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Two interesting receivers
published in Issue Now on Sale

THE ¢ DRAWING ROOM FIVE.’’ The set described by John Underdown
has been designed with the object of giving good all- round results. It
will give excellent reproduction from the local station and very good loud-
speaker signals on many British and Continental stations. As will be seen
from the acccompanying illustration, the L.F. Coupling is by the resistance-
capacity method. { volume control is provided which enables very loud
signals to be adjusted to the strength required.

A ¢ PUSH-PULL THREE.” This receiver, incorporating the push-pull
method of amplification, has been specially designed for those home con-
structors who, possessing a number of general purpose valves, desire to
obtain power valve results without purchasing special L.F. Power Valves.
Mr. Stanley G. Rattee is the author.

BUY YOUR COPY TO-DAY

Obtainable from all Newsagents, Booksellers or Bookstallg, or direct
from tbe Publishers, Radio Press, Ltd., Busli House, Stmnd Loudon,
w.C.2. Subscnption Rates 15/- per annum (13/6 per anoum Caunada

and Newfoundland) Lesser periods pro rata.

Contents of this issue also include:
Some Further Notes on the ““ Solodyne ”

The *“Elstree Six” (Further Hints on
Operation, etc.)
Day and Night Effects
By G. P. Kendall, B.Se.

' i What.Jack Shall I Need ?
20005a09E59 030050000 6000500305000 - v 4 Y - y By‘A. V. D. HO", BA.

Lhe Itotf rep]roch;::t::n t;z,{ Neatness and Efficiency (A Crystal Set)
L ay holorit AR By H. Bramjord.

: back-of-punel view of the :
: “ Drawig Roow Five,” For the Short-Wave Novice
By L. H. Thomas (6 QB.)

while the neat baseboard :
Points about Battery Eliminators

: lay-out of the ** Push-Pull

: P mveyed by .

e towor  lvstration, By J. H. Reyner, B.Sc. (Hons.).
AM.IEE,

the lower  illustration :

. 3 § "
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Tis Magewyine pullithed He Elbtree Six”
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Here’s Proof fhat

the ‘LOTUS’ Survives
Shock and is

anti-microphonic
IGHT ‘Lotus’ Valve Holders

WIRELESS. 417

The World’s Ears
in the making

L?NG before Broadcasting was ever
thought of in England, the name
Brown was indubitably bound up with
Wireless Headphones.

fitted with large power
valves and fixed to tailboard
of a Ford motor lorry, driven
over rough roads for 30 miles,
survived the test.

At the finish each spring was
as 1t started—perfect. No
damage or looseness at the con-
nection of leg socket and spring
—no valve became loose from
the holder. Both were elec-

. trically perfect all the way.

\ Prices: That.is w}‘ly we guarantee the
: Combina- : securityof ‘Lotus’ Valve Hold-
o G;: i ersagainstshocksandvibration,
i “Valve : Fit the ‘Lotus’ to your set and
Holder : protect your valves.
3/9 ! From all Radio Dealers.
: VALVE ]
: HOLDER : ‘D) ] [<:
E With ‘
 Teminals : B
L R R —
: VALVE :
nower: VALVE HOLDER
. Without : W
: Terminals :

2/3

Pat. No. 256833,

Made from best bakelite moulding with
: springs of nickel silver and phosphor

bronze valve sockets.

GARNETT, WHITELEY & CO., LTD,,
Lotus Works, Broadgreen Rd., Liverpool.

Makers ofthe famous ** Lotus® Vernser Coil Holder

On the high seas, ships’
operators relied upon
them to receive vital
messages ; on the fields of
war, when thousands of
precious lives depended
upon messages going
through, the Army put
their faith in J8rown A
type 'phones; the Navy,
many other Government
services, and the World’s
Cable Companies — all
have for long chosen the
J5rown as the supremely
sensitive and  utterly
dependable Headphone.

What better recommend-
ation could you desire

than the faith so many
vital Services have placed
in the fBrown ? Whether
you buy the famous
original A-type, tle new
A2 (unequaliled anywhere
at thirty shillings) or the
popular Featherweights,
you know you are getting
a headplione eonstructed
on the same uninue
JBrown principles, with
the same J5rown. high
standard of manufacture,
and which, you can be
sure, will give the same
J3rown incomparable ser-
vice. Don’t ask for Head-
phones-follow the experts’
choice and say * J5rown’’

Type Az
Headphones

Brown Az Headphones are famous for
their astonishing sensitiveness, astounding
responsiveness, and stiperior tone. Many
crystal users have obtained a large in-
crease in volume by their use, while valve
users in many countries prefer them for
long distance reception. In re- 30 |
sistance of 2,000 ohms. Price

YNY

S. G. BROWN, LTD., NortH ActoN, LONDON, W.3

Retail Showrooms : 19, Mortimer Street, W.x. T5, Moorfields. Liverpool
67, High Street, Southampton. Wholesale Depois =—2, Lansdowne Place West,
Bath ; 120, Wellington St., Glasgow ; 5-7, Godwin St,, Bradford; Crous
House, Westgate Road, Newcastle ; Howard S, Cooke & Co., g, Caroline St.,
Birmingham, N, Ireland: Robert Garmany, Unjon Chambers, £. Union 84.,
Beliast, G.A. 6163.
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NATIONAL
WIRELESS WEEK—
Let your Friend
Listen.

Sixteen years ago we commenced
manufacturing wireless condensers.

In those days, electrical condensers
certainly existed but they were totally
unsuitable for wireless purposes.
Accordingly we made a minute study of
the subject and, as a result of care’ul
observations over long pe iods, we were
enabled to design condensers in which
hyst:resis losses, insu’ation leakage and
numerous other lactors opposed to con-
denser efficiency were either redured to
the minimum or eliminated completely.
The small, he metically sealed groups
ot mica and mertal plates which form
the essential units of the familiar 600
+ Type condensers are the direct outcome
of these observations. .
They represent the very high standard
of el’;r trical effic’ency to which 'modern
science has brought the condenser, and
itis interesting to note that ithe.e iden-
gical unts’ grouped in their tens of
thousands, make up the Contlenser
Banks -of the world’s principal wircless
stations.

In the Condenser equipment of the
Go: ernment Rad.o Stat'on .at Rugby,
of which we show a view above, there

¥ AB¥ERT. OF THE DUBILIER
PULON WORKS. VICTORIA ROAD,

are in each of the large *““tanks” over
half a m'llion of such mica and metal
plates giouped into hundreds of con-
denser units.

Each of the many millions of plates was
individually selected and tested before
‘being co'lected into groups, and erch
group was again subjected to frequent
and stringent tests during the successive
stages of assembly.

This ritual of tests, tests, and more tests
is observed in the care of e'ery single
product bearing the Dubilier name.
Our long exper'ence has taught us that
if we are to mike condensers whi h will
be satisfactory in service whether they
sare des gned for High Power Stafions
or for Bro-dcast Receivers, we must
take -precautionis to eliminate every
possible cause of failure. AsCondenser
Speciali ts we Jnow ‘these precautions
to be-not only desirable but es-ential.
Governments and Manufacturers of
Broadcast Receivers all .over the world,
agree ng with us in this matter, specify
Dubilier.

Are there Dubilier Condensers in your

set ?

. Specify—

: CO, (1925) LTS,
» NORTH ACTON, Wk
TELEPHONE § culsw:c;x 2241-23.

November 6, xgz;;“ i\

E.P, esi 33./
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, Published by
RADIO PRESS,

LTD,,
Bush House, Strand, London, W.C.2.

All communications concerning contribu-

tions should be addressed to the Editor

and must be accompanied by a stamped

addressed envelope if the return of MSS.
1s desired.

Nothing contained herein s to be regarded
as encouragement or perniission to infringe
any patent rights.
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THIS WEEK’S NOTES AND NEWS

Beam Achievements

A T last “Beam Wireless ’ is a fact,
and no longer a vision of the
future! Judging from the early re-
sults, too, it is a very real fact—not
much room for doubt is left when one
can send a twenty-word telegram to
Canada for 2s. 6d.! Telegrams are
sent in just the ordinmary way, but
marked ¢ Via Empiradio.” I under-
stand that the Beam Radio and the
existing cable will be used * on
parallel lines.”” If one is blocked
with traffio the other will

o

not take my remarks too seriously! I
never do myself!

A New Station
NEW broadcasting station for
Kallundborg, Denmark, is just
being built by Messrs. Standard Tele-
phones and Cables, Ltd., and will
shortly commence operation, it is
hoped, with a power of 5 kilowatts.

To Come

AM informed that on November 10,
at 7 p.m., Mr. A. H. A, C. Cran-

from the Lisbon station. In case you
think this time is rather late, I had
better remind you that the Portuguese
‘do not believe in ‘‘ early to bed and
early to rise.”’ They get up very, very
late in the morning and dine at about
9 p.m. This bulletin reaches them just
as their evening is getting well undep
way.
We Hope So

IU-NDERSTAND that it is possible

that the Rev. H. R. L. Sheppard,
well knowu to regular listeners and to
all who know St. Martin-in-

come into action, -and vice
versa.

A Puzzle

H AVE you listened to the

Communist propaganda
broadecast from  Moscow?
What started the idea that
it was from Moscow that it
came I really don’t know,
but certain worthy gentle-
men now seem to think that
Hilversum is the guilty one,
broadcasting religious and
political propaganda. Person-
ally, I am inclined to think
the offending transmission
came from Mars!

Perhaps !
NOIDENTALLY, did you
hear Mars last week?
I wonder whether the Mar-
tians were listening for us

The scene in the studio at 2LO during the transmission of
‘“ The Passing of The Third Floor Back,” the radio play

recently broadcast from the London station.

the-Fields, may - associate
himself fairly closely with the
B.B.C. in future. He may
truly be said te be the first
clergyman to realise the great
congregations that could be
reached by wireless, and the
first broadcast service in this
country was, of course, from
St. Martin’s in 1924.

A Commeon Mistake
PARAGRAPH I was
reading a little while

ago states, very truly, that
nearly everyone makes the
mistake of buying an accumu-
lator that is too small for his
needs, and has to replace it
with a larger battery later
on. I think this applies
especially to those just
making a start in wireless,
since they do not realise what
their needs will be until too

tH
s

with their 1l4-valve super-
heterodynes? I am at present trying
hard to receive them on the * Mono-

dial.”?
Thanks

GENTLEMAN has been so good

as to write and enlighten me on
the subject of M., Verdan’s atmo-
spheric eliminator, which, in reality,
can only be used in conjunction with
the Baudot system of signalling. I
was very interested in my corre-
spondent’s letter, but I hope he did

mer will read a paper entitled ‘“ High-
Speed Transmission ’’ before the Insti-
tute of Wireless Technology. Any
particulars of this lecture or of the In-
stitute may be obtained from the Hon.
Assistant Secretary at 71, Kingsway,
Ww.0.2.
Late Hours

HE Portuguese Government has
just commenced broadcasting a
special bulletin of political and other
information, commencing at 11 p.m,

late!

A Suggestion

FRIEND of mine, who is by

nature rather inclined to
“ grouse ’’ at everything without really
meaning anything_ tells me that he 1s
going to record any specially good
broadcast programmes (*‘ if there ever
are any,’’ as he says) and “ put them
on” again when the evening’s pro-
gramme seems to be particularly

(Continued on next page.)
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y 2ne ' beam ” wireless service be-
tween England and Canada is now
in operation, and our picture shows
the standard wavemeter which is

in use at Bodmin.

boring. I think he weuld be more on
the right road if he recorded a boring
programme, put it on when anything
particularly good was being broadecast,
and said, “ How they have improved! ”
Auto-suggestion counts for a lot in

radio.
A New Voice
R. ERIC DUNSTAN 'S successor at
2L0 is the Hon. David Tennant,
brother of Lord Glenconner.
already made several announcements

from 2L0, but I doubt if listeners have |
| DO any of the B.B.C. announcers

yet succeeded in identifying him.

A Contrast
T RANSATLANTIC telephony is
going strong now, although short

waves are mot used! Rughby continunes
to -transmit our dear
‘“ speech in ‘the experimental stage,”
and the Radio Corporation of America
is experimenting on the other side. It
is rather interesting to mnote that

He has

| guestion has cropped up
doners are apt to think that 2LO’s

old friend, .

(
| WL GNP I

?) i

© THIS WEEK'S &
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(Continued) %
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atmospherics ‘are the chief trouble in
connection with this work, whereas
they were hardly considered at all when
the beam system toCanada started up!

A Grievance

FRIEND of mine, who has re-

«cently - been doing an enormous
amount of short-wave work, poured out
his troubles a few nights ago. ¢ These
short waves,”” he said, “ kill that itch
for distance completely. When you
hear an Awustralian station coming in
as if he were next door you do get a
thrill at firgt; but afterwards you get
s0 used to it that you think nothing of
hearing the Antipodes every evening.
When you come back to the broadcast-
ing band you are simply bored stiff
when you pick np a station and find
that it is only Madrid or Oslo!”

An Interesting Talk

-~

N QS Ny

N December 2 we are to hear Mr. -

Ramsay MacDonald from 2LO.
He will broadcast a talk on *‘ Forty

Days and Forty Nights in the Sahara,” -

dealing with the desert holiday ~which
he is taking at the present time.

A Real Puzzle

This old

speak correct English?
Lon-

again,

announcer is speaking perfect English,
but ‘what do wour

|
[ AT THE UNVEILING

-

Northern friends |

November 6, £926,

Anotner picture taren at tne sodmin

Beam Transmitting Station, show-

ing the box in which the aerial coup-
ling coils are housed.

think about them? Aud is John
Henry’s English any less .correct than
that of the chief announcer at 2I0°?
Personally, I think this question will
be unanswered until someone answers

the other one, “ What 4 correct
English?
Be Careful
EXT week, November 7-13, is
¢ National Wireless Week.”
The slogan is .“ Let your friends
listen.” This is all right, but my

advice is, ‘‘ Let your friends listen,
but for Heaven’s sake don’t let them
oscillate, or do it yourself, either!”’
Even a most refined, subdued sereech
on the part of a set is most upsetting
to some, and the one thing we must
not do during the week is to give bad
impressions of radio. Also, don’t let
your friends listen if your loud-speaker
bears any resemblance to the now pro-
verbial * bad gramophone.”’
CaLr-SieN.

The impressive scene at the unveiling of the Guards’ Memorial on the Horse Guards’ Parade.

. loud-speakers were employed so that all might follow the service.

Large banks of public-address

A particularly elaborate installation of loud-speakers was

used, another view of which may be seen on our cover this week.
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TRACKING THEM DOWN! -

THE MONODIAL IN ACTION

How to Operate “The Set Which

Realises Your Ambitions”’

Beosoore

This week’s article on the *“ Wireless ” Star Single-Dial Receiver
gives full and complete instructions for neutralising the set,
searching for distant
generally getting the best results.

balancing the circuits,

stations and

AVING completed the

” construction and
gang wiring of the Mono-
dial, checked over

ﬂ the connections and
tested the L.T. and
H.T. circuits, we

must now decide on what valves are
to be employed. Those who have the
requisite valves or who know exactly
what different kinds will be

o

15 to 25. These figures are, of
course, intended only as a rough indi-
cation of what to use.

In many cases it will be found that
general-purpose valves may be used
with quite satisfactory results in the
two positions given, while a valve of
this description will usually do quite
;lvell for the first low-frequency ampli=

er.

WIRELESS. 421

The Last Valve

For the second low-frequency valve
it is desirable that a small power valve
be used, since it will have to handle
quite a fair amount of volume, especi-
ally on the local station.

The type of valve having been de-
cided on, it only remains to determine
what filament voltage will be most con-
venient, and this, of course, depends
on the experimenter’s per-

needed may like to skip the
following paragraph, since it
will deal broadly with the
valves wanted in the Mono-
dial.
Types

Later in the article some
kinds of valve which have
been tried out in this set
will also be given, but what
is to be determined at pre-
sent is the actual type of
valve that is to be used in
different positions. For the
high-frequency and detector
valves I have found that best
results are to be obtained
with valves having a high
impedance and a high ampli-
fication factor, and the be-
ginner to valve work should
bear in mind that the two
do not always go hand in
hand. A glance through the
specifications of  different
types and makes of valves
will show that though two
valves may have exactly the
same impedance, totally dif-
ferent amplification factors
are obtained. As a guide to
the uninitiated I may men-
tion that suitable valves will
be those having impedances
in the mneighbourhood of
20,000 to 30,000 ohms to-
gether with an amplification
factor in the region of

In this view the little balancing condenser may be
seen in its alternative position.

sonal preference. This may
frequently he influenced by
the fact that the nearest
charging station may be a
five-mile walk, and a 6-volt
accumulator which appears
fairly light during the first
half mile speedily increases
in weight.

Filament Resistances

These points having been
settled, you will now know
what resistance will be re-
quired to run the filaments
of the valves at the correct
temperatures, but if there is
any doubt as to what value
of resistance to use with any
particular valve and its asso-
ciated battery, it will be as
well to consult the maxers
of the valve you intend to
use.

If it is desired to experi-
ment with one or two dif-
ferent types of valves it will
be as well to have a selection
of resistors on hand. In this
case considerable care should
be exercised when changing
over valves, else damage may
result when trying to run a
2-volt valve off a 6-volt bat-
tery with a resistance suit-
able for working a 4-volt
valve.

(Continued on next page.)
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Tracking Them Down !—continued

The First Test

I will now assume that the valves

together with the fixed resistors have |

been obtained and the set is about to
be tested out on the aerial.

Connect “the batteries, aerial and
earth leads, insert the valves and coils
and screw the resistors into the corrsct
adaptors. Tune in the local station Ly
turning the tuning dial to the reading
given in the list of stations obtained.

TG R R TR

T T T S TR

It may be that a discrepancy of severai
degrees will be noticed, but this is quite
natural, for it is not.to be expected
that every sct constructed will tune in
any station at exactly the same. dial
reading.

Balancing
Having picked up the local, the two
halves of the tuning condenser may

be given their first adjustment. To do
this loosen the set screw in the ebonite

tube which couples the two condensers -

together and adjust the two halves
separately by means of the tommy -bar
provided and the dial controlling the
condenser nearest the panel till the
local station is heard at'its greatest
strength.

The high-frequency valve should now
be neutralised. Turn out this valve
by removing the left-hand fixed re-
sistor from its socket. It may be

found that, as soom as this is done, |

3 W . L3 .y .
In this photo the figure * 7** denotes the pos_:twnnservgd upon the baseboard for the balancing condenser if it is
desired to use it in the alternative position.

even though the reaction condenser is
set at zero, the detector valve will
commence to oscillate, If this occurs,
reduce the H.T. voltage applied to the
detector valve till stability 1s obtained.

Neutralising

Now rotate the neutralising con-
denser N.C. which is mounted against
the H.F. valve till the signal either
disappears or becomes very weak.
This should occur at one %etting only

of fhe neutralising condenser. An

[ THHE TR R R R T THTTRDe

ULV 3 PRI T O 0 A TR TS

approximate setting for valves such as
the D.E.5B, P.M.5, 8.T.61, Cleartron
C.T. 25B., etc., will be with the moving
vanes halfway in.

For valves of lower capacity the
moving vanes will only need to be about
a third the way in or only just enter-
ing. The exact setting will, of course,
have to be determined by experiment,
but the above will give a rough idea of
what to expect.

ST TR LA T T AR L

HITIEFIEH

ST TR TR R S T TR

'

If it is found that though valves
with a fairly high capacity are used
the signal gets weaker as the neutra-
lising condenser is turned towards its
minimum without any sign of a mini-
mum signal position being obtained it
is probably due to the anode winding
on the H.F. transformer being
reversed.

Grid Bias
Next turn the H.F. valve on again
(Continued -on next poage.)
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How to Operate Your Monodial

and adjust the grid bias battery till
the purest reproduction is obtained.
Two negative tappings are allowed for
on the receiver, notwithstanding the
fact that a common value of H.T. is
applied to both low-frequency valves.
This is done so that in the event of
two valves of different types being
used on the L.F. side, each may be
given the correct value of bias for the
most efficient working. The actual
values required will depend on the
valves used and the amount of H.T.
available,
Final Balancing

After this has been done you will
want to turn your attention to the
final adjustment of the gang condenser
andl the compensation of any excess
lIoad in either of the grid cirenits.

The first step is to tune in one of
the transmissions taking place on the

and this has been left so that the little
condenser used for compensation may
be connected across the detector section
of the tuning condenser.

The Compensating Condenser

Having determined where it is neces-
sary to connect this condenser, it
should be put into position and placed
in circuit. Its correct adjustment will
be found by tuning in the high- and
low-wave stations alternately using a
gradually increasing value for the com-
pensation condenser till a value is
found at which the readjustment at
opposite ends of the scale of the tuning
condenser is a minimum.

Under working conditions it is not
probable that an exact balance will be
obtained at all dial readings, but it

should be possible to get it within a .

few degrees.

Another Rule

I would like to repeat here—if the
first valve half of the condenser
appears to have moved too rapidly
(when wavelengths at opposite ends of
‘the scale are being received as a test
for balance) then the compensating
condenser should be connected across
this half. If, however, it appears to
have moved too slowly, i.e., its value
needs to be decreased compared with
the detector portion, then it should be
connected across the detector half,

The final adjustment of the two
halves of the gang condenser should
be made on a wavelength round
about the 450-metre mark. The
balance will then hold almost exactly
down to about 300 metres and up to
about 550 metres, if the set is correctly
adjusted; while below the 300-metre
mark the aerial tends to pull into tune,

thus flattening the tuning

higher  hroadcast wave-
lengths, a suitable trans-

mission being Frankfurt or
Birmingham. To do this’
it will probably be neces-
sary to increase .reaction
somewhat, and if this fails
to bring in the station
being searched for it may
be necessary to make the
detector valve oscillate.
No fear need be enter-
tained that this will dis-
turb anyone, since a neu-
tralised circuit is being
used. Having picked up
the carrier, that portion of
the gang condenser which
tunes the H.F. circuit
should be adjusted till the
carrier is heard at its
loudest. It should then be

and reducing to a prac-
tically negligible quantity
any lack of balance that
may be making itself felt.

Valves Tried

I have tried a fair num-
ber of valves in this re-
ceiver, and among the
2-volt valves that I have
used successfully are
Cossors, the P.M.1 and
2 HF. and L.F., and the
new S.T. valves. 1 used
the S.T.21 for H.F. and
detector,.an S.T.22 for the
first L.F., and the S.T.23
for the second L.F. With
these valves a high degree
of H.F. amplification was
obtained, while the volume

resolved by reducing re-
action and the gang con-
denser readjusted again so
that the transmission is
tuned in. as strongly as

Queen iMarie of Kumania’s speech of appreciation in
reply to her enthusiastic welcome in New York was de-
livered to the vast crowd by means of the large loud-speakers
seen in this photograph,

and purity on the L.F. side
left little to be desired.
Among. the 4-volt valves
I tried the P.M.3 and 4,
the Ediswan G.P.4 and

possible.

A Rule

Now tune in a convenient station
somewhere near the lower end of the
wavelength scale, Elberfeld on 259
metres, for example, and try if the
-H.F. half of the gang condenser needs
readjusting more than a few degrees.

If it needs its capacity decreasing, -

the capacity load in the high-frequency
circuit due to the  aerial is pre-
dominating and the compensating con-
denser needs to be connected across
the detector portion. If, however, it
has to be increased, then the detector
load is the greater and the compen-
sating condenser must be connected
across the H.F. half of the gang.

An examination of the photograph
shown on page 422 will show this con-
denser connected in this position, and
it i8 indicated as number 5. To the
left of the H.F. choke is seen a space,

................................................... -

:COME AND HEAR IT!:
:  We are anxious to give our readers
an opportunity of really hearing
for themselves the remarkable
results which can be obtained from
the Monodial by relatively unskilled
operators, and a demonstration is
being arranged to take place at
the Elstree Laboratories in the
near future., Invitations to attend
this first demonstration will be
extended in due course to the first
hundred applicants for free blue
prints of the receiver, and these
columns should be watched for
future developments.

-
.
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...................... Setesensrascivarisatsaseeneans®

P.V.4, and the S.T. range.
Satisfactory results were obtained
with all these, while the S.T.48, a
super-power valve, was found to be
desirable for the second stage of L.F.

A number of 6-volt valves were also
tried, among which were the D.E.5B.
for H.F. and detector, D.E.5 for L.F.,
P.M.5 and 6, B.T.H. B.4 for L.F., and
the S.T.61, 62 and 63. 1

Average values of H.T. used in the
Monodial with the various makes of
valves were H.F. 80 volts, detector 40
volts and L.F, 120 volts. If purity and
volume are to be obtained it is cer-
tainly to be recommended that less
than this value do not be used.

(Owing to lack of space we are
unable to include the results obtained
on the long wavelengths and some
operating notes dealing with reception
of the Daventry transmissions, and
these are therefore unavoidably held
over till next week.)
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IN the early days of radio it was
- fairly penerally accepted that its
chief use would be to broadcast to aif
interested world a series of lectures
and talks by eminent authorities on
varying subjects of general appeal. In
short, the future of
prophesied to the principally of educa-
tional value, with the matter put in
interesting forms.

The Mainstay of the Programmes

How differently have affairs turned
out! True, a certain proportion of
present programmes is devoted to such
lectures, but every listener-in knows
that the mainstay of all broadeast
matter is music and entertainment.
It is obvious nowadays that were all
the musical items removed the popu-
larity of wireless would suffer a very
severe setback.

Moreover, the tendency récently is
towards an increasing demand for real
music—the music of the masters—as
opposed to the ultra-modern creations
of what might be termed the futurist
school of composers. In this way
radio is doing great good to the world
by giving a new pleasure to millions
of people.

, A Surprise
Jazz enjoys a certain concert popu-

wireless was |

larity; and thousands who had de- |

veloped the belief that so-called

‘“ highbrow

music was dull, intricate .

and unpleasing (though almost always |
they had made such a decision with- |

out ever hearing any classical pieces&
thought that they had at last foun
an excuse for showing the interest,

latent in all of us, I suppose, in

music. But jazz naturally failed to
suffice. People want something more
from music than that.

It was here that the B.B.C. supplied
the intangible want. They included
in’ their programmes works which, had

they been anmounced in a concert | of the modern French school, to |

Neovember 6, 1926,

By SIR DAN GODFREY
list, would have been in muny cases
condemned unheard by those  persons
who had grown up prejudiced against
the best music of all. Listeners-in
found, to their surprise, that the
compositions of Brahms, Bach, Beet-
hoven, Mendelssohn, Liszt and the
rest were not only tolerable but things
of exquisite beauty. And, being open
to conviction, they began to look for-
ward to the ‘‘ highbrow ’’ music with
a keen zest.

The Key of the Future

The natural consequence is that
there is an increasing demand for the

A special article by Sir Dan
Godfrey, who is so well known
to listeners as the conductor of
the Bournemouth Winter Garden
orchestra. Fis views on the
true relation between music and
broadcasting merit careful
attention from every listener
who'realises what' a potent force
radio is becoming in civilised life

* _
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best music in B.B.C. programmes, I
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do not know in what way it is con- |
trived to learn the changing desires !

of listeners-in, but I am confident that
the future popularity of broadcasting

will largely depend on the amount of |

real music that is given. ¥rom my
own experience here at the Winter

Gardens, where I endeavour to in- !
«clude in many programmes a move- -
ment from a symphony, I can defi- |

nitely state that this is never tho least
applauded item.

One of the causes wkich has perhaps
adversely affected radio enthusiasts all
over the country is the pronounced
tendency among composers, especially

D'xxxxxxxxxxxxxxg
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create what I call ‘‘ mathematical ”?
music. This is music which depends
almost entirely for its appeal upon the
intricacy of its rhythm, and on hear-
ing this sort of music—which needs
considerable mental effort to under-
stand and follow—many people would
condemn it as the sort of ‘‘ high-
brow ’> music they dreaded, and be
further prejudiced against music in
general.

The Immortals

The outstanding mistake in the selec-
tion of music for such purposes as
broadcasting programmes is that there
is a popular superstition that the older
type of music, such as was written by
the masters, has had its day, and that
a new appeal is required. That is
wrong. Now, as always, it is music
with what might almost be called a
sensuous—a heart appeal—that pleases
most. Melody is still loved as much
as ever because it stimulates the emo-
tions. Without such an appeal, music
can never survive the test of time.
That is why the modern ‘‘ mathe-
matical ’ music, with its brain appeal
alone, will not last. That is why jazz
—which can be passable, but is almost
always blatant, agonisingly clangy
and coarse—is already admitted by a
leading American song publisher now
in this country to be dying as fast as
it grew. But music alive with melody,
such, for example, as the wonderful
Unfinished Symphony, can never die,
and will be demanded by listeners-in
of all future eras, whatever may he
the passing ‘‘ rage’ of the time in
musical composition.

Influence on Music

I have often been asked how I think
radio will influence music in general.
This is a difficult question, for some-
thing may be said both for and

{Continued on page 433.)
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A CONVINCING TEST

—now build your own loud-speaker this week-end

WHEN we first offered the public a full-powered loud speaking unit for 13/6
people were frankly incredulous. “No doubt it'sexcellent value for the money,”

—

LA

i,

they said, ‘‘but you can’t expect it to equal an instrument costing several ‘pounds.” ‘-’
So we invited four entirely disinterested judges to sit behind a screen while we carried P
out a simple test., We put on a well-known.and expensive loud speaker and carefull W
noted the quality and volume of reproduction. Then the horn was removed from it

= =

a,

and attached to the ‘‘ Lissenola” and the result again carefully noted. This was
repeated with half-a-dozen expensive loud speakers. It was found impossible to say
which gave the better result—the original loud speaker bases or the ‘‘ Lissenola.”
This is a test you can make at home yourself,

The * Lissenola ”’ is a universal fitment ; you ca- a‘tach it to any type of loud speaker horn or gramophone horn,
or to the tone-arm of any gramophone, and get faultless results. You can ea ily follow the simple instructions
and full sized diagrams enclosed with every “ Lissenola ”’ and make yourself—for a few pence-—a handsome full-
powered horn of tested and proved efficiency, giving you a complete loud speaker equal to any high-priced senior
model you can buy and saving you many pounds.

SEVEN DAYS®' TEST AT HCME.

Your dealer will demonstrate, but be.ter than all, take tne LISSENOi.A home—put it on your set—put it on
your friend’s set—try it with the horn of an expensive speaker fitted to it—test it for seven days—then if you are
not satisfied take it back to your dealer’s o: send it tack to us.

13/6

= N

The " Lissen " Reed At-
tachment for wse with
cone diaphragm lowd-
spcaker  Price 1/-

The *Lissenola™
instantly converts
any gramophone
into a loud-speaker.

THE LISSENOLA

Hear it before you buy at your dealer’s — this week-end. { <
. LISSEN LTD., 18-22, Friars Lane, RICHMOND, SURREY. 5

Managing Diredor: T. N. COLE. 166
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MORE PARALLEL-
il FEED CIRCUITS TO TRY

By GEOFFREY ELTRINGHAM.

In Vol. 5, No. 9, of “ Wireless”’ our contributor save some
parallel-feed circuits to try. In the argicle. below suggestions
are giveq for trying some further circuits on these lines.

CIRCUIT which lends
itself particularly
well to conversion to
the parallel-feed type

that it is hest with most transformers
to make this winding the same one as
i that which was tuned in the original
circuit, namely, the primary. In other

|
f

November 6, 19264

Better Selectivity

The potentiometer is left in circuit
in case the circuit should show any

is that employing | eeoeeeeses 4 = PP - B DN B e e
tuned - transformer © +i
intervalve  coupling £ R-F (o5

with one of the early types of barrél 5 CHOKE

plug-in transformers.

Such a circuit is illustrated in Fig.
1, and it will be seeh that a potentio-

— +2
<S§ HT

meter is pravided to stabilise the H.F.
valve, and also that reaction is pro-
vided direct upon the grid circuit of
the same valve. In general, of course,
the potentiometer control alone would
be sufficient, but reaction is also often
provided to allow for the different be-
haviour of various valves and so on.
Such a circuit gives quite a fair degree
of amplification, although not so much

T ’_

Rs

as one of the modern versions, but
selectivity is usually poor.

The Simplest Form POTENTR

Such a circuit is very easy to con-
vert to the parallel-feed type, and
reference to Fig. 2 will show how it is

the Fig. 1 circuit.

L aas ad o s o oo o d

Fig. 2—This is the simplest version of a parallel-feed circuit developed from
The size of the winding T1 has been reduced to improve
the selectivity and stability of the circuit.

done in one form. The usual H.F.
choke is placed in the anode circuit
of the H.F. valve, in place of the

words, the primary i3 now used as the
secondary. What was previously the

\V i
A

+1
+2

LY
—

POTENTR T

Fig. 1—This is the circuit taken as a starting point for the modifications
described by the author this week.

- 2 e dh o 0o S o S 2 o2 o o o

primary winding of the transformer,
and the tuned winding of the H.F.
transformer is now connected directly
between the grid and filament of the |
detector. valve with the usual grid
condenser and leak. It is to be noted

secondary is now used as the primary,
and is placed in circuit between the
anode of the H.F. valve and the fila-
ment circuit, with the usual blocking
condenser of .0003 or thereabouts in
series.

tendency to self-oscillation, but it is
not likely that more than a very small

positive bias will be needed to stop

any self-oscillation, and selectivity
will be found to <be considerably
improved.

To obtain still better results, it is
advisable to reduce somewhat the size
of the winding T1 on the transformer,
that is to say, the winding which was
originally the secondary.

1t is quite easy to pull wire out of
the secondary of the great majority
of transformers, and at least one slot
should be emptied. The reaction
arrangements, it will be observed, are
left unaltered, and will be found quite
useful in bringing the circuit to the
most, sensitive condition.

Neutralising

The obvious logical step to take on
having reached this point in the con-
version to a parallel-feed circuit is to
neutralise the arrangement, and Fig.
3 has been drawn to show how this
may be done. It will be observed that
what is called the split-grid method is
msed, the coil which forms the grid
circuit of tho H.F. valve, namely, L2
being now one of the centre-tappe(i

(Continued on page 428) L
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CARBORUNDUM STABILISING
DETECTOR UNIT

Ensures Greater Sensitivity—Increases Selectivity—Crystal Clear Tones

There is no denying the pure, true quality of crystal reception, and it
1s now possible to get such reception on any set without the fuss and
trouble of a nervous cat's whisker jumping off the sensitive spot.

The Carborundum Stabilising’ Detector Unit has revolutionised crystal
reception. It is built around the fixed permanent Carborundum Detector
—NO CAT'S WHISKER—NO ADJUSTMENTS—and retains its
sensitivity, and simply cannot burn out.

The Stabiliser gives you a resistance controlling feature through which
the Detector can be made to match the impedance of any circuit-—think
what this means on reflex sets.

For the reception of tones of natural quality equip your set wnth the
CARBORUNDUM STABILISING RQETECTOR UNIT, which is the
only really permanent Detector, and the only perfect Detector for crystal
and reflex receivers. BRITISH MADE.

PRICES, INCLUDING POSTAGE:

No. 32—Carborundum Stabilising Detector Unit, complete with
No. 30 Carborundum Detector, but without Dry Cell 12/6

Ever-Ready Dry Cell U.W.5 (price extra)
No. 3¢—Carborundum’ Detector
Send for Descriptive . Folder W5

THE CARBORUNDUM COMPANY, LIMITED

TRAFFORD PARK - - - - MANCHESTER SNE | HOLEL GEgNGS

The - i ks ‘ National
3 Wireless
Best . = Week
Home ' - . f Nov. 7-13.
Construction ] o K== gl Let your
Receiver. g ’ - friends listen!

BURNDEPT
All-Wave Super-Heterodyne Receiver

IF you desire to construct your own Super-Heterodyne Receiver we supply the Burndept
Transformer's singly and also in Kits of three and four perfectly matched, comprising
respectively two and three intermediate frequency amplifier valves. With each Kit we supply
a detailed constructional diagram panel lay-out, list of parts and full instructions. = For all
waves from 30 to 3,000 metres, with Frame or short Indoor aerial, or wire round picture
rail. We also supply suitable cabinets and front panels. Send for full details or

ead Office and Factory: ASK YOUR LOCAL DEALER Ne.913. Kitof T-ree £3 150

P
BLACKHEATH, LONDON, §.E.3. i —
Telephone: Lee Green 2100. No. 914, Kit of Four £5 5 0

*Grams: Burnacoil, Phone, London. No. 916. EnveloTe_c'ontaining
Londen Office & Showrooms: . .

15, BEDFORD ST, STRAND, W.C.2. Drawings, Diagrams, In-

LRl L 2 structions (W.P. 106), etc.,

*Grams: Burndept, Westrand, London.

Agents and Branches everywhere. ///// / e % / ’////” ////%__ 2/6. Supplied free with Kits.
é/ﬂ/”/ %/ Dbty //m{/////aW
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More Parallel-Feed Circuits to Try—continued from page 426

variety. The actual arrangement of
the grid circuit which is suggested is
the same as that employed in the Mono-
dial, a high-frequéncy choke being in-
cluded in the return lead between the
centre tapping on the coil and the fila-
ment circuit. It will be interesting
to experiment here and note whether a
high-frequency choke or a high resist-
ance of the order of 100,000 ohms gives
the best results.

B L~ T OO PV U DL S

consists in the insertion in series with
the reaction coil in the anode cireuit
of the detector valve of a high-fre.
quency choke, shunted across which -is
a variable condenser.

Seccotine to hold it together. When
this has set, it can be slipped off the
pencil and wound with about 40 turns
of Number 34 double silk-covered wire,
the two ends being brought out to
flexible connections. . )
LA Rezinartz Reaction
Fine Adjustment

If apy difficulty is experienced in
operating this circuit as regards the
manipulation of the reaction coil,

The actual expedient to adopt in
inserting a, scheme for producing re-
‘action will naturally depend to a large
extent upon the available panel space
If there is room

oo on the existing set.
: —e for another variable condenser of .0003
\ / z +l capacity, a very attractive scheme is
y. 3 H.F. to use the primary coupling coil also
as a reaction winding, using the form
] of reaction which is usually associated

L.

with the name of Reinartz.

Such an arrangement is shown in
Fig. 4, where it will be seen that the
necessary extra components for "this
particular method have been inserted.
In the anode circuit of the detector
valve' there is now a high-frequency
choke, and between the anode of the
valve and the upper end of the

primary coupling coil will be seen a
variable condenser for the purpose of
producing reattion.  This method is

- L

i LT
+ T ’

C.B,\! -

the intervalve circuit.

Fig. 3.—The circuit can be improved further by transferring the reaction to
The receiver can be allowed to oscillate without any
serious risk of causing interference.

probably the best of those which we
have so far discussed, since there are
no variable couplings between coils to
be arranged, and the control of re-

The circuit "is neutralised in the
ordinary manner with the small con-
denser N.C., 'and the parallel-feed
coupling arrangements are obtained as
in the previous example.

In the Fig. 3 circuit reaction is
applied to the secondary of the trans-
former—that is to say, to the inter-
valve circuits—it is evident that some
special arrangement of- the reaction
coil will be needed. (To remove the
possibility of misunderstanding I
should remind the reader that when
I now speak of the secondary of the
transformer, I refer to the winding
which is now being wused as the
secondary, and which is tuned by the
variable condenser, but which was
originally the primary winding.)

Reaction Coil

With most of the barrel type of
H.F. transformers it is a fairly easy
matter to arrange a reaction coil to
couple with the windings, since many
of them are bored out down the centre,
80 that a coil can -be inserted. At
least one maker of H.F. transformers
markets a little attachment consisting
of a sliding coil which fits into this
hollow core, and enables reaction to
be obtained in a very simple manner.

If such an attachment is not avail-
able it is quite an easy matter to make
a little coil” for the purpose by con-
structing a small paper tube to slip
easily inside the transformer. You
can make such a tube by rolling paper
round a fountain pen or pencil of suit-
able size, with the aid of a little

e e e o o o o o o

action is particularly smooth and

which is not perhaps the easiest way gradual.

of getting a fine adjustment of re-
action, some one of the well-known
devices for obtaining a fine control can
be incorporated in the set.

For example, one could incorporate
what is called ‘¢ throttle control,”
which is well known to be a particu-

A Good Method

A further advantage of this method
is that the reaction adjustment has
very little effect upon the tuning of
the grid circuits, and it is possible to
search for very weak carrier waves

Lo o o 5 o o o 2 o o oK o o B e o e e e e o D B o o

\\/4 H.F.
Y. 3 CHOKE
L,
L
H.F. !
CHOKE
— e - LY
b ] 2 TR

Fig. 4.—If there is room upon the panel for an additional variable condenser,
a better method of reaction control can be used. Here the so-called Reinartz
method is indicated.

e o o o o e e R o e e e e o e o ]

larly pleasant and smooth control of
reaction independent of any moveable
coil. In this method the coil is in-
serted fairly well inside the winding
upon which it is reacting, so that the
set ‘would normally be thrown into
oscillation, and then an auxiliary
method of control is introduced. This

with the set in the oscillating con-
dition (remember that it is now non-
radiating), and when the carrier wave
has been found the reaction adjust-
ment can be decreased until the
receiver just ceases to oscillate, where-
upon the signals will be heard at theiy
loudest.
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If you had met Scott-Taggart—

@S UPPOSING a month ago you had been on your way to a

dealer to buy a valve and you had met Scott-Taggart. If
he had recommended a certain valve as ideal for your
purpose, would you have taken his advice ? Supposing he
had said: “ When you get it, I shall be happy to test it out
thoroughly and, after I am satisfied it is up to standard, give you a
personally signed certificate to that effect,” would you have
accepted this offer ?

You would not consciously have analysed the reputation he has
built up as the best-known expert on valves in this country. You
probably did not even know that his bocks on the subject have been
a guide to over 500,000 readers of them. It might flash across your
mind that he was the head of the great Elstree Laboratories and the
keenest of critics of valves and apparatus. How far would his
opinion have influenced your judgment ? Would you have put his
recommended and tested valve in your valve holder with confidence ?

To-day you have _actually to answer this question. John
Scott- Taggart has relinquished all his former activities to
produce the best valve he can. It is available in eyery type,
and the designer personally initials every box to certify that
the S.T. valve inside has been tested dynamically (i.e., under
actual operating conditions) under his own supervision.

You are about to buy a new valve., Let it be an S.T.—the valve
which, as its dynamic curve shows, gives high amplification and
wonderful .purity of reproduction. Thanks to the torodium
filament and the high constant vacuum,. its performance will be
maintained, for S.T. valves are built—like the Pyramids—to last.

S.T. Valves are now on Sale! In case
of any difficulty or when seeking advice
on types to use in your set write to me at

S.T. Lid., 2, Melbourne Place, London, W.C.2
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Scott-Taggart makes them

'HE S.T. valves described in these pages have been
manufactured in England by, and to the speci-
fication of, John Scott-Taggart, M.C., F.Inst.P.,

A.M.LE.E., whose name is probably more familiar than
that of any other expert on the valve.

Before entering the valve manufacturing industry,
Mr. Scott-Taggart was the head of the group of wireless
periodicals which included Modern Wireless,
Wireless, and The Wireless Constructor.
In addition, he was the founder and head
of the Elstree radio research and test labor-
atories, where part of the work consisted |
in the critical testing of valves, sets and |
components of the leading manufacturers
in this country. Before these activities, {1
Mr. Scott-Taggart was in charge of the |
manufacture of valves made for the British |
Government.

Mr. Scott-Taggart is the author of the
leading text-books on the valve, his Ther-
mionic Tubes in Radio Telegraphy and
Telephony being the standard and most
comprehensive work on this subject. In
addition, his books, Elementary Textbook on
Wireless Vacuum Tubes, Practical Wireless
Valve Circuits, More Practical Valve Circuits,
Radio Valves and How to Use Them have helped in no
small measure the present generation of valve users.
More than half a million of his books have been sold,
excluding foreign translations, indicating to some extent
the confidence of the wireless public in his work, his
judgment, and his knowledge and experience.

More than fifty patents, all concerned with valves,
stand in his name, some proof of the inventive genius
of one whose whole technical life has been concerned
entirely with this branch of radio.

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

Having already firmly established the design and
processes of manufacture, Mr, Scott-Taggart (whose
initials S.T. give the valves their name) determined
in spite” of the laborious work involved, to see thaf
each and every valve sent out by S.T. Ltd. should
be tested by electrical measurements and on actual
signals under his own supervision. Each valve box
e has a space on it where Mr, Scott-Taggart
008 personally initials a test certificate for the
. valve inside. The firm of S.T. Ltd, and
its Managing Director feel that valves should
not be regarded as a kind of lamp or as so
much merchandise. They feel that the
manufacture and testing of valves require
the undiluted attention of those who
have devoted their lives to this industry
and have no subsidiary interests.

However casually one may regard a
valve, the fact remains that no two makers’
valves are the same. Outwardly and in
actual operation the S.T. valve is robust,
highly efficient and foolproof. A child can
buy one and fit it in the family set. But
inside that glass bulb all the ingenuity of
modern science, the precision of specially
designed machinery and painstaking care
in testing have contributed to make a valve which stands
out head and shoulders above others.

In the early stages, the designer of the S.T. valve
refused to proceed unless he was entirely unhampered
and able to use any invention he desired. As a result,
S.T. Ltd. “are operating under all the leading patents
which have contributed to the advancement of the
valve. Nothing has been sacrificed in design through
inability to use some invention essential to achieve the
best results.

Reasons why you’ll prefer S.T. Valves

(1) The Name behind them

They bear the imprint of Jobn Scott-
Taggart and all that this name has come
to mean in the valve world.

(2) Possess the right Dynamic curves

They are designed and tested on the
basis of Dynamic characteristic curves.
The common method is to have regard
ohly to the static or ordinary curve. The
ordinary curve, while valuable for .some
purposes, ignores working conditions,
since it is taken with a fixed anode voltage.
Every valve in a wireless receiver has,
however, 2 constdntly fluctuating anode
vol age which, when the grid is made
more positive, becomes less than the H.T.
voltage, while when the grid is more
negative, the anode voltage rises to a
value higher than that of the H.T.
battery. This is due to the variation in
current through the impedance always in
the anode circuit of the valve. This
impedance may, for example, be an H.F,
or L.F. transformer, a choke, a resistance
or a loudspeaker.

This phenomenon is generally over-
looked by both manufacturers and many
valve users. Every type of S.T. valve,
however, is designed to give the right

Dynamic curve which represents the
conditions with the impedance in circuit.
The valve,moreover, is fested dyhamically,
i.e., under operating conditions.

(3) It is their curves that count

All the operating merits of a wvalve,
whatever the type may be, are reflected
in the characteristic curves of the valve—
provided, of course, that the right curves
are taken. The effect of electron emission,
the shape, sizes and spacing of electrodes,
for example, all produce an effect on
efficiency which is noticeable in the
characteristic curves of the valve. That
is why S.T. Ltd. lay so much store by the
curves of their wvalves. Anyone can
claim perfection and this or that merit,
but in the end the curves show defects or
merits. The Dynamic curve of a valve
cannot lie. It's the curve that counts!

(4) Like the Pyramids, they last

® However good a valve may work and
however good a curve it may have, this is
no consolation if the valve only lasts.a
few days or a few weeks. This brings us
to what many people regard as the most
important factor—the life of the valve,
About 5o per ceut. of the valves sold use

Advt. of S. T. Ltd., 2, Melboiurne Place, W,C.2.

thoria in their filaments and oftén the
power of emitting electrons seriously falls
off. The valve remains alight, but the
emission falls below the safe limit and
signals become—to many—unaccountably
weak, and distortion also arises. The S.T,
valve has a forodinm filament and has a
very long and useful life. If you buy your
valves on the basis of the length of service
they give, you will always choose S.T.'s,
:{orl they are built like the Pyramids—
o last.

(5) The Torodium filament

The secret of the long life of the S.T.
valve lies first in the filament and secondly
in the vacuum. The filament is made of
torodium, a recently invented alloy of
precious metals which gives off, when
heated, a copious stream of electrons,
This power of emitting a generous supply
of electrons remains throughout the life
of the valve, and, moreover, breakages
through the brittleness of the filament are
unknown, as even after being used for a
long period it retains a strength and
pliability comparable to that of a steel
cable. The life is also largely attributable
to the fact that the torodium filament
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operates at so very low a temperature that
it gives no visible glow.

(6) Extremely high vacuum due to the
Barguet process

The vacuum in a valve is a feature
which greatly influences not merely the
initial operation of the valve, but also its
life. After a time, there is a tendency for
gases absorbed or * occluded by the
metal electrodes in the valve to leak out
into the space in the bulb and partially
spoil the vacuum. It has been proved
beyond question that the slightest traces
of oxygen, water vapour and other gases
greatly affect the electron emission and the
life of the filament. In the case of S.T.
valves, the electrodes are heated to a very
‘high temperature to drive out every
particle of gas. These gases are then
withdrawn from the bulb by the Barguet
process of evacuation, which produces the
highest vacuum known to science. This
high vacuum is retained, and is a potent

factor in giving the S.T. valve a long and -

efficient useful life.

-careless.

(7) Economical, as they take very
little current

Economy in upkeep is a vital factor in
the choice of a valve. Hence the great
popularity of dull-emitter valves. ‘Many
so-called dull-emitters are, however, very
extravagant in current consumption in
comparison with the S.T. valves, which
only take o.1 ampere in most cases and
o.15.ampere in the case of one of the
power valves. Work out how much this
saves you in the cost of accumulator
charging and the fatigue of carrying
accumulators to be charged. The smallest
increase above these figures means greater
cost and trouble.

(8) Not critical to work

One of the most delightful features of
the S.T. valve is the fact that it is not
critical to work. You can, in fact, be
For example, the torodium fila-
ment will work efficiently with or without
a rheostat or resistor. Many valves are
very critical on filament voltage, but the
6 volt S.T., for example, will work off any
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voltage between about 4.5'and 6 volts,
Some valves only work at their best when
the accumulator is absolutely fully
charged, and signals ‘‘go off ” after a
time., The S.T. valve, however, will
continue at work until the accumulator
runs d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>