
ConstructionContinued
The Production of Reaction

NSIDEa valve. when in action, we‘have the filament heated by theA battery, which causes a streamof electrons to be shot off or "emit-ted" from the filament. These elec-
trons, being negative, are attractedto the plate, which is always positive
on account of the B battery currentwhich flows from plate to filament
and back to the B battery. The vol-
tage impulses of signals that cometo the grid have a great effect uponthe conductivity of the space between ,the filament and grid with regard tothe flow of electrons, so that as the
grid becomes more or less negative,the flow of electrons decreases or
increases.. In this way the small
impulses on the grid:-are able to pro-duce ‘larger’:changés in the platecircuit, and thus amplification is ob--tained.: 2 ; aa
ROM ‘this it is. seen that. there is
more energy flowing in the plateeircuit than: in the grid circuit, sothat-if we:ean feed back a little of
the plate circuit energy in such a
way "as .to increase that which is
‘already ‘in the’ grid citcuit, this in-crease will be’ amplified’ and appéarasa still ‘greater increase ‘in cur-
rents flowing. in the plate circuit. ~oa ' ¢ " 3 :

THERE is always. a: certain amountof "damping" in a wireless cir-
cuit, which tends to make signals diedown. We can’ prolong the’ dying-down’ process by supplying ‘energy tocompensate for’ that-‘which is lost,so in an oscillatory circuit’ we ‘canfeed in energy and wipe out theeffects‘of damping.If we use reaction to feed energy
back into the grid circuit of a valve
we ¢an so adjust matters that the
oscillatidns’ produced .by passing:
waves are prolonged and die away
gradually, or we can’ feed backa Jatger amount, so that oneé ‘osci}-lations are started; they are main-tained indefinitely. This latter con-ditions is called "self-oscillation,"and oceurs whén the’ energy fed. backbalances that lost in. overcoming re-sistance, and so on. °°
This process is .equivalent to re-
ducing the dampingof the circuit,
and it is most beneficial’in increasingthe sharpness of tuning of the cir-cuit, since the lower the losses by
damping, the sharper the tuning, andthis holds good up to the point at_- panrenpweusnnesenemeneen se

which self-oscillation commences,
when the damping is said to be re-
duced to zero.

THE actual method of producingreaction is quite simple. It is
usually done by includingin theplate circuit of the valve a coil which
is arranged to act inductively uponthe tuning coil in the grid circuit,
by one of the usual methods of in-
ductive coupling. When coils are sco
placed, currents flowing in one coil
cause similar currents to flow in the
other by the familiar process of elec-
tro-magnetic induction. Hence, this
arrangement is often called reaction
coupling. .
So much for the good points ofreaction. We must not forget thatreaction wrongly used is a eurse
instead of a blessing, not only to the
user, but to all. his neighbours aswell. It is quite easy to see how thismay be if we remember that reactionis capable of producing continuousoscillations in the grid cireuit of avalve. If that grid cireuit is con-nected to an aerial, it is obvious thatoscillations . will flow-in the aerial,and the whole becomes a miniaturetransmitter radiating rather Weal: |continuous waves. ° :

}

This radiavion takes place uponwhatever wavelength the user of theset is receiving, and so if he is tryingto receive broadcasting, the radia-tion will be right on top of thewaves from the broadeasting stationand will produce howls and whistlesin the receivers of everyone withina couple of :ailes or more, who may
happen to be listening to the samestution. Moreover, the speech heardin the oscillating receiver will bemore or less distorted and spoiled,although a little louder than whenreaction is properly adjusted.
O make praper use of reaction
when receiving broadcast, itshould be adjusted so that the cir-cuit is. almost oscillating, but notquite. This is in the case of weak
signals. When strong signals are
being received, reaction may be verymuch reduced or brought to zero,full volume being still obtained.Modern circuits are designed witha view to preventing detector oscil-lation from reaching the aerial, sothat interference may be. reduced toa minimum.a oe

TIPS AND JOTTINGS
FILAMENT VOLUME. CONTROL.
S has been mentioned in past
issues, dimming of filaments,either R.F. or detector, must not be
carried to excess, or tone will ‘suffer.
Dimming must not be carried too
near the point where the valve ceases
to. function, 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 suitall receivers and all conditions, and
ideas are given so that operators mayfind out which method best suits their
case.

"HARNESS" FOR A.C. SUPPLY.
AMERICAN firms are now manu
facturing what is called "adap-

‘tex harness," by means of which an
ordinary battery-operated set may be
changed in a few minutes into on
A.C. operated set without any struc

tural or wiring changes. There is atransformer unit from which pro-ceed several flexible cables, one forconnection to the mains socket. Tothe other cables are attached several
adapters, which are plugged into the
respective valve sockets in the setfor filament operation. Necessary |grid-bias is also provided. |

D.C. GENERATOR LIGHTS
FILAMENTS.

"THE Day-Fan Electric Company, ofDayton, Ohio, has made a new
departure in batteryless receivers.This firm is now turning out setsin which a small motor generatorgiving direct current is driven bythe alternating mains supply. Forsilent running the generator is sus-
pended by straps and springs in thécupboard below the receiver cabinet.
NEW A.C. VALVES.
IVE types of Cossor mains valveswill soon be available. The chief
point of interest about these valvesfrom a listeners’ point of view isthat they can be used to replace thevalves in any existing receiver. Theonly alteration in the receiver isthe short-circuiting of the A posi-tive and A negative terminals witha piece of wire. A pair of terminalsat the top of each valve is then con-nected in parallel with the six-volt
winding of a special transformer‘which supplies the heating power. Bcurrent is supplied in the same wayas previously, from eliminator orbattery.
BURNING THE SOLDERING IRON
you will find that the solderingiron soon becomes burnt if left too
long in the gas flame, and all thetinning becomes oxidised. I£ thishas happened badly, it is necessary teremove the coating with a rough
owe

file, and this soon destroys the iron.‘If, however, a "tin can" be used asa small "furnace," the burning is,to a large extent, avoided. The tincan is placed over the gas flame, andbecomes red hot, the "iron" beinginside. Two iron wires can be placedacross the can for the purpose ofsupporting the soldering iron. Thetin can should not be too large, orthe iron will not get sufficiently hot.It should be, roughly, a very loosefit’ for the iron.
CONCERNING MICA.
HERE 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 has exceptionally high elec-trical insulating properties.
Commercial mica is usually eitherof the potash or magnesian varieties,known respectively as muscovite or
phlogopite. Indian ruby mica isfound to be the best dielectric for
condensers, whilst silver amber is
widely used for separating the com-mutator segments on D.C. dynamosand motors,

The Loudspeaker.
When the impedance of the foud-
speaker is twice that of the last valve,the greatest amount of undistorted vol-
ume will be obtained from the valve.Thus the loudspeaker shonld at leastave an impedance higher than that ofthe last valve, An.output transformerof suitable number of turns will suit-
ably increase the impedance of tlie
tpeaker circuit, }
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LIMIT OF SHORT WAVES

T has now been definitely estab-
lished that with ordinary receivingand transmitting valves it is impos-sible to work on wavelengths of lessthan about two metres. .This rathercontradicts several of the rumours
which were current when amateursfirst became interested in super-short-wave- working, and many almost
impossible claitns of suecessful work-jing on one and even half a. metrewere made, : .

Valves Set a Limit,
Valves set a definite limit to theminmium wavelengths workable, forbelow a certain range (usually about,ten metres) the capacity of the electrodes becomes too great to bebalanced out. The size of the elec-
trodes may be reduced a little tolower the capacity effect they pre-
sent, but the mass cannot be cut
down too far or the valve will notfunction.
Need for Accuracy,

A wavelength of 5 metres means a
frequency of 60 millions of cycles per
second, and the need for accurate
tuning adjustment will be obvious.
As an instance of the extreme care
necessary in adjusting ultra-short-wave sets, it may be mentioned thatin 5-metre experiments conducted
recently at WGY, Schenectady, theactual transmitter was placed in thecentre of a Hertz-type. aerial (avertical wire, one half of which isaerial and the other earth) and tuned
by ropes from a distance of approxi-mately 100 yards.

BATTERY AND ELIMINATORoe
F the ordinary listener were askedfor criticisr-: on the presentstandard valve set. for broadcast
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 justwhen it is most wanted.
As regards high tension, the dhi'y-cell battery is a recurring charge onthe wireless budget, and after thefirst few weeks of service usuallydevelops artificial "atmospherics" ofits own. ,

The remedy seems to lie in the useof eliminator units which are adaptedto derive all the current and voitage
necessary to run a multi-valve setdirect from the electric lightingmains. At the present time the idealcombination is probably to be foundin the indirectly-heated cathode typeof valve in which special "false"filaments are fed directly from the
mains, with a special eliminator unitfor supplying the plate voltage fromthe same source. _

Eliminator units designed to pro-duce both filament and plate supplyfrom the mains are, of course, avail-
able, but the indirectly-heated valve
has the advantage that it is peculiarlyfree from noise, whilst owing to thefact that no current flows throughthe actual cathode, the latter ismaintained at the sagne potential
throughout its length and thus
operates at maximum efficiency.
High-tension Elimixators
With regard to high-tension elim-inators, it ‘is generally found thatthe alternating-current type givesmore satisfactory results, all round.than the D.C. type, "hough, of course,the latter is cheaper to install. Inthe former type the A.C. transformer
completely separates the eliminatorunits from the outside mains, andthus protects the receiving set fromvariations in load and correspondingfluctuations in voltage.
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WATER FOR ACCUMULA
TORS

In the articleon coustruction of a B
acumulator on April 13, "Megohm"
stated as follows: "If distilled water is
difficult to procure, water that has_
been boiled and allowed te cool is a_
geod substitute. Where there is «hoice,
rain-water is better than artesian, as
minetal salt."
The above was not intended to be’ a
recommendation to. use anything . but.distilled water where it con!d be pro-
cured, and there is a distinct preference |
shown for the use of rain-water rather .
than artesian, for the reason stated.
A chemist writes to say that he can-
not understand the object of boiling the
water, as it will only destroy bacteria.
The idea of boiling the water is not the
writer’s own idea, but well known to
many, and is intended to puisfy thewater as much as possible in a simple
way, such as might have to be resort-
ed to in country places. Hven the pres-
ence of lime in water will be reduced
by boiling, as instanced by the coat-
ing deposited inside a kettle when cer-
tain kinds of artesian wate1 are boiled,
though such water is certainly not gsuit-
able for accumulators. ,

Our correspondent is quite correct on
the subject, of distilled water, «bont.which he is naturally well informed, andit is undoubtedly the proper liquid tomix with the acid in accumulators.
As a matter of actual experiment, how-
ever, the writer has made up accumn-.
lators with water direct from the tan,
with common commercial sulphuric acid,
and found them to function for long
periods justas well as others made apon more scientific lines. But he does
not advocate using anything but pure
acid and distilled water, except in a
case of fiecessity, as there is always
a certain amount of risk with impure
materials. Our correspondent also
points ont that rain-water does not re-
quire boiling if collected in clean ves-
sels.

A CORRECTION.
In the article on the B clisainator
last week near the top of the third
columin a slip occurred 12 dealing with
50-cycle A.C. There would be 50 im-
pulses per second in each ‘direction,
and not 25, ag stated.

"sy to Napae sd
‘Tune’‘Carefuily."
fias

Listeners are reminded 6f the impiort-ance of tuning-in on all stations t6'the
maximum dial position, ‘The: slight-est detuning may Cause. distortion, ex-
cept in the case of.a receiver: that isvery unselective-a*

‘

type that,nobsaycares to own | "nowadays,, _histeplerswho suffer from distorted receptionshould tune in yery. carefully, listen to
the loudspeaker, especially the lowest
notes, and tutie "in so that: distortionis absent, or ‘at a mininiuin,«" It is
often surprising what a little.care inthis way.will do, to improve, receptionfor ‘the whole evening. . Volnme wmay
be controlled.

by
the R;F. filament.rheo-

stat. ctl: 7 re
B’
+

Bitntnatel for.Smal Sets,
It was hoped that this ‘would’ be dealtwith in this issue, bat’ the articlé hasheen unavoidably héld over" whtifnextweek. -'
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ZENITH MODEL 11

Aa

The Model 11 is a bona fide 6-tube receiver with every tube2 working tube. Many6-tube receivers have only 5 effectivework-ing tubes;onebeingused for antenna coupling: TheModel 11 hasZenith' $ own tubeless method of antenna coupling: Judged bythe gtandards of mlany 6-tube sets, theModel 11 is theof 7 tubes. Single control electric lighteddial. "CalibhatedtiY Jourin bothkilocycles"andmetres; 4 Zenith condensers permanently balancedon oneshaft: Most6-tubegetshave 3 condensers. Batteryoperated,and economical in the use of batterics, Wired for power tube;Cabinet inbeautifulbrownmahogany veneer.Obtainable only from the Sole Agents:
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