
Construction
Continued

wire may be calculated. Moving the
decimal point one place to the left
gives the resistance of 100 feet, andtwo places io the left, the resistanceof 10 feet. ‘The resistance per
pound in ohms is found by dividing the
ohm per 1000 feet by the weight in
pounds of 1000 feet.
From the foregoing it will be seen
that it will be fer safer in most cases
to deviate when a change must be made
from specifications, in the direction of
using a size larger wire rather than
any smaller size.
The foregoing refers to wire to be
used as conductors for battery or simi
lar current, which occupies the whole
area of the wire, whereas high-fre
quency currents travel chiefly along the
outside surface only, so that a thin
metal tube will offer scarcely any more
resistance to a high-frequency current
than would a solid conductor of the
same diameter.

Insulation,

With regard to insulation, enamel oc
cupies the least space of any, and is
useful for carrying comparatively small
currents in apparatus where many turns
of wit? are necessary whilst bulk must
be kept down as much as possible. So
long as there is no great difference of
potential between adjacent turns, enam
elled wire is quite serviceable, and adds

—

much to the efficiency of small trans-
formers, choke coils, electro-magnets,
etc., by reason of its compactness, But
care should be taken that where the
potential difference is greater than a
few volts, as at the return ends of
layers, extra insulation should be in-
terposed so that a breakdown of the
enamel is impossible.
Double silk-covered wire is used in
some apparatus, and has a smart ap-
pearatice. It ocenpies rather more
space than enamelled wire, but as it
is from two to three times the price
of the lJatter, finds little favour with
constructors, especially as the difference
in efficiency, for many purposes, is nil.
Double cotton-covered wire is useful
where good insulation is required, as
in filament windings of elimination
transformers and the like, but too much
faith should not be put into its in-
sulating properties, and for the class
of work mentioned it is not safe unless
well shellaced after each layer has
been wound, the shellac to be allowed
to dry before being covered with be-
tween-layer insulating fabric.
Double cotton-covering has the prop-
erty of automatically providing spacing
between the turns when closely wound
on a tube of insulating material, but
this form of tuning coil is giving way
to tinned uninsulated wire space-wound
and supported only by three or four
strips of celluloid, to which the turns
are cemented.

UX222 AS SHORT-WAVE R.F. AMPLIFIER

The following diagram of a_short-
wave receiver, employing the UX222 as
R.F. amplifier, is taken from the De-
cember number of "Q.S.T." | The set
is built in three separate aluminium
or copper boxes, each 5 by 6 by 9
inches. One box holds the R.F. stage,
another the detector, and the third the
Q-stage amplifier, which is not shownin the diagram. Another smethod is
to build one large box with partitions.
As plug-in coils are used, the top of the
boxes must be easily removed. Many
experimenters will be satisfied to try
an R.F. unit alone, which may: be made
up in a small copper box.

>

C-.006 mfd.
C1-.0001 mfd.
C2-.1 mfd.
C3-Variable, .000075 (?).
Ri-10-ohm fixed resister.
R2-12 ohm rheostat.
R3-50,000 ohm variable resistance.

It must be distinctly understood that
this circuit has not been personally
tested, but from its origin may be cou-
sidered quite reliable, and is given herefor the benefit of hny reader who wish-
es to do his own experimenting.
When the R.F. unit alone is con.
structed it must be particularly noted
that some slight alterations will be
necessary in the wiring of the present
detector circuit, but these will not im-
terfere with its normal operation.It will be necessary to connect the
grid leak from the grid to the fila-
ment of the valve, instead of across
the grid condenser. A .002 mfd. fixed
condenser must be connected between
the tuning-coil and condenser at the
earthed end, the condenser being left
connected to earth. A lead from the
earth side of the coil goes to the B
battery to supply voltage to the plate
of the R.F. tube, and another from
ithe grid end of the coil goes to the
‘plate of the amplifier. When the R.F.
valve is not being used the lead to the
B battery will cause no trouble, and
the lead from the grid end of the coil
may go to the antenna through a small
capacity, or may be left disconnected,
and an aerial coupling coil used if this
is desirable. As a volume control, a
500,000-ohm variable resistance is re-
commended to be shunted across the
secondary of the last amplifying trans-
former.
Because the tube is to be operated
as an amplifier, it is necessary to apply
a biasing voltage of from 1 to 1.5 voltsto the control grid when using from
90 to 185 volts on the plate. ‘The out-
er or shield grid is connected to the
plate battery at about 45 volts, althoughthis is not at all critical. A by-pass

condenser (*) ensures a low impedance
radio-frequency path from the shield
grid to the filament and earth. The’
extremely high impedance of the valve
is most easily matched by use of a
tuned trap circuit, and the voltage
across it is applied to the guide of the
succeeding valve. In order to do away
with dry cells for obtaining C voltage,
this is obtained as a drop off the fila-
ment resister.
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|"PREE"" GRID-BIAS.
If a 10-ohm fixed resister is connect:
ed in series with a 12-ohm rheostat,
the voltage drop across the fixed unit,
when the proper filament current is
flowing, will be 1.82 volts, a value that
is satisfactory for bias purposes. As
the bias on the grid must be negative,
the resister must be connected in the
negative filament lead, and in order to
impress only 1.32 volts on the grid, the
unit should be connected directly to the
filament. The positive A battery is
connected to earth, and to the copper
shield, as are the rotor plates of the
tuning condenser. It is, therefore,
necessary to apply the bias voltage be-
tween the rotor of the tuning condenser
and the low potential, or earthed end,
of the tuning inductance. The use
of a pair of by-pass condensers takes
care of the radio-frequency currentsthat flow in the grid circuit.
SEPARATE DETECTOR B BATTERY.
A separate B battery is used for the
detector, but when it is considered that
this also prevents feedback between
the detector and R.I*. circuits, which
might easily be caused by the internal
tesistance of the B battery, it is well
worth having. A ‘small-sized dry B
battery will be quite suitable.
A fixed condenser of 1 mfd. should be
placed across the main B battery, andin the plate lead from this battery to
the audio amplifiers, a radio choke
should be inserted to prevent the bvy-
passing of R.F. energv from the radio
stage through the andio circuit.
The inductances are wound on bake-
lite tubes or other form,,and may plug
into a strip mounted directly on the
tuning condenser.
The tickler and aerial coils are bunch-
wound affairs supported by their own
leads. ‘They are slightly over an inch
in diameter, which tends to reduce the
amount of reaction caused by the re-
ceneration control on the tuning. Re-
generation and oscillation are control-
led by a variable resistance, which is
usually not by any means as satisfac-
tory as condenser control.
Tf a sufficient number of readers are
interested in the circuit, further de-
tails and diagrams will he given.

WHATS RIGHT IN RADIO?
Consult

L: H WRIGHT CO.
TherightshopforAccessoriesandExpertRadioService:
OneandTwo-stage Amplifiers (guaranteed) ,English Loud-

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

(Opp:YMOA;)

TIPS AND JOTTINGS
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THE object of the "glow tube" regu-lator for B eliminators is to main-tain the correct nominal voltage outputat each terminal. ‘This is accompanied
by the tube taking a certain amountof current, and when more output is
demanded, the tube automatically takesless surplus, thus compeusating for the |micreased demand.
YANKEE FILAMENTS REVISED.
‘THE following yalves, CX312ACX871A, UX11IZA, UXI7IA, are now
produced with filaments requiring onlyone-quarter ampere, half the originalfilament current. ‘There is also a whis-
per of 201A type tubes to be producedwith a filament requiring but one-eighth |

amp., halt the present consumption,
THE MONITOR’S LOUDSPEAKER.
THE fidelity of reproduction of abroadcast depends yery much onthe loudspeaker used for monitoringTi the loudspeaker at the station is
"drummy" or "down? in high frequen-cies, the operators may tend to over-
emphasise this portion of the- band in
microphone placing, equalisation of
lines, etc. If, on the contrary, thestation loudspeaker is "tinny," or re-latively lackmg in low notes, there
may be a preponderance of bass inthe station’s output withont the oper:ators being aware of the fact. While
such effects may benefit some listeners
whose receiving apparatus requiresacoustic correction, it will result in dis-torted reproduction in both the good re-ceivers and those which have the op-posite fault relative to the monitoringcircuitsat the transmitter. Thus thecharacteristics of the station loudspeak-ers are often an important element inthe fidelity of reproduction attained.
SHIELDED-GRID VALVES,
HE first shipment of the new Ame-ricail screen-grid tubes to arrivein Wellington sold "like hot cakes" at£2 each. These tubes appeal to the"hams" as short-wave R.F. amplifiers,and will in many cases also be adaptedto the R.I’. stages of broadcast receiv
ers. Tubes available in the United
States differ considerably from thoseused in England, uot on account oftheir electrical characteristics, but ratherdue to the mechanical atrangement
which, in English tubes, seems to haveheen worked out with more thoughttoward ease of use. Captain H. JRound has published a helpful book,"The Shielded Four-electrode Valve,"published in London at Qs. 6d.
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B ELIMINATOR REGULATION.

THE BEST LOUDSPEAKER?

J) ISCUSSING Joudspeakers, the cur-rent number of ‘‘Radio News"
says, ‘The best combination, however,comiprises a horn and a cone connectedto the set, either in parallel or series,and placed is different parts of the room.This gives the greatest fidelity in re-production available to-day. There areof course, such exceptions as the largeexponential horn, which gives very ex-cellent reproduction on both the lowand high notes. ‘This speaker, however,tskes up a great deal of room."
BATTERY SETS WILL LIVE.
THE advent of the a.c. operated setwill not mean the death of the bat-
tery set, which is bound to continue in
use for many years, at least in placeswhere no power supply is available,or where it is unsuitable. At the pres-cnt moment battery operation is quieterthan a.c. yalve operation, although thenoises emanating from power lines are
practically of no consequence to the
average user. It is quite possible thatthe deyelopment of new valves mighteven Cause a return to battery-operated
sets, owing toa much reduced current
consumption.
A DEFINITION OF TERMS,
AN "electric radio" receiver is an a.c.

|
receiver containing no batteries oriquids, and works entirely from light-socket power. An "electrified" set isan ordinary battery-operated set where-in the A and B batteries are replacedby eliminators necessitating no altera-tions to the set itself, Automatic

trickle-charging also comes under the"electrified" heading.
GRAMOPHONE PROGRESS,

L ECENT advances in the technique ofrecording and reproduction ‘have re-
duced the loss in musical fidelity of the
gramophone as against direct presenta-tion to an almost negligible quantity.
The chief obstacle to a- greater use ofthe gramophone as a source of broad-cast entertainment at the present time
seems to he the prejudice of listeners,carried over from the days when the
shortcomings of the gramoplone were
manifold, and broadcasting emphasisedtather than minimised them.
A COMBINED LOUDSPEAKER.
N American has patented a com-bination of horn and cone _loud-
speaker for ceiling fixing, two lamp-
holders also being incorporated. Seund
radiates equally in all directions.
A "ELIMINATOR EFFICIENCY.

"THE high efficiency of a new A elim-inator fiiter that has appeared onthe American market is due mainly to
the tremendous capacity of the electro-lytic condensers employed. ‘These have
a capacity of several hundred thousand
microfarads, obtained by virtue of thieusual arrangement of nickel and steel
plates immersed in a non-acid caustic
solution which constitutes the conden-ser. ‘he plates form one side of the
condenser, and the solution the other.When an electric current is passed
through the unit, infinitesimally thin
films of hydrogen and oxygen form
over the entire surface of the plates,and it is the thinness of this
film dielectric that accounts. for thetremendous capacity obtained..
(End of Constructional Section.),

British Musicand Broadcasting
(CONTINUED FROM COVER.)yp looking through ‘The Radio| Times," the official organ of the
B.B.C., one is amazed at the varietyand wealth of music that is crowded
into one week. Just a glance through
from station to station and one notices
tiuimes of smportant British musicians
-~Harold Samuel playing Bach from
the J,ondon studio-Irene Scharrer,
Chopin from Manchester-Jell d’Aran-
yi giving a violin recital from the
Birmingham studio-John Coates sing-
English songs from Glasgow-and

so on, Also countless names of new
neople and young musicians that one
has never heard of before. Broad-
casting in Engtand has brought to the
ear of the public many young and
worthy executants, eager and keen
composers-truly this wonderful inven-
tion of broadcasting has it in its power
to do an endless amount of noble and
lasting work, and one must admit that
this has been already accomplished in
England.
THE WORK OF THE STUDIOS.
ANOTHER and impertant branch ofthe music hroadcast is the per-
formance of opera given from the
studios at regular intervals. The
librettos of these operas are published
by the B.B.C. and distributed among
the listening public at the absurd
price of twopence per copy. With a
copy before him, the ordinary listener
is able to follow the opera with more
than ordinary ease; and so the success
of such broadcasting is ensured. The
performance of these operas entails
much hard work and ingenious orgam-
sation, the necessitv of numerous re-
hearsals to become aceustomed to the
confined space of the studio, It
needs but a moment’s reflection to
realise that there are hundreds of
musicians and artists working for the
B.B.C. If broadcasting had not come
about one wonders what would have
become of these numbers that are
thus busily emploved.

TX the brief time at my disposal Ihave been unable to do more than
touch on the more important branches
of the inusical activities of the B.B.C.
We have here in Wellington the fin-
est station in the Southern Hemisphere-a great triumph and a great respon-
sibility. It is in our power to send
the heartening influence of good music,
not only all over the Dominion, but all
over Australia.

I LOOK forward to the day when2YA will have a fine station or-
chestra of professional players, and the
great symphonies of Beethoven, Moz-
art, Mendelssohn and others, and the
works of our own modern composers,
will bring that wonderful spur to en-
deavour and stirring to the spirit which
is the gift of pura music to the remot-
est listeners of the Empire.

G.P.O CHIMES

BROADCAST BY 2YA.

The regular broadcast of the Wel-
lington G.P.O. chimes by 2YA has cre-
ated some interest in the words that go
to the chimes. Uncle Sandy has on
several occasions given these words,
and this was gracefully acknowledged
in the Wellington Press by a correspon-
dent as follows :-
Uncle Sandy, of 2YA, has twice, in
the last few months, recited this verse
to the children ‘over the air’’:
"All through this hour,
Lord, be my guide;
And by Thy power
No foot shall slide."

Uncle Sandy is full of unusual bits of
quaint information, that are very inter-
esting both to the children and their
parents, and he is much appreciated.

THE "EARS" OF RADIO
PLACING THE MICRO-
PHONES

LATEST STUDIO PRACTICE,

WHEN man seeks to improve onany mechanical arrangement he
looks to Nature. That is why the
radio experts, wishing to improve on
the "hearing" capabilities of micro-
phones, have stud.ed the position of the
human ears. Two ears are better than
0.1, no matter how acute that one may
be. Two ears give a sense of direction
in regard to the origin of the sound
that is heard.
Since birth, we have trained ourselves
unconsciously to locate the direction of
sounds by means of ous binaural sense,
To determine the direction, we, instinc-
tively face it. This unconscious action,
common to all animals and birds,
seems merely to bring both ears equi-
distant from the source under which
conditions the binaural sense is most
accurate and the audition image is bin-
aurally centred im the head. If a sound
is to the right of us, the right ear, be-
ing more exposed to the sound, receives
a stronger impression than the left
ear, which is somewhat in the shadow
of the head, so to speak, and the sound
waves take slightly longer to reach it.
The two ears unconsc.ously take cog-
utsance of this binaural time difference
and give us a resul‘ant audible impres-
sion which we have trained ourselves
from childhood to regard as a sense of
direction. It is this interpretation of
a time interval in terms of direction
which is known as the binaural
sense. It is this principile that radio
engineers are now applying to the
placing of the microphones. In listen-
ing to a band, orchestra, or choir, for
instance, the two human ears, because
of their position can hear and detect
the position of the various instruments
or singers, whereas one ear could not,
Similarly, two or more microphones
are more efficient than one on such
occasions.
For some time now at 3YA_ two
microphones placed in an angular posi-
tion similar to that of the human ears
have been used even for soloists, and the
result has been a decided improvement
on that obtained by one microphone.

RUGBY BROADCASTS

AUCKLAND UNION’S EXPERIENCE.
The atnua! report of the Auckland
Rugby Football Union for the year 1927
discloses that the season’s operations
ended in a profit of £2757 8s, 11d.
The report states; "It is very grati-
fying to be able to state that the past
season was one of the most successful
in the annals of this union, and but
for the wretched weather conditions
which obtained duriny almost all the
latter part of the season, would in
every way have easily eclipsed all re-
cords."?
The above would seem to be an an-
swer to those who contend that broad-
casting keeps people away from the
event being broadcast. Last season was
the first in which regular broadcasting
on telay had been carried out on every
occasion, including representative fix-tures.
The chairman of the union, Mr. Harry
Frost, concludes his report with the re-
mark that the outlook has never been
so bright in the history of the union.

FOR SALE:~8 ValveSet;complete
valves, B and C batteries: Forfuller particulars apply__"Loop;c/o "Radio Record;"} P.o. Box
1032,Wellington.
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LET.EACH VALVE BEA
BATTERY SAVINGMiniwatt"

Whether your accumulatorsupplies two,four OrSixvoltstoyourradio__whetheryou want a valvefortheHF,Detector,Audio, Power Or Resistance Capacity sockets there is aPhilips I(Miniwatt1} specially designed for your purpose.
SOLD BY EVERY RADIO DEALER
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Electrolytic Rectifiers.
A contributor to an American radio
journal states that he has considerably
improved the working of electrolytic
rectifiers of small size in series hy con-
necting a 1 meg grid leak across the
terminals of each cell. Borax is the
solution used. This must not be taken
as a recommendation. The same writer
lays great stress upon proper ‘‘forming"’
of the plates at the outset, if good ser-|vice is expected. ‘This probably is a
process that many amateurs shirk, and
make more difficult by neglecting to
properly clean the lead and aluminium
plates before forming.


