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. YNSIDE; 8 yﬁlvel_ when ‘in action, we'
- have the filament heated by the’

A. battery, .which  causes a stream

" of electrons to he shot off or “emit-

ted” from the filament.

“irons, being negative, are. aftracted|

to the plate, which is always positive

on account of the B hattery current

which flows from plate to filament

e ‘and back to the B battery. The vol-

tage impultes of signaly that coma
to the grid have a great effect upon
the conductivity of the space hetween

. the filament and grid with regard to
" the flow of electrons, so that as the

grid becomes more -or less negative,
the flow of electrons decreases or
iereases. . In this ‘way the small

. Intpulses: on the grid:are able to pro-

.duce larger - changes - in  the .plate
aircit, and thus’ amplification i ob--

FTROM ‘this it is. seen that there is
" move energy flowing_in the plate

- eirenit. than: in the. grid cirenit, -so

that if we:can feed back a little of
the plate cireuit “energy in stuch a
way “as .te increage that  whick ig
‘already ‘in the grid cifeuit, this in-
crease will be’ amplified' and’ appéar
as a Btill ‘greater rincrease” in eur-
rents flowing. in- the plate cireuit. -

: THERE“isf 'always' a; éertain ixmount i

of “damping’ in a wireless eiv-
cuit; which tends to make signals die
down.” We can' prolong the¢" dying-
down process by supplying ‘energy to
compensate . for  that ‘which ig loat,
8¢ in an oseillatory eircuit’ we 'can
feed: in- energy and wipe out the
effects’of damping. C
1% 'we use reaction to fued enerizy
back into the prid cireunit of a valve
We ¢éan so adjust matbers that the
oseillatigns  produced” . by passing
waves dre prolonged and . die away
or " ean’ feed back
4" larger amount, so that oncé dscil-
lations are started, they are main
tained indefinitely.. 'This latter con-
ditions ‘is called “self-oscillation,”
and oecurs when the energy fed back
balances that lost in, pvercoming re-
sistance, and so on. -
This process is.equivalent o ve-

‘ducing the damping of the circuit,

and it is most beneficial in increaging

the sharpness of tuning of the eiy- |

cuit, since the lower the losses by
damping, the sharper the tuning, and

" this holds good up to the point at

e

=

These elee- |1

ﬁrhiéh ;.self—osﬁ:ﬂléﬁon commences,
when the damping s said ‘to be re- |-

duced to zere. - : . .
HE actual method of producing
~ reaction is guite simple. It is

usually. done by including-in the

plate cireuit of the valve a coil which"

s arranged to.act inductively upon
the tuning coil in the grid cirecuit,
by one of the usual methods of in-
‘ductive coupling,  When eoils are so
placed, currents flowing. in one eoil
cause similar cirrents to flow in the
other by the familiar process of elee-
tro-magnetic induction. -Hence, this
arrangement iy often called reaction
coupling. . .. - .

So much for the good ypoints of
reaction. We must not forget that
reastion wrongly used is a eurse
instead of a blessing, not only to the
user, but to. all. his  meighbours ag
well. Tt is quite easy to see how this
may be if we remember that reaction
is capable of producing coniinuous
oscillations in the grid ecireunit of a
valve. If that grid circuit is con-
nected to an aerial, it is obvious that
oscillations . will flowin the aeria},
and the whole becomes a miniature
transmitier radiating rather weak
continuous waves. ’ o

This radiauon takes place upon
whatever wavelength the user of the
‘set is receiving, and so if he is trying
to receive broadeasting, the radia-
tion will be right on top of the
waves from the broadeasting station
and will produce howls and whistles
in the receivers of everyone within
a couple of :ailes or more, who may
happen to be listening to the same
station. Moreover, the speech heard
in the oscillating receiver will be
more or less distoried aud spoiled,
although a little louder than when
reaction is properly adjusted.

TO make proper use of reaction

when receiving broadeast, it
should be adjusted so that the eip-
cuit is. almost oscillating, but not
quite. This is in the case of weak
signals. When strong signals are
being received, reaction may be very
much reduced or brought to zero,
full volume being still obtained. '

Modern circuits are designed with
a view to preventing detector oscil-
lation from reaching the gerial, . 30
that interference may be reduced to

a minimum. ‘

A

. TIPS AND JOTTINGS

' FILAMENT VOLUME. CONTROL.

.S has been mentioned in past
" issues, dimming - of filaments,

-either R.F, or detector, njust not be
~ carried to excess, or tone will suffer.

Dimming must not be carried too

- near the point where the valve ceases

to. funetion, because distortion and
bad .tone are liable ‘to be introduced.

Detuning - with the dials is satisfac-

tory where a station spreads over
a- wide space.on the. dials, so that
the detuned position is a number of
degrees from the maximum. Rules
cannot be laid down to exactly suit
all receivers and all conditions, and
ideas are given so that operators may
find out which method best suits their
case,

“HARNESS” FOR A.C, SUPPLY.

AMERICAN firms are now manu-.

facturing what js called “adap-
ter harness,” by means of which an
vrdinary battery-operated sef may be
c¢hanged in’' a few minutes into on
A.C. operated set without any struc-

Feri & 3 i‘
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tural or wiring changes. There is o
transformer wunit from which pro-
ceed several flexible cables, one for
connection to the mains socket.” To
the other cables are attached several

| adapters. which are plugged into the

respective valve sockets in the set
:fo:g ﬁ]ame_nt operation.  Necessary
grid-bias iz also provided.

D.C. GENERATOR LIGHTS
FILAMENTS.

THE Day-Fan Electriec Company, of

Dayton, Ohio, has made a new
departure in batteryless recetvers,
This firm is now tuwrning out sets
in- which a small motor generator
giving direct current is. driven by
the alternating mains supplv. For
silent running the generator is sus-
pended by straps and springs in thé
cupboard below the receiver cabinet,

NEW A.C. VALVES.

FIVE types of Cossor maing valves

will soon be available. The chief
point of intevest about these valves
from a listeners’ point of view i
that they can be used to replace the
valves in any existing receiver. The
only alteration in  the receiver is
the short-circuiting of the A posi-
tive and A negative terminals with
a piece of wire. A pair of terminals
at the top of each valve is then con-

nected in parallel with the six-volt
) w;'}nd}ilng‘ olf a h:sp}cicial transformer
\ Y which supplies the heating power. B
v RAD 10 GOOD S current is stllpplifed in the same way
) o . as previously, from eliminator or
A bit better qualitys .
' A Dbit cheaper; X hattery. '
. In sbort "a job1 BURNING THE SOLDERING JRON
t 1l from; ’
You get them from: OU will find that the soldering
Y iron soon becomes burnt if left too
HARTLE & GRAY, long in the gas flame, and all the
CUSTOMS ST, AUCELAND. tinning becomes oxidised, . I this
' has happened badly, it is neéessary to
% remove the coating with a rough
k3
THE RADIO LEADERSHIP  THE ELECTRIC MODEL A.C.
OF 1925 CROSLEY BANDBOX
* WITH SPEAKER-—MS/ 10/-,
Joniributing mueh to the suecess of this 1928 Wonder Radio is the MERSIION
CONDENSER, in the power clement of the set, Not being paper, the danger
of itg blowing out is entirely removed, so that the desired HEAVY VOITAGH
ean be used {o produce the acoustic and volume results Eo greatly desived,
: T I8 SELF-YEALING.
"CROSLEY, BUILDS UP TO A STANDARD.”
6. 6. MACQUARRIE Ltd.
~ CROSLEY SALES AND SERVICE,
. 55 WILLIS STREET Phone 45---865 WELLINGTON.
. ™ IR ¢ '

| LIMIT OF SHORT
d]. ,;.{‘ B I‘l‘ has now been definitely estab-
2 |and transmitting valves it is impos-|
o - L ————— e 0 I sible ho work on wavelengths of less | T
. The Production of Reaction

e T E o ‘wave- working, and.

| impossible claitis of suecessful work-
{ing on one and even half a metre

‘Pminmium ‘wavelengths workable, for

| free from noise, whilst owing to the

WAVES

" lished that with ordinary receiving

than: about two meétres, - This rather
contradicts several of “the purdonrs
whith. were current when amateurs
first became interested in super-short-
many alniost

were made, Lo :
" Valves Set a Limite -
Valves set a definite limit to the

below & certain range (usually abou,
ten metres) the capacity of the elee -
trodes becomes too great ' to be
balanced out. The size of the elec-
trodes may be" reduced a little to
lower the capacity effect they pre-
sent, bui the mass cannot be out
down too far or the valve will not
funetion.

- Need fér Accuracy,

A wavelength of b metres means a
frequency of 60 millions of eycles per
second, and the need for accurae
tuning adjustment will be obvious.
As an instance of the extreme cars
hecessary in adjusting ultra-short-
wave sets, it may be mentioned that
in. b-metre experiments . conducted
recently at WGY, Schenectady, the
actnal transmitter was placed in the
centre of a Hertz-type. aerial (a
vertical wire, -.one half of which is
aerial and the other earth) and tuned
by ropes from a distance of approxi-
mately 100 yards.

BATTERY AND ELIMINATOR

ety

F the ordinary listener were asked

for criticisz:: on the present
standard valve set. for broadeast
reception he would - probably con-
centrate on the batteries. . The fila-
ment accumulator * is  troublesome
because it requires periodical re-
charging and, in addition, exhibits a
preverse tendency to run- down just
when il is most wanted. )

As regards high tension, the diy-
cell battery is a recurring charge on
the wireless budget, and after the
first few weeks of service nsually
develops artificial “atmospheries” of
its own. . . S

The remedy secms to lie in the use
of eliminator units which are adapted
to derive all the current and voitage
necessary to run. a multi-valve set
direct from the eleetric Lighting
.mains. At the present time the ideal
combination is probably to be found
in the indirectly-heated eathode type
of valve in which special “falsa”
filaments are fed direetly from the
mains, with a speecial eliminator unit
for supplying the plate voltage from
the same source, . oo

Eliminator units designed to pro-
duce both filament and plate supply
from the mains are, of course, avail-
able, but the indirectly-heated valve
has the advantage that it is peculiarly

fact that no current fows through
the actual cathode, the latter is
maintained at the same potential
throughout its Jlength and thus
operates at maximum efficiency.

High-tension Elimirators

With regard to high-tension elim- |

inators, it is generally found thas
the alternating-eurrent type gives
more satisfactory results, all round.
than the D.C. {ype, “hough, of course,
the latter js cheaper to install, In
the former type the A.C. transformer.
completely separates the eliminatoy
units from the outside mains, and
thus protects the receiving set from
variations in load and corresponding
fuctuations in voltage.

filé, and this soon destroys the iron.
If, however, a “tin can” be used as
a small “furnace,” the burning is,
to a large extent, avoided. The tin
can is placed over the gas flame, and
becomes red hot, the “iron” being
inside. Two iron wires can be placed
across the can for the purpose of
supporting the soldering ‘iron. The
tin can should not be too large, or
the iron will not get sufficiently hot.
It should be, roughly, a very loose
fit" for the irom.

CONCERNING MICA.

THERE is no other uatural sub-
stance, or artificial substitute,
that possesses the same perfect cleav
age, transparency, lack of colour
when in thin sheets, flexibility, tough-
ness, and resistance to temperature
changes, or chemical decomposition.
Finally it hag exceptionally high elec.
trical insulating properties. )
Commercial mica is usually either
of the potash or magnesian varieties,
known respectively as muscovite or
phlogopite. Indian ruby mics is
found to be the best dielectric for
condensers, whilst silver amber is
widely used for separating the com-
mutator segments on D.C. dynamos

and motors, :

The Loudspealer.

When the impedance of the foud-
speaker ds twice that of the last valve,
the greatest amount of undistorted vol-
ume will be obtained from 1he valve.
Tlins the londspeaker shonid at least
ftave an impedance higher than hat of
the last valve, -~ An-ontput transformer
of suifable mrmher of turns will suite

‘been boiled and allowed fo cool is a

| ever, the writer has made up accumu- |
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WATER FOR ACCUMULA-
TORS ~ .

In the article on copstruction of a B
acumulator on -April 13, “Megohm’’
“stated as folfows: “If distilled water is
difficult to procure, water that has

good substitute. Where there is + hoice,
rain-watér is- betler than artesian, as .
minetal salt.” ,
The above was not inlended to be a
recommendation to. nse  anvthing bt |
distilled water wlhere it could be pro-.
cured, and there is a distinict preference |
shown for the use of rain-water rather
than artesian, for the reason stated,
A chemist writes to sav that he can-
‘1ot understand the object of boiling the
water, as it will only destroy bacteria.
The idea of boiling the water js not the
writer’s own idea,. but well kiown to
many, and is intended to pmufy the
water as much s posstble in a simple
way, such as might have to be resort-
ed to in country places. ¥iven the pres-
cuce of lime in wafer will be reduced
by beiling, as ingtanced by tle coat-

ing deposited inside a kettle when cer- |

tain kinds of artesian watet are hoiled,
though such water is certainly not gait |
able for accumulators.

Our correspondent is quite correct on
the subject, of distilled water, wbomt |
which he is naturally well informed, and

it is undoubtedly the proper liguid to |-

mix with the acid in accomulators.
As a matier of aclual experiment, how-

lators with water direct from the tam.
with common commercial sulphuric acid.
and found them to function for long
periods just as well as others umiade up
on more scientific lines. But he does
not advocate wsing anvibing but pure
acid and distilled water, exeept n a
case of necessity, as there is slwavs
a certain amount of risk with impure
materials, Our correspondent also
points ont that rain-water does not te-
guire boiling if collected in clean ves

sels,

" A CORRECTION.,
In the article om the B clitaipator
last week mear the top of the third

Bo-cycle A.C. There would be 50 im-
pulses per second in each "direction,
and not 25, as stated.
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Tune Carefoity, * 1
Listeners are remindéd of the import-
ance of tuning-in on-all stations o' the
maximum . dial position, ’l’lle‘vs‘ligl;§<
est détuning may canse. distortion, . ex-
cept in the casé of ‘a receivér that is
very unselective—a tyje thig " nabepy
cares 1o own n’g')l.vagnys‘_;, JLxsteYue'rs
who - suffer from distorted -reception
should tune in very. carefylly, listen to -
the loudspeaker, espeeiaily the . lowest
uotes, and tutie i s6 that: distortion

| 18 absent, or ‘at a mitimum, < I fs
Joften sarprising what a little "care, in

this way, will do . fo improve t@geg’!;iﬁil
for the whole gy_eniglgy Yolnme .may
be eontrolled hy the RE. filament.rheo-

stat, .

o gt eyt

B’ Efiminuter. for . Small ,Sets,,
It wds hoped thal this 'Would'be dedlt
witli in this issue, bat" thé artielé hds
been unavoidably held over abiif nekt
“.e‘ek. . LY R ) ..('3,“ [

The Mighty Atom Crystal
Complete with tweezers. and

ote wit . i/
Catwhisker in Secaled. Box 7
- Write for FORMO Pride List, . -

A. E. STRANGE
404 Woreester Street, mm‘rb't_rq}iuncm
Wholesale pnd Retall. -
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ZENITH MODEL 11

e

The Model 11 is a bona fide
a working tube.

of 7 tubes,
kilocycled® and metres.

Many 6-tube receivers have only 5 effective work-
ing tubes, one being used for antenna coupling. The Model 11 has
Zenith’s own tubeless method of antenna coupling. {
the standards’ of many 6-tube sets, the Model 11 is the equivalent
Single- control electric lighted dial.
4 Zenith condensers permanently balaneced
on one shaft. Most 6-tube sets have 8 condensers. Battery operated,
and economical in the use of hatteries,
Cabinet in beautiful brovwn mahogany veneer.

Obtainable only from the Sole Agents:

{ RADIO .CO.I"

76-77 KENT TERRACE . ~an__

6-tube receiver with every tube

Judged by
Calibrated in both

Wired for power tube,

D
n

ahly increase the impedance of tﬁe‘

speaker elrcuit,
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