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' This valve generally is a two-electrode
‘walve, with heated filament. With a
valve which has a filament and - an
" snode it is eévident that when the fila-
- ment is. heated it will emzt negatwe
. »eleetrons. :

Gharacterlstlcs of Powﬁr Umts.

VOLL‘AGE depends on :the current.

“.v .derived, and the internal resist-
~ance of the 1ectxfymg valve, - This moust
. be 'low . with respect. tq the external
_ resistance (Philips 378, valve about 300
ohms at 4 volts).
. Tests for “ripple” (hum) have been
’ made when high tension supplv units -
are nsed and compared with “B” bat-

- tion by lighting supply ‘(reception test
of Daventry). ¥verything depends
-on the smoothing condensers and chok-
ing coils for the current derivation and
. voltage. (With a certﬂm percentage
o ;.ipplex) ‘

Alsematmg Current Valvesk

-THE simplicity of workmg connect-
-7 ed with high-tension supply units
brought -about the idea that filament
- eurrent could also be. derivéd from the
alternating current supply There were
. however, many drawbacks. The #la-

- ments of ‘radio valves .at present are

o very thin, and this being so their heat-
- ing properties are very small.
) It therefore follows .that when a

'ﬁlament iy fed with alternating cur- -

rent the filament ogcillates with the
same frequency as the alternating cur-
rent supply, that-is to say, & maximum -
and a minimum “aré obtained twice
) cycle. - The emission,”
. theiefore, shows the same fluctuation
§ and ‘8 hum is cleau]y audible in the

-.Bo You szw"

'I‘hat when a tebtatm appoints
the ,I:‘ubllc Trustee his execu-
tor he can appoint one or
more advisory. trustees to co-
operate ‘in-the administration
of his estate? A testator if he-
80 ‘desires can have an inti-
‘mate friend, a public account-
‘ant -or his family soliciter
work in conjunction with the
Pubhc Trustee

ADVISORY TRUSTEES

. This is a heading of an inter-
esting folder just lssued by
‘the Public Trust Offide. Tt sets
- out briefly the advantages of
) appomting advisory tru%tees
. in certain instances.
Free copies ‘may be obtained
from any Office or Agent of
~ the Public Trustee, or post
" free from the ¥ublic Trustee,
‘Wellington,

61

applied. * .

Thig dmwbach can be overcome bv
(Lpplymg sufficient heat to the :fila-
menté. 'This will eause a much higher
filament eurrent consumptmn, ‘but "as
they -are not fed by an accumulater. it

~matters very Httle. The feeding trans-

formeér must supply more current, it
is true. but indicated in" watts the in-
“erease -is ‘practically neghglble. )
This, however, is not “he only dHiffi-
(_ulty The -alternating . current  volt-
ages passed to the grid of a radio valye
must clreulate in the grid eircuit. This
grid “cirémit- consists of resistances,’
‘capacities,’ self<induction or .combina-
{ions. - These generally are -connected
gn one side to.the grid of the valve
and on the other side (generally negn-
tive) to the filament. If thig is doue
with a valve where the filament is fed
by alternating currents, ene will real-
ise that the. potential of the filament,
is not constant with respect to ‘the

_grid; -but instead, a variable one, cor-

responding with the frequency of the
altermating current. TFox this reason
this side of.the filament alternatively
has a p0q1t1ve and a negative: potentl.ll

with vespect to the grid, and this T

causes alterdations in the anode current
which is audible as hum.

In order to.avoid this the filament
must be shunted by a resistance of
which the centre is connected to the.
grid-cireuit. This can be accomplish-
ed by means of the sliding contact on
a potentwmetet, or the tramsforiner
usel -must have the centre of the see-
ondary winding tapped o

If sufficient p1ecauﬁ’ons are taken
that those parts earrying alterpating
curtent - (transformers, filament - car-.
rent - ‘mains, - ete,) cannot cause indue-

-tion, good results can be obtained in

this-way with amplifying valves. Even

W ordinary power valves cdan be used on

a wodest seale in low-frequency ampli-
fiers. - ‘At present better types have
been developed in the D105 and D143
with a filament current of .65 amps.,
and the I series as well as other spe-
cialised valves.

The greatest difficulties, however, are
caused by feeding the detector valve
with alternating current. The work-
ing of the grid condenser with lealk re-
sistanee to obtain.rectification renders
the valye still more sensitive to the

‘intinence .of alternating currents and

the (apautive charges of the grid with
respect to the end of the filament, more
especially when reaction coupling i
applied which causes & hum as the re-
sult of arode ecuirent oscxllatmns pro-

duced as stated above. The meéthods
for dealing” with - this - trouble .are not
at all sufficient, and only when a new
principle is. used (separaie *heating)
has-it become possible to - comstruct a

. detector valve which works. absolutely

free of hum with alternating current.
. The emission of electrons is not ob:

vtamed by a filament but by a separate

tubular surface which, is indirvectly

heated by a filament fed with. alter-

nating current. This filament. is
connected to an -alternating current
voltage of 2.5 volts, and consumes 1.5
amps. Valves of this class are the
227, H102T, and F215, This latter has
the. same characteristic as H4L5, while
the former and second are 201H type. -

. Counection to the grid -circuit is, of

- eourse, not by medns of the filament,

but. By the electron emitting cathode

‘which has no electric contact with the

m filament.

. For connection to the grid

.-made in. A.C.-valve manufdcture

the cathode (on the cap). ,

These. alternating current valves pro-
vide a solution of the problem of fila- -
ment current supply, and when replac-’

ing the megative grid voliage battery .
by -a rvesistance, shunt a condenser in as used in the detector sockets of the,

the anode cirenit, ‘ox, still bettér, use.
a smail high-ténsion. supply unit.

‘The. modern trend. is towards  the
uge of indirectly-heated - valves dn all
qoakets of the -recbiver but the Iast,
it- bemg found satisfactory to feed the
ordinary D.C. valve from an-A. C. fila-
ment -source when:the valve is not
“followed by 2 further amphfymg gtage,
ie., on the “power” .or ou‘tput socket
of the receiver. . = -

‘Due to. uniformity .of elect:'on emis-

sion all along the cathode -and other,

reasons which are rather teehmcal
to -he of general interest in these
columns, it is. 1ossible to design” and .
manufacture, mdependently-heated AC.
valves having characteristics far sur-
passing the best possible from a direct-
Iy-heated filament- valve, i.e., battery-
operateﬁ type.» " .Q ’

Vaive Chamcternshgs.

HERN are .three main factorss or
cicate the “goodness” of a valve.
The" first of these is the *amplifica-
tion factor” of the valve, giving some -
indication. of - the voltage gain-of the
valve, i.e., how mnany signal voifs may
be expected ‘in the- plate- circuit from
che volt applied: to the grid. o
The next factor is plate impedance.
which Indicates how much of the valve:

opposes the settingup of the desired gets for A.C. operation, but there are; ‘

signal currents variation on ity plate
cireuit. ‘The impedance normally
‘should be low.

Generally speakm a high umphﬁca-
tion factor- is- deqmble, but this is
usually accompanied; by a rise in im-
pedance, - the latter disadvantage. off-
setting the.former advantage, so that
these fwo factors must be jointly con-
sidered to arrive at a true estimate of
the merit of the valve. Thls charac-
teristic is- known as “slope or “mu-
tual conductance? It ig usually ex-
pressed in “milliamperes per volt” and
gives valuable information as to the.
number of milliamperes off gignal cuar-
rent released in-the plate circuit of the
valve for each volt of apphed s1gnal
grid potential, . ..~
. Thus the steeper the slope of the
valve, i.e, the greater the ‘M,A’s per
volt,” the more- effective it is. -

‘To indicate-the enormous advances.
we
may compare a modern example with
the D.C. general purpose guarter am-
pere valve . :

D.(‘.‘-. AC.
. Amphﬁcatmn factor . 8 24
Impedance ...... 10,000 8,000
Slope ... 0.8. 3.0

From these ﬁ"ures it is readily seen
that it is possible to design an A.C. set
not merely a “convenient” set in that
it eliminates battery troubles, but a
definitely superior set to one .battery
operated.

The initial troubles experienced in
the manufacture -of A.C. valves have
been overcome by at least the léading
manufacturers, so that there iz now no
reason why the modern A.C. valve
should not' last plactlcally as long as
its D.C. brother. -

The first gerieral purpose A.C,. valveq
({lirectly heated) gave trouble due.to
an “epening” of the filament cirewit
because of a manufacturing: trouble exs

-

charactemestlcs which serve to.in- ¢

R

: reetifying valve is near}y always used telephones when ﬁla,ment cuwent is ‘$o ‘eiveit a connechon xs pwvuied with penenced in getting the “pinch” of the

filament support to bite deeply. enougn

through the oxide coating of the filas -

1ment -to maintain good permanent con-
tact .with the metal heneath,
The earlier indirectly hedted valves;

first American’ A.C. receivers, had a
distressing habit. of bmning out after
a4 very short life. This was wont to
take place just inside the msulating
thimble of the cathode,

Both of these troubles have now been
-overcome, and the reader need not hesi-
tate to “go-A.C. on account of shorts
lived valvés, “provided, of coupse, . that
‘he buys a high-grade receiver in which
‘the necessary protection demanded for
_A.C; valves has been taken into sermus
aceount by the designer,

The tse of receivers .‘deriving . all
their ‘power requirements” from -the
A.C. mains biag greatly helped alopig
the development - of “real” . poiwer.
‘valves. - When operating from battery

supply the use of a ¥real” poweér valve
fmposed such a drain on the financial

resources of the average user—due to
incessant and expensive battery re

newals—that the use of.valves suit-
‘able for giving really big volume with-

" out distortion became prohibitive.

bination” sets draw quife a small
amount of ‘“power” from the house
supply mains, and we need no lofiger
starve the speaker on ‘account of pro-
Tiibitive running costs. | We' ean thus
énjoy realistic volumé, and our thanks.
are largely due to A.C. operation.

In the early stages of A.C. develop-
ment it was only feasible to make large

now on the New Zealand market com-
pletely A.C. operated receivers as small;
as two valyves, of moderate ‘price, and
completely satisfactory -operation. -

The.use of A.C. has then-conferved
the following benefits on thé radio user.
It has provided excellent. battery sub-
stitutes and charging aids by which
the- user may, with his existing D.C.
sef,
maintenance worry. -

It has provided means whereby the
D.C. set may be modernised for com-

plete battery elimination, and at the

same time improved in rvesults. It has
_enabled Dbetter sets to be -built, and .
these to be completely eperated from
an A.C. power source. It has made
possible realistic volume and. ‘tonal
quality hitherto impracticable, and
lagt, but decidedly not Tedst, it has re-
anced radio operation costs.

‘Hence «t isx hardly ecessaly to re-
mark that A.C. operation of radio re-
ceivers lhas ('leﬁmtolv come to st y,
and represents one of the qredtmt a@d-
vances that have been nmile in vadio
of recent years, B

r

Australian Sta_ﬁons. '

EWS cbnies from Sydﬁey that stas

tion 2BL, Sydney, is the first of -

the A class Australian stations to have
2 new transmitter, axd this is’ now be~
mg puilt. Thiz will give 2BL an aerial
power of 5000. watts, which means an

All this is changed with A.C., opera~
tion, because even the largest “com-

enjoy better reception with less

.

increase of nearly three fimes the pre- . |

sent power of that station.
also & suggeqtmn to mgve the transc

mitting station of 2BL further awuy

{rom Sydney as, owing o ‘its greater
POWer,
some diffienlty in tuning it out, if de-
sired. to hear 21‘(3
mtexference. ;

There is/"

“city residents - will experience

.S,w, dney, without



