croom-Johnson, who
18 presenting the entertainment, says that
he is trying to use cach composer who has
contributed to the series and include his
most representative writings. The twenty
minutes’ programme will be filled with
melody and rhythm, and. as its title pro-
claims, will be easy to listen to. The cast
will be: Austen Croom-Johnson, John
Burnaby, Eric Siday, Reginald Leopold,
Bill Shakespear, Albert Harris and Eliza-
beth Welch.
“ Goody Two-Shoes ”
ON January 9 an excerpt from the panto-
mime “ Goody Two-Shoes” will he
broadeast from the Scottish Regional.
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T is always & good plan for the experi-
menter to cultivate the habit of taking
as many readings as possible of voltages,

currents, resistances, capacities, and so on.
Having made a note of some of these
readings, any faults which may develop
can nearly always bestraced and corrected
in a minimum of time. In addition to
this advantage, however, the taking of
measurements often gives an insight into
the functioning of components that might
otherwise never correctly be understood.

The. value of voltage and current

measurements will be more fully appre-
ciated when it is pointed out that many
of the largest firms_of receiver manu-
facturers issue to their service engineers
charts showing the readings that should be
obtained between wvarious points in the
receiver. Having this data before him,
the engineer ean rapidly narrow down his
scarch for faults, should they occur, and
he is able to effect a remedy in a very
short time.

Necessary Instruments

It might be considered that an array
of expensive instruments would be required
to take the necessary measurements, but
this is not the case, although it is certainly
worth while to buy a good combination
instrument, such as the Pifco “ Rotameter,”
the * Dix:-onemeter,” or the “ Avo-minor,”
when funds permit. Nevertheless, a eon-
siderable amount of interesting work can
be earried out with nothing more compli-
cated or expensive than a moving-coil
milliammeter which gives a full-scale
deflection on 5 milliamps. A reliable meter
of this type will cost about 30s., but it is
better to spend this amount on one good
meter than on two or three moving-iron
instruments of only moderate accuracy.

The first readings which should be taken
are those of the anode current to each of
the valves, the milliammeter being included
between H.T. positive and the anode-circuit
coupling components ; the positions of the
meter in a typical three-valve variable-mu-
det.-P. circuit are indicated on the circuit
diagram in Tig. 1, If these readings are
taken when the set is new, or when it is
known to be operating efficiently, they may
be taken as ““ standards ” so that compari-
sons can be made later when the receiver
is not operating as it should. Quite apart
from this, however, the readings are useful
because they can be compared with the
anode-current figures given by the valve-
makers, or shown on the characteristic
Curves,

Cutrent Indications

Let us briefly consider the readings which
should be obtained in the case of a set of
the type represented by Fig. 1. When
the milliammeter is included in series with

T s e e
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! The Experiments thisv%(/eek Concern B

the Taking of Current and Voltage :

Readings at Various Points Throughout
the Receiver.

VT
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the anode circuit of the variable-mu valve
in the position marked A, the current should

SERIES
RESISTANCES

/S Fig.3.—Tousea
7 MilLiAMps milliameter for
measuring voll-
ages, resislances
may be con-
nected in series

as shown here. The arrangement illustrated
shows a method of oblaining varieus voliage
readings by employing allernative resislances.

vary from about 1 milliamp. up to 5 or 6
milliamps. as the volume-control poten-
tiometeris adjusted, If the current reinains

4 TO CIRCUIT
“TUNDER TEST.

By FRANK PRESTON

the same regardless of the position of the
potentiometer slider. it will be evident that
cither the G.B. circuit 18 broken or it iy
short-civeuited—perhbaps due to a fault in
the by-pass condenser conuected between
the * bottom — of the grid eotl and earth.
Iu the case of a main, set the same result
would be abserved if the byv-pass condenser
across the bias resistince in the cathode
cirenit were short-circuiting.

Next insert the meter in the sereening
grid lead. as shown at B, and again pot
the readings as the grid-bias voltage
varied. It 18 important to cnsure that th
meter should be on the " H.UT. " side «f
the by-pass condenser. because if it 1
between the condenser and the sereening
grid a false reading would probably
be obtained, and the set might
become unstable. The current will
not generally exceed 1 to 2 milliamps., and
it will fall to almost zeio as the bias 18
increased. If it were found that there was
no indication of eurrent, this would point
to the fact that the by-pass condenser or
lower half of the fixed screening-grid
potentiometer was short-circuiting.

In the case of a receiver having AV.C.
the readings in bhoth cases mentionced
should vary according to the strength ot
the signals being received, the current
falling off as the sct is brought into tunc
with a - signal. If the A.V.C. system
happened to be at fault, the current wou!ld
remain steady.

The Detector Circuit

With the meter in the position marked
the anode current of the detector valve can
be measured. The value of this current

(Continued overleaf)
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Fig. l.frhis s a typical three-valve circuil on which are shown (in heavy lines) the pasilicns
of the milliameter and series resistance when laking the varfous measurements described in the fext.
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“mieter in this position

(Continued from previous page)
will depend very largely upon the ohmic
resistance of the decoupling resistor and
the type of valve. Generally, in the case
of a normal type of detector valve, the
reading should approximate to 1 milliamp.
in a battery set, and 2 to 3 milliamps. in a,
meains set. The necdle should remain
almost stationary, regardless of the signal
tuned in, but (assuming that leaky-grid
detection is cmployed) a slight drop in
current will occur when the set is tuned
to a very strong signal; the change will,
Liowever, be so slight as not to be recorded
unless the meter is of a very scnsitive type
having a low maxium reading. Another
point that might be
watched with the

is the change in
current as the sct is
brought into oscilla-
tion ; the needle will
probably move slowly
down the scale as
reaction is increased,
and then give a
sudden and slight
downward  ““ kick ”
as the oscillation
point is reached,
The same idca, inci-
dentally, applies to
the H.F. and L.I%.
valves, which should
not, of course, fall
into oscillation at any
time. Ifoscillation is
suspected, the grid
terminal should be
touched with the
finger, the needle of
the meter Dbeing
watched meanwhile.
If the curvent rises
as the grid terminal
is  touched, this
will be a

sign ‘ o i
that the valve was Fig. 2.—This drawing shows how different resistances may be connected in

oscillating,

An Indication of Overloading

The reading with the mnicter inserted in
the anode lead to the power valve will
show whether or not the bias voltage has
been adjusted properly, and will indicate—

if the current is too high—if the bias~

resistance or G.B. battery is short-circuited.
When a transmitter is tunced in,-the current
reading should be reasonably steady,
although the needle iz almost sure to
flicker slightly as the intcnsity of sound
from the speaker varies. If the needle
gives a violent upward “kick” when a
loud passage i, reached or a loud note

struck, it is generally a sign that the G.B.
voltage i3 too low, whilst if the ncedle
moves downward fairly considerably, the
bias voltage is probably too high. Violent
flickering of the needle in bhoth directions
is usually a sign that the wvalve is over-
loaded. When the output valve is fitted
with an H.T.— economizer device, the
reading of the meter should vary consider-
ably according to the intensity of the sound
being reproduced ; the current will increase
as the sound becomes louder, and vice versa.

Precisely the same thing occurs when the
output stage consists of a class-B or Q.P.P.
arrangement, although in this case the
current will fluctuate over wider limits.

parallel with the milliameter to enable heavier currents to be measured.

The maximum current’ in this case will
probably be so high as 356 milliamips., and
for this reason the meter must be modificd
to deal with such high currents. The
modification consists of connecting a fixed
resistor in parallel with the meter terminals
(see Fig. 2). The value of resistor required
depends upon the internal resistance of the
meter, and the full-scale reading may be
doubled by conneeting in parallel a resistor
having the same value as the meter—this
value is usually marked on a good instru-
ment. In the same manner, the readings
can be trebled by using a resistance equal

-
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to half the value of the meter, quadrupled
by using a resistance of one-third the value,
and so on. The required resistance can
easily be made as described in Pracrican
Wireress dated December 20th, 1934.

After measuring the H.T. current taken
by the individual valves, the total anode
current should be measured by inserting
the meter in series with the H.T. negative
lead, as shown at It in Fig. 1. The reading
should now be equal to the sum of all
those taken before, plus the current passed
by the fixed screening-grid potentiometer.
Should the current now appear to be
greater than before, it will be evident that
there is a short-circuit at some point in the
H.T. supply:

Measucing Voltages

Voltage reading eannext be taken, starting
by measuring the voltage applied to the
filament terminals of the valve-holders.
The milliammmeter can again be used, this
time by joining resistors in series with it
(see Fig. 3). The value of the resistor is
found by applying Ohm’s Law, which gives
the value as being equal to the voltage
divided by the current in milliamps. and
multiplied by 1,000. Thus, if the meter
reads up to 10 milliamps., it can be made to
‘give a maximuimn reading of 4 volts by using
a resistor of 4,000/10, or 400 ohms. This
calculation does not take into consideration
the resistance of the meter, but that can
be ignored in many instances. Should the
resistance be more than about 40 ohms,
however, this figure should be subtracted
from the calculated value before winding
the series resistor.
It is always a rather difficult matter to

.. Szcure an accurate measurement of anode

voltages in  working conditions,
because the meter must be con-
nected in parallel with the various
valves. VWhen this is done the
current consumption is increased
and the apparent voltage is less
than the true figure. The readings
will be sufficiently accurate for most
purposes, however, if a meter of
the type considered above is used
in conjunction with a series resistance.
For example, if the full-scale deflecticn is
to be altered from 10 wmilliamps to 150
volts, the series vesistance should be
15,000 ohms, and this will not alter the
voltage very much, In any case a suffi-
ciently accurate reading can always be
obtained by taking the average of two
rcadings, one taken with the valve in its
holder and the other when it is removed.
Voltage readings can be taken for the
anodes and screening grid of the valves by
connecting the meter in the positions
marked F, G, H, and J in Fig. 1.

Musical and Dramatic Programme
N January 7th, there ig a musical
and dramatic programme given by
young Midland artists for Midland Regional
listeners. The soloists are Hurst Burton
(baritone), who sang Laporello in the
Midland Institute performnance of “ Don
Giovanni” in May last; Fric Hope
(pianoforte), who won the Federation of
British Musie Industries Challenge Cup two
vears ago when he was scventeen; and
Audrey Thompson, a local violinist of
distinction. The Harold Brighouse comedy
“The Oak Settle,” is to be acted by the
Shakespeare and Dramatic Society of the
Midland Institute, Birmingham, and pro-
duced by Stuart Vinden, at whose classes
at the Midland Institute the players have
been trained.  This Dramatic Socicty is oue
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of the oldest in the Midlands. In its
present form it dates from 1899. Two of its
original members were in the . Pilgrim
Players, who were the forerunners of the
Birmingham Repertory Company.

“ Sights and Seers”
NEW series of four talks by Edmund
Vale will be given under the general
title of “ Sights and Seers.” This series
for West Regional. listeners will deal with
man’s reactions, adequate or inadequate, to
natural beauty and the first tallk will be
given on January 11lth. Before going to

=

the University Mr. Vale studied engineering
and did twoyears’ practical work in theshops.

Sports Talks
HESE talks, which are to be given
during January, February and March,
1935, have an intercsting change of angle.
Since all games give employment as well as
amusement, the talks next spring will be
divided between the actual player and those
who look after his needs. Besides the usual
tallss by rowing men, golfers and football
players, there will be talks by a billiards
marker, by a race-horse trainer, a pit
manager of a tcam of racing cars, and
the trainer of a First Division football
team. Inaddition, there will be a collection
of eye-witness accounts of the chief matches
in the third round of the Cup-ties.

»t
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HE receivers dealt with in the first
_two articles of this series have been
of types which require for their con-

struction modern components of fairly
critical values. By way of a change, and
in response to numerous requests, it is
therefore proposed this weelk to take rather
a different line in describing a simple three-
valver using plug-in coils, of which several
readers have a number on hand.  This does
not mean that the set will be of an old-
fashioned pattern, or that it will be un-
selective and thus inadequate for modern
requirements ; the circuit has been designed
to overcome any possible difficulties of this
sort.

A Popular Valve Combination

The arrangement of valves compriscs the
ever-popular detector and two low-fre-
quency combination, the first L.I'. valve
being coupled to the detector on the resist-
ance-capacity system, and an L.F. trans-
former being used bhetween the first and
second stages. Contrary to general prac-
tice, the detector is connccted to function

n the anode-bend principle in order to
sccure the greatest possible degree of sclee-
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LIST OF COMPONENTS.

One Metaplex Chassis, 12in. by 10in., with
3in. runners (Peto-Scott).

One Ebonite or Plywood Panel, 12in. by 8in.
(Peto-Scott). o

Three Fixed Coil Holders (any good make).

Three Plug-in Coils ; sizes 60X, 75 and 200X
(L1, L2 and L3) (any good make). ~

One D.P.D.T. Toggle Switch (S1) (Bulgin,
“Type S.89).

Orsxe S. E’ole Toggle Switch (S2) (Bulgin, Type

.102).

One .0003 mfd, pre-set Condenser (Cl)
(Formo).

One .0003 mfd. Reaction Condenser (C3)
(Graham Farish). )

One .0005 mfd. Tuning Condenser with Dial
(C2) (Ormond).

One .1 mfd. Tubular Condenser (C4) (T.M.C.) .

Three 4-pin Valve-holders (Clix).

One .0002 mfd. Tubular Condenser (CS)

(T.M.C.).

One .01 mfd. Tubular Condenser (C6)
(T.M.C.). .

One 1 mfd. Fixed Condenser (C7) (T.M.C.,
Type 25).

One 50,000 ohm Fixed Resistance (R1)

(Ferranti, £ watt). K

One 10,000 ohm Fixed Resistance (R2)
Ferranti, %+ watt).

One .25 megohm Fixed Resistance (R3) (Fer-
ranti, 3 watt).

One 100 m.a. Fuseand Holder (F) (Microfuse)

One Low-frequency Transformer (L.E.T.)
(Ferranti, A.F.3). .

Terminals, connecting wire, wander plugs,
etc. o :

One 210 L.E. Valve (V1) (Cossor).

One 215 P. Valve (V2) (Cossor).

One 220 P. Valve (V3) (Cossor).
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A Popular Three-valve Arrangement
is Dealt with this Week, the Receiver
Being Designed for Use with Plug-in
Coils of Standard Type.

By BERNARD DUNN.
r-..l

tivity whilst retaining three-electrode
valves. The complete circuit to be des-
cribed is reproduced on this page, and
the simplicity need not be emphasised,
for it can be scen that the neceessary
conmnections are few in number, and all the
components arc of well-tried and popular
type. )

The aerial is coupled through a .0003-
mfd. pre-sct condenser to one terminal of
a two-pole change-over switeh, which serves
to bring intocircuit a long- or medium-wave
coilas required  This removes the necessity
for coil-changing, excepting when a wave-
length range outside of that employed by
the majority of broadeasting stations 1is
required. Both of the tuned-acrial coils are
of the centre-tapped type and, therefore,
give rcasonably good selectivity. 1In the
interest of simplicity a single reaction coil
is used, this being a size 75, although a
slightly different coil might in some in-

w2

RCUITS ano SETS
roR ALL

necessary to include an H.F. choke in the
detector-anode cirenit, but to avoid the
possibility of H.I. currents getting through
into the L.I. amplifier a .0002-infd. fixed
condenser is joined between the detector
anode and earth.

A comparatively modern refinement is
to be found in the provision of deconpling
in the detector civeui:, a 10,000-0hm resist-
ance and 1-mfd. fixed eondenser being
included for this purpose.  The LUF. valve
is not of the power type, beeause the input
to it is not great, so that fairly hiygh ampli-
fication 18 of greater importance than
signal-handling  capacity. In order to
ensure really good reproduction it is essen-
tial that the transformer (I.F.T.} hetween
the second and third valves should be of a
good pattern, having a primary winding of
high inductance and reasonable current.
carrying capacity ; it is for these rcasons
that a rather expensive—but extremely
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This is the three-valve circuil, for use with plug-in coils, that is described on this payge.

stances be  desirable, especially if the
detector  valve is not  of the type
specified.

Capacity Reaction

Tuning is carried out by the .0005-mfd.
variable condenser marked C,, and reaction
is controlled by Cy, which has a capacity of
L0003 mfd. Since anode-bend detection is
used the usual grid condenser and leak are
not required ; instead, a lead is talken {rom
the “ carth ” ends of the tuning coils to a
tapping on the G.B. battery, a .l-mfd.
bv-pass condenser completing the high-
frequency circuit. Resistance-capacity
coupling being used between the detector
and first L.I°. valves, it will be found

reliable—component is specified for this
position. Do not attempt to save a shilling
or two by using a second-hand trans-
former which has entirely different charae-
teristics, and which is probably intended to
be resistance-fed,

The Joud-speaker terminals are included
directly in the anode circuit of the third
valve, since the sct is intended to operate
a sensitive moving-coil speaker; an older
moving-iron speaker could be used, hut this
would not prove nearly so satisfactory for
good reproduction of the nearer trans-
mitters.  As a safety measure a 100.m.a.
fuse is inserted in the H.T. negative lead,
but this is, of course, quite optional.

(Continued overleaf)
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(Continued from previous page)
Arranging the Components

It is scarcely nccessary to give a lengthy
description regarding the most suitable
disposition of the parts, since those who are
in possession of plug-in coils arc probably
by no nicans new to home construction.
A metallised chassis ‘Is; however, recom-
mended, and the three coils may be mounted
in fixed coil holders near the left-hand end
of this. The holders should be so placed
that the coils are about }in. apart when
inserted, and the two-pole wavechange
switch should be placed on the panel as
near as possible to the coils. The valve-
holders might well be placed in a line near
the back of the chassis, the transformer and
coupling components being placed on the
under side nearto the valve holders to which
they are connccted. A symmetrical pancl

_PRACTICAL WIRELESS

layout will be obtained by placing the
tuning condenser in the centre and towards
the top of the panel, with the reaction con-
denser immediately, below it. The on-off
switch can then be situated to the right of
the panel to match up with the wave-
change switch,

Altering the G.B. Voltage

The lolders {for the two tuning coils
(1.1 and L2)should be placed so that both
pins and sockets are to the back and froat
respectively of the chassis; if this is not
done it, will be found that reaction is
inoperative on one waveband.

After wiring up. the battery leads should
be connected to tappings on the batteries
which give the veltages shown in the dia-
gram and the set switched on. Should it
be found that the detector valve refuses to
oscillate the connections to the reaction-coil

holder should be reversed. Once this has
been attended to it should be possible to
receive a number of transmissions at good
strength, but it will be well to try the effect
of reversing the connections to the accumu-
lator. The object of this is slightly to vary
the G.B. voltage applied to the detector,
since it is impossible to vary this in smaller
steps than 14 volts by any other means.

The degree of selectivity can be varied
over a wide range by altering the capacity
of the pre-set aerial condenser, and an
adjustment should be found that permits
of good reeception and the required selec-
tivity on both wavebands.

It will be seen from the circuit that
provision is made for connecting a pick-up
in the grid circuit of the first L.T. valve,
these connections providing an  ample
amount of amplification to cnsure that
the last valve is fully loaded.

WIRELESS IN AFRICA

Details of the Wireless Equipment

HE Marconi Company have installed
special radio cquipment in  the
Junkers aireraft recently delivered

to South African Airways. Three of the
larger aireraft arve fitted with transmitting

—
Junkers aircraft for South African Airways
photographed inflight, The photograph below
shows the medium- and short-wave irans-
milting “and receiving equipment.

and rcceiving cquipment Type A.D.37/38,
suitable for telephony and telegraphy on
both medium and short wavelengths, and
will link up with the present London-Cape
Town air route, while a number of smaller
aircraft, operating: internal routes, are
fitted with the new Marconi medium wave
sets Type A.D.41/42, All are to carry
Marconi dircctional receivers as an aid to
navigation, The Marconi Company pro-
vided an experienced engineer and two
expert operators to accompany the aircraft
on their delivery flight from Furope to
South Africa, during which excellent wire-
less working was attained on all machines.

On the medium waves, they gave a
practically uniform performance of two-
way communication over 600 miles on
continuous wave telegraphy, while on
short waves (with the A.D.37/38 equip-
ments), good telegraph working was carried
out with Victoria West over 1,200 miles
and two-way telephony over 1,000 miles.

Recently Fitted to Junkers Aircraft

Ranges between the machines in flight were
up to 130 miles by telephony and 200 miles
by telegraphy. “Homing ” was also
successfully used on most stages of the
flight.

FEwoaxm e,
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! REMARKABLE LONG-RANGE|
! WIRELESS ‘

() { ) IR { ) () A | -SE-() - -G ( {- | }- () - ) - | } i
NTERESTING reports have been re-
ceived from time to time of long-range
wircless reception between British air-
liners and ground stations, and also between
aircraft in flight.

Tor instanee, quite recently an amateur
operator residing at Victoria West, Cape
Province, South Africa, picked up messages
sent out by the air-liner ¢ Astrazca,” of
Imperial Airways, when that machine was’
flying between Alor Star and Singapore, in
Malaya. 'The distance between the aireraft
in flight and the station picking up the
message was approximately 5,200 miles.

o (1ammn

Radio Messages from Air-liners

The signals from the air-liner, which were
routine messages on a short wavelength
transmitted while the machine was making
a night flight, were received so well by the
amateur at Victoria West that they came
through at loud-speaker strength. Such
long-distance reception is all the more
remarkable when the fact is taken into’
consideration that the air-liner’s power
output is only 60 watts. Not long ago,
while one of the aircraft on the Africa air
nail was flving near Mpika, its operator
got into wireless touch with another aircraft
on the same route which, at the time, was
flying at a point 2,000 miles distant, com-
munication beihg maintained for several
minutes without fading or interference.
On another occasion, while an Imperial
Airways machine was making an aerodrome
survey along the route from England to
Australia, its operator established communi-
cation with the Sydney wircless station at
a time when the aireraft was in flight at a
point over 5,000 miles from that city.
Over the Nile
~ On another flight, during tests with an
improved type of short-range wireless
apparatus, a machine while flying above the
White Nile, between Juba and Kampala,
managed to establish communication over
a distance of 4,000 miles with a station in
England. During the same trials one of
the operators, while over Central Africa,
picked up and could hear quite plainly a
news broadcast from a station at Miami,
IFlorida, TLong-range contacts were also
established with stations in ‘Germany and
Italy ; while Cairo received short-wave
messages, without any fading, from a
machine more than 1,000 miles away,
flying southward towards Cape Town.
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from the grid-making machine.

OME irreverent journalist once deseribed

an clectric lamp_as a “ hair-pin in a
bottle.” If he had seen one of the
original radio valves used in the carly days
of broadcasting he would probably have
called it a hair-pin and a thimble in a
bottle. He would not have been far
wrong except that he would have.omitted
another and most important part of the
make-up of a valve. TFor between the
hair-pin: or ¢ filament "—to give it its
corrcct name—and the thimble which the
technical man calls the * anode,” is a third
metallic object consisting of a spiral of thin
wire and dignified with the name of ““ grid.”
The above brief description is intended
to convey the impression of a pear-shaped
glass bulb in the mnterior of which projects
a glass stem carrying a number of stout
horn-shaped wires. Across the tips of
some of these horns zigzags a thin wirc—
the filament. Surrounding this, and sup-
ported by other horns is a flattened spiral of

- wire—the grid ; and surrounding all is the

anode, which in some valves is cylindrieal,
butin the Mullard battery valve illustrated
is a flat metal box with open ends. This,
of course, is held in position by more wirc
horns.

1t should be explained that in the final
stages of manufacture all the air is removed
from the bulb.

Filament, anode, and particularly the
grid, play an important part in the amplifi-
cation and detection of radio signals, but
although the secrets of#®he grid arc wrapped
in mystery to many people, the process is,
in fact, surprisingly simple. )

The Filament

The filament, which is nothing more
than a small electric lamp lighted by the
Jow-tension battery of the set, is made of a
specially-prepared wire which, when heated,
possesses the property of throwing off
immense clouds of tiny negative electrical
charges called * electrons.” These clec-
trons are strongly attracted by the anode
which, in the receiver, is connected to the
positive side of the high-tension battery,
and the stream of electrons proceeding
from the filament to the anode within the
valve and through the external circuit
constitutes an electric current.

If the valve possessed no grid this anode
current would be of a perfectly steady value
—incapable of operating a loud-speaker ;
and it is entirely due to the presence of the
grid that the modern receiving valve can
assist in interpreting the radio programmes.

To the grid is led-the incoming signal
which consists of rapid fluctuations of
clectric pressure corresponding exactly with

Lengths of grid for Mullard valves, as they come

~ SECRETS OF

the sound-waves produced in the broad-
casting studio before the microphone.
This varying pressure applied to the grid
has the cffect of impressing corresponding
variations in the flow of electrons, thatis to
say in the strength of the anode current.
Since the valve is so designed that com-
paratively small
changes. in signal
strength  produce
comparatively
lavtge changes in
the anode current,
the valve seryes
as an amplifier.

" According to the
way in which the
receiver circuit is
designed, the valve
may be used to
amplify the signal
just as it is received
by tbe acrial; to

means changing it
to a form which
can operate a tele-
phone instrument
or speaker; or to
& amplify it further
§ after detection in
! ordertoincrease the
volume of sound.

Mullard  battery

valve with top half

of anode removed

to “show filament
- and grid.

The simple valve with a single grid just
described is used in a large number of sets
as a detector or as a final amplifier, but
there are many other classes of valve
having more than one grid. )

Multi-grid Valves
The well-known ¢ screen-grid” valve
has two grids, and was introduced some

years ago as a wmore efficient type of high-.

frequency amplifier "for magnifying the
signals as picked up by the aerial. Pentode
valves have three grids and were first
introduced, by the Mullard- Company in
1928 as final amplifiers or loud-speaker
valves. They give a much greater degree

;it can be still more
“efficiently’ ampli-

“detect” it, which

G

And the Important Part it Takes in
a Modern Valve '

of amplification and bigger volume than the
ordinary three-electrode wvalve. More

recently a modified form of pentode, known

as the screened pentode, has been introduced
for high-frequency amplification and gives
a greater degree,
of magnification
than any screened
grid valve.

The very latest
development 1is
the Mullard
Octode which has
no fewer than six
grids, one within~
the other. This is
used in what is
known as ‘the
“frequendy-
changing ” stage
of modern super-"
het. receivers, its
function being to
change the
original radio-
frequency signal
to a lower fre-
quency at which

fied, usually by a
sereened peritode.
The accuracy
with which valves
of this type are -
assembled can be
gauged from one
of the accom-
panying illustra-
tions,which shows A Mullard Octede which
the interior of a has six grids.
Mullard Octode in
which the six concentric grids,
accurately spaced and isolated from tlhe
others, occupy.a space considerably less
than #in. in diameter.

The Peto~Scott S.G. Three
N page 454 of PracricaL WIRELESS
dated December 8th we described an
excellent three-valve battery receiver lately
introduced by Messrs. Peto-Scott and
called the S.G. Three.

Our description, however, gave the
impression that this receiver was supplied
in kit form. Actually, this instrument is
sold only as a complete recady-assembled
receiver, the price being £6 6s. cash. It
can be obtained on easy-payment terms for
5s. gé)wn and 18 monthly payments of
7s. 5

PRACTICAL MECHANICS
6° EVERY MONTH.

3

THE
VALVE

each
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This Simple Instrument Enables One 1o See, on a Translucent Screen, the Strange Effects of Sound Waves, and rhg Endless Variety
of Patterns, Many of Them Curiously Beautiful, that are Produced by the Incoming Music and Speech in a Wireless Receiver.

window in the front is cut out with a fret-

ITH the interesting instrument
described here a new field is
opened for the amateur wireless

experimenter. The Voxometer
is made by placing a small

saw and provided with ground glass.
The images of the sound waves are

or a small light projector may easily be
constructed by the experimenter. The
more powerful the source of light the
better.

MIRRORS

PATH OF BEAM
The Angle of the

7%’

loud-speaker unit in a tin con- h

tainer, as illustrated in the | e ——r e g
sketches. A half-pint painttin, meaRE L -

or round cocoa tin, will answer
the purpose admirably. Two
tin brackets are soldered to
the can to sccire it to the
baseboard.  Molten paraffin
wax is poured into the space
between the tin cam and the
loud-speaker unit, in order
to produce a dead

sound chamber GROUND
between the loud- GLASS wmii
speaker unit and SCREEN
the rubber dia-

phragn.

The Diaphragm

To. obtain the best results
the diaphragm must consist
of very thin rubber. Tn the
original  Voxometer, rubber
from a toy rubber balloon was
used, strong rubber bands
being used to bind it over the
top of the can.

The degree of tautness of the
rubber diaphragm will depend
somewhat upon the power of
the loud-speaker, and the
current fed irfto it, but a little
perseverance will produce the
desired results.

Owing to the fact that a
small pool of mercury is placed
on the rubber diaphragm, it
will be necessary to make a
slight depression in the centre.
This can be done by fixing a °
smalliron weight in the centre,

The Cabinet

This is constructed of plywood with a
three-quarter inch soft-wood base. The

FLEX TO
RECEIVER

LOUD SPEAKER
UNIT

created hy the light reflected by a

. series of mirrors, the mercury itself

)} aeting in the capacity of a mirror.

These mirrors have tin backs of the

size and shape illus-

trated, and are at-

SMALL taclied to the post with
IRON WEIGHT small angle brackets.

- The beam of light

may come from a

small magic lantern,.

~P RUBBER
ELASTIC SHEET
BARND
ANGLE
BRACKET /
S SOLDERED
G 4 N\ TO PLATE
diap hragm k.

is made.

Fig. L.—A cuf-away view of the complete
apparatus with all the necessary dimensions.

Mirrors
" It wilk be necessary
7% todoalittle adjusting

QPENING
}l~ FOR LIGHT
BEAM

. POOL OF
|~ MERCURY

| | tomake the device
function corrcctly.
[When arranging
the mirrors at the
correct angle it
should be borne
in mind that the
angle of incidence
| 13 always equal to
11 the angle of refiec-
4 tion.

Matters will be
helped a little if
the inside of the cabinet is
PARAFFIN painted with dull black paint.
WAX Thé unit (which may, in-

cidentally, consist of an old -
diaphragm type telephone ear-
piece, shouid be connected to the output
terminals of the receiver in the normal
manner, when the Voxometer can be used

3=

Fig. 3.—The tin backs for
the mirrors with the fixing
bracket attached.

with either radio ox
gramophone music.
More pleasing
effects will be ob-
tained if the Voxoe-
meter is situated
in a dark corner of
the room.
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ON SALE AT ALL NEWSAGENTS
! AND BOOKSTALLS,
i or by post 71d. from George Newnes, Ltd., 8-11, Scuthampton St., Strand,

London, W.C.2

"~ explains by means of

B Railway, etc.

fth

OU may often have

modern cinema
organ is able to repro-
duce such a wide

variety of instrumental|

effects—the drums,
saxophones; violin,
pipes; flute, and so on.
This important article

valuable and hitherto
unpublished diagrams,
as well as lucid text,
the principles of this
modern adjunct to the
talkies.

Other interesting fea-|
tures include: Guiding
Aircraft by Wireless,
How Maps are Made,
Pearl Diving, Buiiding a
Model Petrol Engine,
How to Bind Periodicals

at Home, the Machine-|

gun Camera; a Garden

‘PRACTICAL Wmmsss ’ THREE-VAEAVE

wondered how the|

1sal Three-Valve

™ Year employ

Geo, Newnes, Lid.

SPEGCIFIED ™S {
BY DESIGNER

The outstanding techmcal
merit of these “ Goltone”
Iron-Cored Coils has
prompted the designer of
the « Umversal Three-Valve
Supethet”’ to specially select
them for use in this up- -to-date
receiver.
A high degree of selectivity, acenracy
.of matching mmd large voltage ampli-
fication are pre-eminent features.
Ril/ 336 — 3-Coil Switch
Fassis with G.I.C. 5, 6, and
Zoils. Price .. .. 36/6
Sutable for the range of S-valve
Supernets—Battery, A.C. and Univer-
sal versions. See Decem-
ber 15th issue, page 67—
and December 22nd, for
details and diagrams.
Full technical data and de-
tails of the six types avail-
able are given in a special
folder, Free on request,
Circuit diagrams supplied
with Single coils. ¢ Gol~
tone ¥ Radio componerls
are obfainable from first-
class Radio Stores. Refuce
substitutes—if any ¢iffi-
culty write  direc..

ON REQUEST
1935 60-page CATA-
LOGUE,- whick inclodes de-
tai's «of many other suitable
components for the ** Univer-
Saperhet.”

For a Happy
New Radio

the

The finest resolu-
tien you can make
is to fit the finest
tuning unit of all in
your Set—the Col-
pak. The fact that
it hasbeen specified
time and again by
all the lcading ex-
pertsis ample proof
of the Colpak’s
superiority.

COLVERN LTD,,

FREE BLUEPRINTS OF SPLENDID SETS

ToCOLVERN, Lid., Romfofd. Essex. Please send me {ull details and Blueprint o
of the COLPAX OLASS B/ A.C. MAINS SET*
*Sirike out name of Elueprint not required,
postage are eaclosed.

‘NAME
ADDRESS...

Price complete 57/6

Stamps value 3d. to cover
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VALVE TYPES AND USES-2

The Choice of a Detecior Valve is Explained

T has been stated time after time that
the detector valve is the most important
in the whole receiver. since it is upon

this valve that the duty of changing high-
frequuency signals into sound frequencies is
imposed. The process of rectification is
very involved and by no means well
understood, but it is unnecessary in an
article of this nature to give a complete
explanation. The process can sufficiently
well be explained by stating that the
alternating voltages applied to the grid
of the detector valve consist of a mixture
of high-frequentcy impulses (corresponding
to the carrier wave of the transmission)
and low- or audio-frequency fluctuations
which comprise the sound frequencies.

De-Modulation

These two sets of frequencies have to
be combined at the transmitiing station to
cnable the sound frequencies to be broad-
cast, and it is the object of the detector
to separate the two sets of alternating
voltages, passing those corresponding to
the broadeast sounds to the L.F. amphfier
and loud-speaker, and “ discarding > the
others. ltisa fact that the terms detection
and rectification are really misnomers as
applied to the function being considered,
and a far better name for the ‘ detector”
valve would be the ‘*de-modulator”
valve, since it ““ separates ’ the modulations
from the carrier wave,

Most readers arc doubtless aware that
there are at least four different systems
of detection (or de-modulation), the most
popular of whichisthatknownasleaky-grid.
The other systems are known as power-grid,
anode-bend, and diode. Anode-bend detec-
tion is, however, scarcely ever used to-day
and, for most purposes, has no advantages
over other systems; power-grid detection
is popular for use in powerful sets in which
there is a considerable amount of H.F.
amplification ; diode rectification calls for
the use of a special valve. which will form
the subject of a later article.

Three Main Characteristics

For the reasons set out above we need
consider only leaky-grid and power-grid
detection, and, as in the previous article,
we may examine a series of valves which are
suitable for use in one of these cirvcuits.
There are actually five Cossor battery
valves which are suitable for use in the
detector circuit, and the principal char-
acteristics of these are set out in the panels
on this page. Although all of the five
valves detailed have 2-volt, .l-amp.:]
filaments, it is evident from the specifica-
tions that they have otherwise widely
differing characteristics. For example, the
210 R.C. valve has an impedance of 50,000
ohms and an amplification factor of 40,
with a mutual conductance figure of .8
milliamps per volt; turning to the other
end of the range, the 210 L.F. has corre-
sponding figures of 10,000 ohms, 14, and
1.4 milliamps per volt.

The three characteristics just mentioned
are those which are most important in
making a choice of a valve for any particular
circuit arrangement, so that we can eonsider
all five valvesin the light of these essentials.

]

T R A PR I8

B
H
H
i
H
¥
:
H
H

B e Y

n Simple Language in this Second Article

TECHNICAL DATA -
COSSOR 210 R.C.

Filament. Voltage .. .. Z
Filament Current (amps). . 1
Twipedance (ohms) 50,000
Amplification Factor 40
Mutual Conductance ..8ma.,v
Maximum Anode Voltage .. 150
Grid Bias for 150 Anode
Volts .. . 1.5 v.
Anode Curvent for 150
Anode Volts with 1.5 volt
Grid Bias (average) .. .83 m.a,
Normal Anode Working
Voltage (approx.) . 120
COSSOR 210 H.F.
Filament Voltage .. .. 2
Filament Carrent (amps.). . .1
Impedance (ohms) 15,800
Amplification Factor . .. 24
Mutual Conductance 1.5 m.a./v.
Maximum Anode Voltage. . 150
Grid Bias for 150 Anode
Volts .. .. 3 v.
Anode  Current for 150
Anode Volts with 3 volts
Crid Bias (average) 1.6 m.a.
Normal Anode Working
Voltage (approx.) .. 50—120
COSSOR 210 H.L.
Tilament Voltage .. .. 2
Filament Current (amps.). . 1
Impedance (ohms) 22,000
Awplification Factor 24
Mutual Conductance 1.1 m.a./v.
Maximum Anode Voltage 150
Grid Bias- for 1350 Anode
Volts .. - .. 3 v.
Anode Curvent for 150
Anode Volts with 3 volts
Grid Bias (average) 1.6 m.a.
Normal Working Anode
Voltage (approx.) .. 50—120
COSSOR 210 L.F.
TFilament Voltage .. .. 2
Ifilament Current (amps.) .
Impedance (ohms) 10,000
Awmplification Factor .. 14
Mutual Conductance 1.4 m.a.jv.
Maximum Anode Voltage . . 150
Grid Bias for 150 Anode
Volts .. .. .. 41 v,
Anode Current for™ 150
Anode Volts with 4} volts
Grid Bias (average) 4.8 m.a.
Normal Anode Working
Voltage (approx.) ..100—120

COSSOR 210 DET.
Filament Voltage .. .o 2
Irilament Current (amps.)

.1
Impedance (ohms) .. 13,000

Awnplification Factor .. 15
Mutual Conductance 1.15 m.a./v.
Maximum Anode Voltage. . 150
Normal Anode Working
Voltage (approx.) :
Grid Leak Rectification 50—90
Anode Bénd Rectifica-
tion .. .. 120—150
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ernbattery
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the maximum output from a valve the
load, or impedance, connected in its anode
circuit should be of some fairly critical
value. In the case of power valves the
optimum load is wusually stated, but for
other three-clectrode valves whose im-
pedance is greater than about 7,000 ohms
such a figure is not generally given and the
value of the load is not quite so critical.
Nevertheless, the anode-circuit impedance
is important and should not be less than
twice the impedance of the valve. This
means that the 210 R.C. valve, for instance,
should have an anode load of 100,000 ohms
or more, whilst the 210 L.F. requires a
foad of only 20,000 olims.

Difficulties of High Impedance

To obtain an impedance of 100,000 ohms
it is practically essential to employ a fixed
resistance, since it is a very difficult and
expensive matter to construct an L.F.
trausformer with a primary inductance
sufficiently high to present so great an
impedance. The wuse of such a high
resistance presents another  difficulty,
though. becausé it causes a considerable
drop in voltage ; taking the average anode
current with a voltage of 75 between the
anode and filament as being .5 milliawp,
the resistance causes a voltage drop of 50.!
This means that, in order to get 75 volts
on the anode, a battery voltage of at least
150 (allowing 25 volts drop across the
decoupling resistance) must be employed.,
Kven with such a voltage available the
actual amplification factor could not be
expected to be more than about two-thirds
of the maximum. Summing up, it can b
stated that a valve such as the 210 R.C.
is most suitable only in a receiver which
has an ample supply of H.T. voltage,
where the inputl voltage to the detector is
low (not more than one preceding H.F.
valve), and where resistance coupling is
used'between the detector and the following
valve.

Turning again to th& other end of the
range, it will be seen that the 210 I1.T.
sis best for use in a recciver having an
appreciable amount of H.F. amplification
and employing transformer coupling. This

Continued on page 568.)
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Arnother Useful Switch
ERE is a type of aerial cartbing

*1 gswitch which I have made and
found very satisfactory. Most of the parts
réquired can be found in the junk box.
First scribe a circle from the centre of the

the top and bottom of the circle to take the
six studs-~vhich are sunk flush in the ebonite.
Four miore studs-are required, which are
fitted into the ends of the brass strips which
are bolted to the small square piece of
ebonite, a hole being drilled in the centre
of this piece to take the spindle, which
is locked each side, with nuts, after which
a knob can be screwed on. The hole in the
centre of the base piece is drilled large
cnough totake the bush from an old variable
condenser, which makes a good fit for the
spindle ; 1t is then pushed through, and a
small spring put over the end and locked
with double nuts. The switchisshownin the
“on’’ position, the dotted lines indicating the
“off ”* positicn, in which the set is completely
isolated from the aerial and ecarth. The
connections at bagk of the baseboard are
made with strip copper or brass. Two
stops are also fitted, as indicated in the
drawing, so that the switch cannot go
beyond the “on” and “off 7 position.
Although there are six contact studs only
five are used.—B. Kxarp (Newport,
LOW.) '

A Resistance Box _
HE accompanying diagram
explains fairly well how this
useful gadget is made. It consists
of three (or imore) resistances
fastened to sockets in a small picce
of wood supported on battens. The
CONNECTIONS OV UNDERSIDE OF BASE
SHOuN THUS . w= o = ara
Lsorire BaseA. 31'x5"

SurrcH ANOB-8. , .,
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
otheritem published on this page we will pay
half-a-guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be' original. Mark
envelopes “Radio Wrinkles.”” Do NOT
enclose Queries with your Wrinkle.
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sockets taken from a discarded H.T.
battery serve very well. A maximum
of sixlinks, consisting of short lengths of flex
with a plug at each end, serve to connect up
the resistances in any one of fourtcen ways,
each giving a different value, as tabled
below. Three resistances have been chosen
for simplicity : four resistances can be
connected to give no less than forty-eight
different values. Therc are numerous
applications for this resistance box in de-
coupling, shunting meters, R.C. couplings,

ete. Suggested values of a,
b, and ¢ are: a=40,0000,
b=10,0000, and ¢ =20,000£.

N

Details of the construction of the
resistance box described in the text.

Con- Resist- Con- Resist-
nection. | ancein 0. | nection. | anceIn 0.
ajlbile 5,720 b+c - 30,000
blle 6,670 o 40,090
ajib 8,000 (bllc)+a 46,670

b 10,000 a+b 50,000
alle 13,330 a+-c 60.600
—c 20,000 a+b+e 70,000

{(alley-+h| 23,330
(allb)+¢ 28,000

The vertical parallel lines in the above table
signify in parallel, and the - sign indicates
in series, ¢.q. (allb)+-e=a and b in parallel
and ¢ in serics.—B. Burarss (Sheflield).

A Pocket Station Log

O make this handy log obtain sn old

watch and remove all the works,
take off the glass, and paste a picce of paper
inside, as shown in the sketch. Now take
the empty case and drill two lin. holes
at the right hand side, Zin. apart. A short
strip of brass is drilled with two holes to
.correspond. Two 2%in. wirc nails are now

An efficient acrial-earthing switch.

taken and the heads rediced till they form

of brass on to the nails, push the points of
nails through the holes at side of the case
and fix the brass strip in position with a
touch of solder; cut off the points of the
nails and solder a terminal head to the end

of each. A strip of paper is now taken and
marked from 1 to 100, and ruled as shown.
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station log. SOUDERED OW

Ifthercader already has a station log
he.can now fillin the stations in their
respective places, or they can be filled
up later on.— Arex. J. Massox
(Aberdeen).

An Aerial-Pulley Substitute
GREAT drawback to the usual
wheel pulley for an acrial is
that the aerial wire is apt to comc
off the wheel and get wedged. A more
cfficient arrangement is to obtain a bent
piece of steel tubing (a piece of old cycle
handle-bar will do, and fix this to the mast,
as shown in the sketch. The halliard can
then be threaded through the tube and the
aerial can then be pulled up or down without
any fear of getting wedged, as in the casc of a
wheel pulley.—~WarracrHoore (Bearwood).

AULLEY PVes
AUsSING THROUEH
7UEE

an eagy fit inside the casc. Slip the picce

A handy substitule for an azria’ pulley.

R MU G




SHIPS,

HORT-WAVE broadcast transmitters

0 nowadays operate on various wave-

lengths, using  different  eall slgns
according to the time of day and night.
Wliilst scarching for them the beginner will
no doubt tune in transmissions of quite a
different nature which are apt to leave Lim
guessing.

Ships, expeditions, and experimental and
commercial telephony  transmissions are
frequently heard working to schedule or
otherwizse, and a working knowledge of
some of them will undoubtedly increase
the beginner’s interest and provide addi-
tional scope for his activitics.

Ship-to-shore Stations

f Tirst I propose to comment upon ship-to-
shore stations, and others which operate
at intervals to no definite or published
schedules.

n The wavelengths assigned to ships and
the shore stations with whom they work
are as follows : 73.17 metres, 67.87 metres,
36.58 metres, 24.3 metres, 22.50 1netres,
33.93 metres, and 16.85 mectres.  The
‘chict interest in listening to ships is the
tests which are carvied out during which
the position of the ship is sometimes given
by the operator.  Plot this position on yonr
map, listen for her the following day and
plot the new position, aind then measure
the distance between the two.

+ Searching avoun