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s V.'Reafct’z‘on CondenSers

A Safety Devwe

-—.....—.

I{DH regard to reactmn condeu-
sels, in some circuit arrangements

. these may have a large voltage-the
“whole voltage of the B battery—across

- from one set of vanes to the other, and_

therefore, unless some safety deviece.is
included in eirewit with the battery and
-condenseyr, it is -clear that. serious
damage-may be caused by an aceidental
contact hetween a moving vang and a.
fixed vane. A fuse is. perhaps - the
‘simplest form of protection, and it has
the advantage that, being of compa1a~
tively . low 1esmtance and free of in-
ductance, . it does- not: interfere with
the” other adjustments in the circuit.
An altermative protection is a fixed
condenser—which may be of the micd
variety—introduced in series with the
variable condenser. - Of course ~ this
means that we are ‘again dependent
apon the insulation of the fixed con-
denser, but generally the insulation of
& ‘good quality fixed mica ‘condenser
may  be relied upon with. much more
“eertainty . than that of .2 variable air
eondenser. The introduction of the
fixed. condenser in series  with - the
‘variable condehser ' meang
‘getting of the variable condenser will
be: altered, and if the fixed condenser

+ 18 of too small a capacity, it ‘may be

.that the desired résultant capacity 1s
‘thrown outside the range of the vari-
" able condenser, A capacity of .002, even
1ip to 005 microfarad, may be used for
the fixed condenser, and it is import-
ant also that, in addition to an ade-
. guate capacity, this condenser shouid
" have mica insulation. If the condenser
" is .not of appropriate capacity . and
quality, the overall amplification will
be reduced and gharpness of tuning
“will e lost,
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I SUPPOSE everyone knows that a
cireuit which includes both induct-
ance and capacity is liablg to. oscillate,

at a certain definite freqtiency, depen~

dent on the produce of the inductance

‘and capacity (writes Sir Oliver TLodge

in “Popular Wireless”). If you double
one and halve the other, the rate of
oscillation remains the same, If, on

the other hand, you halve both, the rate

of oscillation would be quadrupled: it
would .give what in sound is equivalent
fo a double-octave rige in pitch., Xi-
creasing. either the capacity or the in:
ductance lowers the rate of vibration.
By .employing a very big eondenser

‘and a coil with a great number. of turns,

one. can reduce the rate of vibration
actually down io  acoustic frequency.
Blectric rates of oscillation are usually
exiremely rapid, a hundred-thousand
a second, for ingtance. But witli a very

big coil and a very big inductance, the

rate of oscillation ean be reduced to a

Whlst]mg Spa-rks. ’
An experiment of that kind is best
performed with a Leyden jar as the
capacity, or with some other strong ton-
denser that can stand a big potential,
so that it will give a spark. A spdrk
is'a means of distarbing the air: it
heats the air, and usually gives a sort
of crack, which is quite audible. But
if the gpark is taken from an oscillat-
ing cirenit, one that vibrates about six
thousand or two thousand a seeond, you
won’t hear a crack, you will hear a
whistle, or ‘even a musical tone of lower
pitch than thaf.
Last century I used to demonstrate
these whistling sparks, with a battery
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Explanatzon by Szr OIwer Lodge

of Leyden JaI'S as the capacity, and
with a gleat coil. of 'wire as the in-
ductance. ~ One- could thos bring - the
spark-note’ down . tifl it corresponded

with some bf the notes on a pianc.

In some  engineering - undertakings

these electric . osciltations or. surgings .

occasionally gave trouble, Wien . Dr.
Ferranti, long ago, laid large elecirie
underground mains from Deptford to
London, the lines had a great capacity ;
there was. also, 2 considerable amount
of inductance in the big dynamos em-
ployed.

So the r,esult was that the circoit had
a natural rate of vibration, rather slow
but ‘decidedly powerful; and according-
1y the voltage rose above whai was
provided for, and was lable to burst
the insulation, uatil proper precautions
were taken to combat the téndency. .

If you have a long bath half filled
with water, and tip the bath length-
ways, the water oscillates to. and fro,
and may easily splash over the edge.
That sort.of thing happened in the elec-
trical case. The surging electricity
overfiowed or splashed over .or buist
through the insulation; or, if it didn’t,
there was a danger of its doing so.
This was very instructive, and excn:ed a
good deal of interest.

The same sort of thing would be less
likely to occur in a land line, because 3
lapd line has much less capacity, and
therefore the energy stored would be
less, That is one reason why in long-
distance electric power transmission en-
gineers prefer overhead lines to under-
ground mains! ~Any surgings that may
be encountered s;are less hkely to be
violent.

One can get surgings even in 2 land
line. T used to. stretch long copper

o

‘wires—if you can call them wires—as

thick as one's finger, round a big the-

. atre, excite high voliage siurgings by

means of Leyden jars, and show that

the sparks that could be obtained fr‘om»

the long leads were very much longe
than corresponded w1th the apphed
voltage

* Bleetric Momentum.

If the natural length of spalk wa
¥ inch the gurgings might give a sparE
as much as'3 inches by the accumulated
momentum.  Tor it must be understood
that the magnetic field which surrounds
a current confers momentum upon it;
and when this is. combined with the
elastic storage of energy called ecapac-

-ity, it behaves like a loaded spring

which can oscillate to gnd fro with

violence, the rate of oscillation depend-.

ing on the elasticity and the load. The
load or the.inertia corresponds to in-

ductance in the electiical case, the elag-

ticity corresponds to capacity,

I have seen the efféct of these eleetrxc
surgings in some of the early large-
scale radio aerials, when a great steel

| Tips and J oitiﬁgs q
Panel Appearance, | | )

SO far as screw holes are concerned,’
most panel-movnting components

* are now so made that the knobs cover

any fixing devices, and the only Serews
exposed are those Kolding the panel
to ‘the brackets and. securing it to the
front edge of the baseboard. If the
holes are in all. cases .counter-sunk
somewhat deeper than necessary in or-
der to make the screwheads flush, the
small’ depressions above them can be .
filled up with wax, cut off with a sharp
knife, and polished so as to be quite
indistingnishable from. the panel ma-
terial. It is actually easier to do'ithis
filling and polishing on mahogaw;W¥id
walnut-finished papels than on blain
and highly-polished black ebonite, for
a Iittle réd and: brown wax  can be
blended to match the pattern perfectly.

- Tmproving Tuning Lumts.

IN many old- fashioned sets failure to -

~ tune down. below a cerfain limit-
is due to the fact that the variable
condengers “have what we ghould call
nowadays an wunduly bigh minimum
capacity, though it was rega_rded asg
very low in the early days of broad-
cast receiving equipment. To substi-
tute up-to-date variable condensers fox
old ones is a perfectly stlmghtforward
job which can be carried out in a few
minutes in most gets. * The expense in-
volved ig quite. small, for the price of
condensers to-day is astonishingly low -
considering -how well they are design-
ed and made. The best type to choose ¥
for the set intended for. the veception °
of foreign as well as home stations is
undoubtedly -the straight-line fre-
quency since this gives an almost equal
separation of gtations from near the
bottom to near the top of its tuning
Iimits. No condeuser, whether ‘square-

law or S.L.F., is likely to give a per-

fectly. strazght-lme graph between zero
and maximum, but when good patterns
are used.with suifable valves and civ-
cuits the curved portions of the graph
will be very small and its straight por-
tion very long in comparigon. .

mast formed sn appendage to the cirs ..
cuit, An' electric enrrent.surged up
and down in this mast with such vio-
lence that blocks of timber . placed
against the mast to'gtrengthen it in a
storm were charred and smoked, an‘d
might have caught fire. -

This was notably the case 111,“”1 £
installation arranged by Dr? Goid-
schmidt near Hanover; and very strong
insulators had to be employed in -or-
der to prevent their destruction. Wire-
less operators, as a rule, are not con-
cerned with these violent effects: the
self-generated oscillations at a receiv-
ing station only produce howling. But
the fundamental principles ate much
the same; whether great or small power
is employed ; and the rate of oscillation
can be reckoned in the same sort of
way. ‘
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