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(Continued from page 14.)
. It was then found that instead of
chokes wire-bound resistances could be
used. These are much cheaper than
chokes, and fulfil not only the same
function of preventing back-couplingand giving results equivalent to a sep-arate battery for each yalve, but also
provide a means of eyenly exhaustingthe whole B accumulator. And it is.
claimed that with this system "motor-
boating" cannot oecur, and the ampli-
fication is as great as in the case of
feedihg each plate from a separate B
battery.
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VERY receiver with audio stages:fed from the same B battery is
liable to produce a change in waye-
form and amplification characteristic
due to interaction, of which interesting
curves have been published taken by
means of the oscillograph, a piece of
arvaratus that traces out and records
the form of either high or low-fre-
quency waves, One of these curves
shows the audio wave of high ampli-
tude, and running through the centre
is a high-frequency ripple that should
not be there, and which would cause 2
shrill whistle in the loud-speaker.
OW-FREQUENCY oscillation is 2
fault that is difficult to remedy,

especially as it is sometimes evident as
an oscillation above audibility which
creates an unpleasant form of distor-
tion. The principle: of interposing
suitable resistances in each plate Iead
is of some importance, and when prov-
perly appreciated is likely to become
widely adopted. A variable resistanceincluded in series will allow of fine ad-
justment, much as is the practice upon
B eliminators in which there is not a
eontinuous resistance (potential divid-
er) with tappings. extending from posi-
tive to negative.
R.F. VERSUS AF.

(QUITE likely a large number of lis-teners haye an idea that audio
amplification gives a greater increase
than radio amplification per stage. But
this conception probably arises from
the fact that almost every receiver
incorporates one or two stages of
audio amplification. This, for the
reason that audio is so easily added,
and its effect assured with minimum
trouble. Nevertheless, it is a factthat R.F, amplification gives the great-
er increase in signals. The power
into the loudspeaker is proportional
to the square of the yoltage on the
grid of the power tube and the output

of the detector is proportional to the |
square of the voltage on its grid. Volt
age on the grid, it should be explained,
means signal voltage only, and is in
no way connected with battery yolt
age.

,

HEN the A.F. amplification is
multiplied by 10, for example,

the power into the loudspeaker is 100
times greater, but when the R.F. am
plification is multiplied by 10, the de
tector output is 100 times greater and
the power into the loudspeaker is
10,000 times greater. The following
table shows the comparative increase
produced by the two methods of am
plification:

audio side of a receiver forms a handy
means of building up large output af-
ter detection, so that the detector is
not called upon to carry heavy volume
as would be the case with only one
or no audio stages. A single audio
stage is sometimes adopted in order
to avoid troublesome, unwanted inter-
stage couplings causing loss of qual-
ity.

But in spite of these figures, the
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IN CONCLUSION.
T is scarcely safe to mention "dis-
tortion" nowadays, for after an

article such as the above has appear-
ed, one or two letters are sure to ar-
rive from individuals who erroneously
take it as an attempt to lay the blamefor all distortion upon every receiver.
‘Such an idea is far from the intention
of the writer at all times, and it is
his firm resolve to continue with these
artides so long as they appear to be
helpful to a majority of constructors.
One individual classed them as con-
tentious matter that should be exclud-
ed from the paper! In construction-
al writing the question of how the
signals arrive at the aerial, and the
condition in which they arrive has lit-
tle bearing on the case. The construc-
tor builds and improves his receiver
so that signals will be as efficiently
handled as possible, so that the quality
of good signals will be preserved, and
the bad quility of others’ not made
any worse than necessary.

Added Increase In Speaker.
Auplification R.F. AF.
2 16 4
5 623 25
10 10,000 100
20 160,000 400
50 6,250,000 2500

A Chat on Crystal Chemistry
HOW CHEMICAL COMPOSITIONS INFLUENCE

RECTIFICATION
—

WHen one begins to consider the. number of different forms of.
crystalline minerals which exist in var-
ious quarters of the world, one is often
struck by the relatively small propor-.
tion of these naturally occurring
minerals which are of any practical
use for the purpose of radio rectifica-
tion. ;

Apart from its crystalline nature
and physical form, therefore, it fol-
lows from the above observation that
2 mineral, to be an efficient rectifier,
must possess another quality, that of
partial electrical conduction. A crys-tal of rock salt or of quartz (silica)
is a tolerably good insulator, and it
is also a non-rectifier. A diamond is
also a non-conductor and a non-
rectifier, but, at the same time, it
forms an extremely well-defined
crystal.
At the other end of the scale we
find substanees which are very good
conductors of electricity, but which,
at the same time, do not possess any
rectifying powers. Such materials
may be looked for among all the true
metals, their alloys, and one or two
of their pseudo-metallic compounds.
WELL-KNOWN GROUP OF
CRYSTALS.

Tz will thus be evident that a erystal-line substance must be interme-
diate in character between a

=
con-

ductor and a non-conductor if it is to
be used as a rectifier of R.F. currents,
and, in fact, practically all of the
mineral rectifiers which haye been
found to be of any use at all conform
to the above provision,
There are 2 few rectifying materials
which are elementary in nature, That
is to say, they are composed entirelyof a material which cannot be split
up into any simpler forms of matter|

by the ordinary means ef chemical
analysis, Such rectifiers are Silicon,
Tellurium, Arsenic, and Graphite. The
first three of this list are in nature
and general characteristics half-way
between a metal and 2 non-metal, and
they are generally referred to as
"metalloids." With the exception of
graphite, which is a good conductor,
these elementary rectifying substances
are poor conductors. They offer con-
siderable resistance to the passage of
direct current, but yet they are cap-
able of producing good rectification.
The other rectifying minerals which
are in use for wireless purposes are
almost entirely confined to the sul-
phide and oxide class of chemical
compounds, although there are a few
other rectitiers besides these which
can be used satisfactorily, and which
we will deul with later on in this
article.
The sulphides of metals fourm the
most widely-used class of mineral
rectifiers. If you have a piece of
crystal whose composition is unknown
to you, you may wager quite a ¢con-
siderable amount that it is composedof a metallic sulphide. Of course, it
may not have such a composition, but
the chances are that it will contain
sulphur in some form or other.
A sulphide, of course, is a compound
which is formed by the direct unionof sulphur and a metal. Thus, for
instance, if we heat a few pieces of
scrap copper to redness and thenthrow a quantity of flowers of sulphurover the metal, combination’ between
the two elements will take place. The
metal will glow almost to white-heat,
and 2 blackish mass of copper snil-
phide will remain.
LIST of the sulphide rectifiers
which are used for wireless pur-

poses will be. seen in Table I, Ié

will be seen that Galena, the basic{material of all the proprietary "ites,"
is included in the category of sulphide
rectifiers.
Now, just as sulphur can combinewith metals to form sulphides, tel-lurium and arsenic. are able to enter
into a similar combination with metals
with the formation of tellurides and
arsenides. Many of these latter com-
pounds behave as efficient rectifiers,
Hessite, a telluride of silver, is about
the best-known mineral of this class,
and Niccolite, or nickel arsenide, is an-
‘other example of this category of
minerals.
|
From the table it will also be seenthat the "pyrites" minerals are all
sulphides. Some of them are com-
plex sulphides containing more than
one kind of metal in their composition.
Thus it will be seen that whilst
galena, molybdenite, and iron pyrites
contain only one metal, minerals such
as copper pyrites, Bornite, and Bour-nonite contain two or three different
metals in each case.It is interesting to note that Argen-
tite, a sulphide of silver very similarin general type of composition to
galena, is, to all intents and purposes,
a complete non-rectifier, but, neverthe-
less, When a small proportion of thismineral is fused with galena it is able
to increase the sensitive properties of
the latter mineral. Most samples of
‘argentite have a very much lower
electrical resistance than galena, and
probably this fact may account in
‘some way for their non-rectifying pro-
perties,
THE OXIDE GROTP.

PASSING on to the oxide group ofminerals which are able to act
as radio rectifiers, we notice from
Table II that the most important mem-
ber of the group is the well-known
Zincite, which ¢an be used in com-
bination with so many other rectifying
minerals,
Zincite is a naturally occurring ox-
ide of zine, and its ruby-red colour is
imparted to it by the existence of slight
traces of manganese compounds in the
mineral. This trace of manganese in
the mineral seems to have a lot to
do with the efficiency of its recitfying
powers, for zincite which has been
deyoid of such impurities is found to
be a poor rectifier.
Mineral, Chemical Composition,
Galena ....... Lead sulphide Galena formsMolybdenite .. Molybdenum sulphide Single the _-basisCoyelitte ..... Copper sulphide of mostStibnite ...... Antimony sulphide sulphides. proprietaryTren pyrites .. Iron sulphide erystals,Copper pyrites Sulphide of iron and capperBornite -...... Sulphide of iron and copperBournonite ..

Mnlphide
cf copper, antimony, and Complex or mixed sulphidesear

Mispickel +e. Sulphide of iron and arsenie .Tin pyrites ... Sulphide of vopper, iren, and
Table I.-The above table indieates the composition of most of the sulphidegroup of mincral rectifiers, Note that these minerals can be further dividedinty "single? and "mixed" sulphides,
METALLIC RECTIFIERS,

PRON and capper oxides have Leenused experimentally as rectifiers
o£ RE. currents under the names of
Magnetite and Cuprite respectively,
but owing to the varying sensitivities
of different samples of these minerals
they are not used with any frequencyin general amateur work.
A number of oxide rectifiers which
do not give very good rectification un-der ordinary conditions can have their
rectifying powers very much increased
by the application of a small local
potential across the rectifying con-
tact. Such mineral rectifiers include
the two oxides of manganese, Man-
ganite and Pyrolusite; Cassiterite, an
oxide of tin; Anatase, or titanium
oxide; and one or two sther similar
compounds,It is the rectifying nature of manymetallic oxides which is often re-
sponsible for rectification at the point
Mineral, Chemical Composition,
Zincite .... Zine oxide (containing tracesof manganese).
Magnetite . Iron oxide (magnetic),Cuprite .... Copper oxide.Cassiterite . Tin oxide.
Anatase ... Titanium oxide.
Brookite ... .Pyrolusite . ManganeseTellurite ,. Tellurium oxide.Iimenite .., Oxide of iron and titanium,
Table II.-Indieating the composition of
a number of materials which may be in-cluded in the oxide category of rectifiers.A large number of other metullie oxideswill produce rectification, but only when
they are present in very thin films on thesurface of their constituent metals. The
above, however, are able to rectify in theirmass condition,
of eontact of two metals, Fer in-
stance, if a strip of clean metallic cop-
per is placed for a minute or two in
the flame of a spirit lamp and then
Withdrawn and allowed to cool, its
surface will be covered with a film
of tarnish consisting, for the most
part, of oxide of capper. Such a
strip of copper will give good rectilfi-
eation when an extremely light con-
tact is made with it either with an
ordinary fine cat’s-whisker or with a
fragment of zincite, A few experi-
ments of this nature, using different
varieties of metals and alloys, will be
of interest to the amateur should he
be keen on the fascinating subject of
crystal rectifieation, An explanation
similar to the one given above accounts
for the often surprising phenomenonof "rectification by means of the crys-tal cup alone.’ In these cases, the
crystal cup has become slightly tar-
nished, and its film of oxide has such
2 physical form that it is able to dis-
play strong rectifying properties,
The last type of rectifier which we
have to deal with in our brief sur-
vey of the chemistry of erystals isthe compound carborundum. Carbor-
undum has the honour of being thefirst rectifier to be employed for any
practical purposes in radio reception,
and its use in this direction dates back
to the year 1906, when it was broughtinto service by General Dunwoody, of
the United States Army, |

sarborundum is really a compoundof two elements, carbon and cilicon,,
hoth of which are rectifiers, The

‘substance is thus silicon carbide,
or, as some prefer to call it, a carbonsilicide, Both names, however, mean
the same thing. |

Carborundum and also silicon are.
the only commonly used rectifying
materials which are not found in
Nature, and which have to be pro-
duced artificially. Carborundum, asis well known, requires a local poten-tial for its proper functioning, but,alt the same, it can be used without
the application of such a potential ifthe material is of good rectifying
quality to begin with,
ORGANIC CRYSTALS.

fee whole range of mineral rectify-ing substances may thus’ be
divided up into a few classes: the
elementary class, the sulphide class,
and the oxide class. Apart from a
few exceptions to this classification,
such as carborundum (silicon carbide)and one or two other little-known
materials, all the crystal rectifying
substances are contained in the aboye
categories,
Experiments have been made with
a view to producing well-defined crys-tals of an organic nature which con-tain metallic atoms in their composi-tion and which would be suitable for
rectifying purposes. Such experi-ments appear to have proved fruitless
up to the present time, but they repre-sent an interesting line of research,and doubtless, at some future date,
they may provide the erystallographerand scientist generally with much in-
teresting data of a theoretical and a
practicably applicable nature,

WHATS RIGHT IN RADIO?
Consult

La H WRIGHT CO.
ThexightshopForAccessoriesandExpertRadioService:Oneand Two-stage Ampiifers (guaranteed) ,EnglishLoudy

speakers,at82.
153WillisStreet,Wellington: 'Phone23-_147.

(Opp,EIC.L)

RADIO DIRECTORY
What to Buyand Where

ATWATER-KENT RADIO FrankWiseman;Ltd.170-172 Quecn Street
ALTONA & HAMMARLUND- Johns,Ltd:
ROBERTSSETS Chancery Street:
AMPLION LOUDSPEAKERS AIlRadioDealers.
BREMER-TULLYRADIO Superadio,Ltd,,147 Quccn Street:

BURGESSRADIOBATTERIES, AIIRadioDealers.
CE-CO VALVES AllRadioDealers.
CROSLEYELECTRICALAND TheForrest-CrosleyRadioCosyLtd:BATTERY MODELS Cuha Street, Palmezston North.
CROSLEYRADIOSALESAND D. A.MorrisonandCo.
SERVICE The Avenue,Wanganui.

RadioSupplies,FADA RADIO 251 Symondg Street.

FEDERAL;MOHAWK,GLOBE FederalRadioHouse;8 Darby Street.
GAROD, CROSLEY0 RADIO TheHectorJonesElectricalCo.AND AcCESSORIES Kingand Quecn Streete,Hastinge:
GILFILLAN AND KELLOGG Harringtor'$,~Ltd,,138-140 Quecn Street.
GREBERADIO Howie'$,Dilworth Building-, Custom St.#,
MARCONIECONOMYVALVES AIlRadioDealers:
MULLARD VALVES AILRadioDealers:
RADIOLA RECEIVERS Farmers' TradingCovLtd,,Hobgon Street.
RADIOLA DEALER AND G. C: Carrad.
SERVICE 140 TheAvenue,Wanganui;

RADIOTRON VALVES AIlRadioDealers.
RELIANCE BATTERIES [07e RelianceBatteryMfg.Cos,LtdwN Made: 96 Albert Street.
PHILIPS VALVES AND

APPARATUSAMIGoodRadioDealers,

THE LISTENERS' GUIDE
SPECIAL INTEREST TO
CONSTRUCTORS

|

(CONSTRUCTORS and experimenterswill find the "Listeners’ Guide"
exiremely handy for general reference
for lists of New Zealand, Australian,
American and Canadian stations, with
power and waye-lengths, short-wave
stations, and a wide range of other in-
formation.
Of special interest to constructors
there is a list of practically all valvesea

on the New Zealand market, showinat a glance their main characteristics
and the positions in the set for which
each valve is best suited. There ig
also a table giving the necessary grid-
bias for any valve likely to be used
in audio stages,

ANOTHER useful list is that of rectifying valves that are sold with-
out the stipulation that the purchaser
must be in possession of the chargerfor which they are designed. Valvesfor B battery eliminators and A bat-
tery charging are also included, full
particulars of all the rectifiers beinggiven.

OTHER tables include winding ofsolenoids for given wave-length;
turns for spider-web coils to tune with
condensers of different capacities;
turns for secondary coils tuned with
condensers of various capacities;
tables for making fixed mica conden-
sers of capacities from 56 mfd. down
to .00015; wire tables; list of amateur
transmitters, ete.

(HONSTRUCTIVE articles includeerystal receivers, with the "R.R."
Selective Crystal Receiver, which so
‘many constructors have found highly
suecessful, and which makes a highly
‘effective wave-trap.

Then there are
‘two amplifiers for the crystal, a one:and a two-valye.
The ever-popular four-valve Brow
ing-Drake is fully dealt with, includ-ing the amplifying for which inquiries
‘are coming to hand in connection with
‘the two ILE. tuning

unit. The "Re-
cord" short-wave receiver is fully de-
‘seribed, both as a complete shielded
three-valve receiver, and asa one-valye
"converter" or "adapter," which can be
‘plugged into the detector socket of
‘any broadcast receiver and thus use
the audio amplifier to increase the yole
ume of the short-wave reception.Other information includes the Gov-
ernment: regulations relating to wire-
less listeners, a handy glossary of
radi terms, ete.
The "Guide" can be obtained from
your dealer for 2s. 6d., or 2s. 9d. post
ed from the "Record" office.

BRITISH
RADIO GOODS
bit better quality;A bit cheaperInshort"ajob"!
Youget them from :

HARTLE & GRAY,
CUSTOMSSL AUCKLAND:
5004850+50240-e80480- Oc0

unut
cieebA9-A-0.eCC Call and hear the Jatest

model SONORA. Un-
equalled for quality 0fIkonoegarha tone: BuyaSONORAand
you will really 0nj0y
Radio!

'Arrange For a demonstration TO-DAY

F.J.PINNY Ltd:58WillioStreet,WELLINGTON:

IRARLQs


