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CRYSTAL SET

THE “RECORD”

SOME ADDITIONAL NOTES-fALTERNATIVE- TUNING

.y Buveral corvespondents residing with-
fn a mile of 2YA are desirous of re-
geiving that station at loudspeaker
wolume, using a crystal without ampli-
Fer. In our last issue the ‘“*Record”
crystal set deseribed is a good one with
which {6 make the attewpt.. It can he
done, but of course the error should
not be made of expecting bhoisterous
volume such as is given by a valve
pet. The writer has heard several ses-
sions through at a distance of two
yailes, and the speaker volume was sucl
that not a word of a lecture on Holly-
wood was missed, sitling three or four
vards from the speaker. and oh Suns
. day, the 6th instant, the band concerk
music could be heard fairly well in an
gdicining room. This way of listening
is more comfortable tlan wearing
headphones, but quietness is necessary
during reception. A carborutiduim crysa
tal without battery was also tested and
gave splendid results. TFor ’phone re-
ception round the city and suburbs the
merinl need mnot be of very great di-
mensions, ‘but of course the larger it
is the more volume there will be. The
earth connection is of very great im-
portance in every case, and if this is
made to a water-pipe (the cold water
supply), care must be taken that the
connection is a clean and tight metailic
contact between the wire or earth clip
and the pipe, which must be well
cleaned at the point of contact. In
damp weather a water-pipe is usually
& very efficient earth connection, but in
dry weather it may in some cases
prove ofherwise. Dry sand is a bad
conductor and in sandy districts, if
signals are mnoticeably weaker after a

place the water-pipe eartlh with some-
thing more reliable. 7This consists of
some kind of metal plate sunk in the
ground near the aerial to a depth of
several feet, where the ground is al.
ways moist and damp. A copper plate
ehout two feet square is the ideal earth
plate, but a petrol tin with a 14’s wire
goldered to it as an earth lead will
serve quite well. An end of the tin
should be cut out and eartly, coke, or
cinders put in, With one of such
plates sunk pear each aeria] pole and
connected by a buried wire, the same
wire continuing to the earth tferminal
of set, best vesults are assured so far
as the earth portion of the cirenit is
concerned.

The coupling of the condenser iun the
“Record’ set s that known as “paral-
lel.,” but listeners can try the *‘series’
coupling i an easy way as follows:—
Disconnect the FE terminal connection
from the condenser, and in its place, on
the condenser, connect the aerial direct,
leaving the A terminal
The condenser will now give a much
higlier reading to tune in, and whether
the result is better than parallel tun-
ing can soon be judged. The series
tnning is an equivalent to reducing the
numbet of turns on the coil for the
lower broadcast wave-lengths, If it is
desired to keep the set pefnanently in
series, then the present conmections to
A terminal should all be taken off, but
still keeping condenser, crystal,” and
coil connected. ‘The A terminal is
then connected to the condenser tet-
minal that was previously connected to

E. The aerial is then connected to the
A terminal as before,

AMPLIFYING THE CRYSTAL OUTPUT

"

DETAILS FOR ADDING ONE VALVE

However wonderful reeeption may at
first scem with the aid of a simple
erystal, there soon comes a desire for
something that will put a little more
“ginger” into the conmcerts, and from

“photies to a loudspeaker is the natural ]

step. This necessitates, if a crystal is
Btill to be used, the addition of one
or perhaps two amplifying valves, ac-
cording to the distance from the station.
The uddition of one amplifier will now
be described to work in conjunction
with the ‘Recard” crystal set. Those
fvluy wislhi te build the set complete may
tncrease the width of panel to 9 or 10
inches, keeping the height the same,
¥ inches. A depth of six inclies from
back fo fromt will be ample. If the
ervstal set has already been made, the
size of the panel mav be increased by
adding a strip al the right-hand side

fare required to au existing detector.
When it is desired o use the amplifier,
the pin on the end of flex is plugged
mto the right-hand socket, and for the
detector only with ’phones, the pin
is put in the left-hand socket, looking
at the front of pamel. The positive or
matked fag of the speaker or ’phones
must always be placed in the clip con-
nected with the positive of B battery,
that is, the right-hand clip or terminal.

The basehoard and panel having been
compieted, the transformer and valve-
holder may be fixed in position as
shown, and the rheostat and terminals
fixed in place on the panel. Four loles
may be drilled in the paunel as shown
so that the filament of the valve may be
seen, unless it is a dull filament valve
such as the P.M.3, in which case the

“ports” wonld hardly be mecessary.
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of the present panel, exieading the
haseboard and cover to suit.

The extra components required will
Be a valve, and holder for same, theos-
tat, 2-valve sockets, 1 pin for do.,
large I.F. transformer, A battery, B
battery, 4 terminals, ebonite panel, con-
miecting wire, etc,

Provision is to be made for using
phones on the detector only if desired,
cutting out ‘the amplifier, ~This is ar-
ranged for by drilling three holes as
shown below +the crystal. The two
fower holes must he abont $-inch apart
and drilled to take the sockets, which
should, if procurable, be a type that
will sink flush with the panel. A
short piece of flex. is to be put through
the top hole, and to its outside end is
connected the pin that fits the two
sockets, The wire that connects the
back of the crystal fo the right hand
’phone clip is disconnected from the
crystal and the inner end of the flex
comnected in its place, The free end
of the wire from the "phone clip is now
connected to the tack of the i)eft-hnml
sorket. These altevations are all that

At the lower part of the panel two
clips or terminals are provided to con-
nect the loudspeaker.

In wiring-up, one primary terminal of
the transformer is connccted to the
left-hand ’phone clip of the earth ter-
minal, which amounts to the same
thing, as both are connected. The other

 primary terminal of {the transformer is

connected to the right-hand socket on
the panel. Oune secondary termingal of
the transformer is connected to the
grid connection of the
On an American holder the terminals
will probably be marked, but a dia-
gram is given of an Knglish holder so’
that no difficnlty is presented. It will
be noticed that the four sockets are
arranged in the shape of a kite.. The
plate connection is where the tail would
be attached, the grid the top, and the
two filament conmections ere at the
“earg.”
nected to the end of the rheostat wind-
ing and then continues to the fop ter
minal of the four on the panel front.

The plate connection of valve holder
is wired to one of the speaker connec-

spell of dry weather, it is wise to re-

unconnected.

valve holder -

The other secondary is con-.

‘and preat care

BY “ MEGOHM>
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. RECTIFIER,  ~ °

A SIMPLE A.C

Correspondents are making inguiries
regarding chemical rectifiers for 230
volts alternating current, so the -fol-
lowing brief description will be given.

A glass jam jar about 2} by 4% inches
makes a sunitable container, and all that
is required in addition is ‘a wooden
cover of some kind to keep out dust
and fo bold tlhie plates, which must be
kept as far apart as possible in order
to ensure proper rectification. The
two plates are of lead and alumininm
respectively, and the dimensions of
these should be about 4fin. by $in. A
hole is drifled in one end of each amd
a sorew through this will affix each to
the sides of the cover, the connecting
wires being either clipped round the
screw under the plate or soldered to
each (special solder for the alumini-
um), The lead must be well cleaned
to present a bright surface,

The aluminjum is the vital part of
the rectifier, and unless this is' pure
metal, cannot pevform its duty satis-

nof permanent, When the forpling is be-
ing carried out the battery is not con-
nected up, put the alumininm side of
the vectifier and the main not connected
with the lamp resisjance are connected
together” with or without a suitable re-
sistance in place of the battery. In order
to cut down the voltage where such is
2@ advantage, it is a good plan to have
two rectifier cells in series, the lead of
one being connected to the. aluminium of
the other. This is also a safeguard, as
if one cell happens not to be rectifying,
the other may continue to do so and save
any trouble. gi
cumulator B battery recently described in
this column, a 60-watt lamp should be
included in series with the rectifier, and
for smaller accumulators a lamp of less
power may be used, whilst for voltages
of 46 or 56 it may be found an improve-
went to include in the circuit next of No.
36 michrome resistance wire space wound
upon a piece of red fibre or ather non-

factorily,  Thin sheet alumininm of
perfect purity can be obtained, and
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inflammmable material.  Such a resist-
ance ouly gets slightly warmed up, but
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will last quite a long time if the pre-
cantion is iaken of cutting a stup
about an inch jwide and folding it
round the alumininm plate 8o that the
level of the liquid comes at about the
centre of this reinforcement. This is
done becanse most of the corrosion of
the plate fakes place at the surface of
the ligmid. Put into the jar sufficient
tap-water to reach abont 1lins, from
the top. = Ammoninm phosphate is
then put in and allowed time to dis-
solve, or stirred to quicken the process.
A saturated solution is required, so
that a2 small quantity of the chemical
should remain undissolved at the bot-
tom of the container. Occasionally, as
the water has evaporated, more wpter
should be added to keep it at the
proper level. If the aluminium is pure
it will only show a_ lnminous glow in
the dark when rectifying properly; if
violent sparks are dancing all over
the surface, rectification is not as per-
fect as it sliould be. No trouble will
be experienced with the lead vlate,
bus before the rectifier will work prop-
erly it wust be sun for an hour or
two so that the plates will “form,”
and this should be done as a precau-
tion for a minute or so before each
charging operation, if more than 2 day

£

it should be put upen the material men-
tioned. Should this be found necessary
the fibre can be cut slightly narrower
 than the baseboard and fastened under-
neath out of the way, a strip of wood
being screwed under each end of the
base to raise it up sufficiently high, The
diagram shows a two-way switch that
can be put on contact for a minute to
start rectification and then put over to
2 to charge the battery. The aluminium
is always the positive electrode, and when
charging is connected to the positive side
of the battery.

When using any apparatus such as
this connected to the electric mains it is
a good plan to go to a small amount of
extra trouble to include a fuse on both
mains, A piece of fibre about two inches
square is drilled with six 1-8th inch holes
as shown, The two centre holes are for
screwing down to a strip of wood. The
other holes are fitted with 1-8-inch. brass
bolts with a washier and nut on top, to
which connections are made. A short
piecce of 40's copper wire (thinner if
handy) is carefully cleaned and a piece
clipped under cach pair of washers, All
wires in the circuit should be insulated
where possible. If the switch is pro-

or two has elapsed since ile last {ime
of usinty, hecause the formed oxide is

vided it can 1lso be fitted with an “off"
position for convenience,

Amplifying the Crystal (Continued),

fovs on panel, and the other conmector
Lo the lowsst lerminal, B positive. Now
connect the two centre terminals on the
panel, A positive and B negative to-
gether, aud the same wire is to con-
tinue to one of the filament connections
oun valve holder, The other filament is
cotnnected to the arm of the rheostat.
If there is 20’s enamelled wire left
from naking the tuning coil, it may
be used for conueclions, but the enamel
must be very carefully scraped away
wherever contact is fo be made with
the wire. No thinner wire than this
should be used.

The Batteries,

A very snitable accumulator for the
filament of one valve is a couple. of
small Exide cells in series to give up
to " four volts. A small carrier could
bz made to contain these for convetti-
ence in taking to a charging station or
rgarage These small accnmulator cells
can be obtained for 7s. 6d. each, and
if 2 two-volt valve is to be used, only
one of these cells would be required.
A P.M.1 L.F. Mullard valve would be
suitable as a two-volt amplifier valve,
or a2 P.M.3 as a four-voll, requiring two
Exide celis,

A dry B hattery of 45 or 60 volts will
be most suitable, .

Anybody not used to handling batter-
ies must be very careful not to allow

the positive and negative ends to be-{]

comz counected, even for am instant,
except in the specified way provided
for in the set. In the case of the A
accumulator an accidental connection
of the two terminals results in an in-
stant discharge of all the storedup
energy, and only many hours of re-
charging can restore iis. former condi
tion, In the case.of “grid plate’ ac-
cumulators, such accidentsl *‘shorting?’’
nmiay cauge perfuanentt tuin of the
plates.
tery must alse be carefully

avoided,
‘must also be teken in
conttiecting the B battery to the set, as
it connected across the top two termin-)

Short-circuiting of the B -bat- -

als the filament of the valve will be
destroyed when the theostat is turned
on.  Somiz constructors might prefer
lo extend the baseboard Lack a few
inches beyond the cover, so that the B
batiery could be placed there and kept
permanently connected to the set and
lifted about with it. The battery
should on mo account he kept under
the cover, as fumes emilted by it are
injurious to metal work. Lo be more
in keeping with general practice, the
aerial terminal could be placed where
a cross is marked at top of hack of
panel, and all cotinections that now go
down to the A terminal would go to
that point instead, but as space is lim-
ited care would have to be taken thaf
the wires were kept clear of the con-
dens:r vanes iu all positions. A large
sized I.F. transformer of 5 to 1 ratio
should be vurchased. as it will be Ta.
ful in case of going in for a valve set
later on. There are plenty of snitable
valves fo be obtained besides those
mentioned, but a valve snitable for
amplification must be chosen, and pre-
ferably one that does mot use more than
about half an ampere on the filament,
as this combined with low voltage
means Jess frequent charging for the
A battery, which, by the way, should

When charging the ac-

always be recharged whenn not more
than about three-quarters of its fuil
capacity Lkas been used, .
Grid-bias is mot usnally provided on
a single L.F. amplifier, but. 1s an as-
sistance towards greater volume and
clatity. It can be added hy.breaking
the wire running from rheostat to
transformer secomdary and inserting
one or two small dry cells to- give 1%
or 3 volts. The negative side connects
to the tramsformer. .

If dry batteries are preferred to the
smali A accumulator, tllz)en a valve suit-
able for dry battery operation must
be selected, ' If the charging of an
accumunlator can be convemently man-
aged by taking it to a garage, it will
be found more satisfactory ‘o use one
rather tham dry cells, which use up
much more quickly on the flaments
than is the case with dry B batteries.
Charging at home is, of course, the
ideal, but hardly worth the expense
of installing for one valve. The chemi-
cal charger described elsewhere is for
charging B batteries only, and is not
snitable to charge an A accumulator, .

WINDING COILS ON -
FORMERS

The method of making thin card-
board formers described two weeks ago
will be fcund to answer well if instric-
tions are properly followed. Zig-zag
strips of card on edge can be-used to
separate the circles in core if nothing
else is handy. The safest way of
winding is to keep this core inside
while the wire is wound on. If this
is done, 18’s wire can be tightly wound
and the coil will keep a good shape.
Stand the former upright on the table
with the core inside, make holes in
end for- wire, starting winding at the
top. With the Ieft; hand turn the
former clockwise, steering tlhe wire on
with the right thumb, the wire running
through the right hand. The right fore-
finger must hold the top of the former
while the left hand gets a fresh grip.
By this method it will be found that
quite a good pull can be made on
the wire without spoiling the shape
of the former, so long as there are
sufficient circles of card inside to sup-
port it.

The supply of wire should bhe on
the table at the right, and if a loose
coil can be laid flat and if turned
round frequently to release enough wire
for a numher of tarns will come away
without any tangling or kinking.

ANSWERS TO CORRESPON-
DENTS

“Pazzled” asks for an explanation of
why he can receive 4YA in two posi-
tions of the dials on his five-valve
neutrodyne. 1t was what is known as
a “harmoni¢” that was being received
it the unusual position towards zero.
Wireless vibrations behave much in the
same way as the wvibrations of sound
in the matter of harmonics. The second
harmonic is the strongest; and received
at exactly half the wave-length in metres
of the transmitting station. Thus the
second harmonic of 4§YA would be at
231} metres, and that is why a New
Zealand station was found among the
American stations. Quite a strong har-
nionic of QYA can he received ont a short-
wave set at 70-—60--83 inetres., Most of
the iuterference by morse on the wave-
length of 3VA is owing to its nearness
to the harmonic (300} of VILW’s 600-
nietre transmission. The harmonics are
simply sub-multiples of {he fandamental
wave-lengtl, so {hat dividing the funda-
uental by two gives the second har-
monice, by six gives the sixtlh, and so on.

From the district vorth of Gishorne
comes an ingquiry regarding push-pull
amplificationt.  Upon making inquiry in
Auckland regarding such =~ equipment,
the firm in question informed our cot-
respondent that they were sold out of
Pye push-pull transformers, and had not
replaced them on account of a consider-
able change Deing expected in this
method of amplification. Probably this
statement refers to the fact that push-
pull transformers are now being con-
structed upon lmes following the more
modern type of ordinary low-frequency
transformer, whetehy the output of
power valves may be handled withont
distortion, Withont such improvement
the push-pull meiliod would probubly
not have much advantage over the
latest power valves with straight trans-
former coupling.

The Italian Government, now plan-
wing a very elaborate brotdcast system,
roposes to lay a small radio tax om
gouseholc'{ers, whether or not they now
have sets. i
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