we can use regeneration.

power detector, is possibly
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"Phree Types of Crystal Sets—(1)
A.ceil tuned with variable condenser.
(2) A coil tuned by a glider. (3) A
selective cireunit using a tapped coil,
Yon will re-
member . what regeneration is-~the feed-
ing back of certain of the high fre-
quency currents running in the plaie
cirenit of the detector imto the second-

- ary ‘coil.  This is brought ghout by #
 third coil near the secondary or grid

¢oil. There must be some methed of
controtling the amount of energy sent
back., We can either vary the rela-
tionships. of those coils. known as the
swinging coil method, use a varviable
condenser, and vary the voltage on the
detevtor valve, 'These three different
methods have their own parlienlar aa
vaoritage. - .
4There are other methods of causiug 4
valve to detect. ©One, the anode bend or
the nex¢
best known to the grid-leak and cop-
denser, Detection is brought about by

" .applying a negative voltage to the grid

of the valve, ingtead of by putting 2
grid-leak and condenser in series with

. it. In the low frequency circuit a third,
- or grid, voltage s applied to the valves
_and we employ exactly the same circunlr

for the detector except that a very
much higher grid voltage is used. The

{ eireuit is illustrated.

A third method of detection, on

“which seems to be coming very npope

lar, and which possesses many advan-

 tages, is the power grid type. This is

really a combination of the power detec-

_tion and grid-leak detection, incorpor-
ating  certain variations made in the.

constant.

The Low~frequem:y Cirenit.
we wish to strengthen the signals

IB‘

which bave come from the detector, {
-we can do so by employing more valyves. -

It will be remembered that the eurrent
flowing in the plate circuit of the detec-
tor 18 of two kinds, direct from the bat-
tery: and audio, or slow pulsating cur-
rent from the valve itself, that ig, the

rectified a.c.’ This rectified a.c. current

must somehow be got to the grid of the
next valve. Now there are several ways

-that we ean get at this.

In the first case, unless we employ a

special circuit, we cannot allow-a di-

reet current flowing in the plate circuit
to get on to the grig. 'That would cause
a frightful hum and nothing else, so
we must Use a combination of stoppers.
Probably the most popular method is by
using a transformer. As the current is
pulsating slowly for audio frequency
current, an iron core transformer can be
employed. The transformer has the ad-
vantage of stepping up the voltage as
well ag supplying an excellent means of
coupling. 'The primary coil of the
transformer ig connected in the plate
circuit, and takes the place of the
phones. If another coil iIs placed near
this, the pulsations will be picked up.

E

E

Mo Methods of Making z Valve
Tretect—Lpper, grid-leal; lower,
anode bend.

———iiHA- At
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it the second coil is larger than the
first they will be magnified to a certain
extent. This is exactly what we want.
There will be no direct current in the
second coil, but audio currvent only. IT
we eonnect one gide of this to the grid,
and the other to earth, or to earth via a
small battery, we shall complete the
grid ecircuit, and be getting the signals
on to the grid of the fivst audio valve.
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Detection b& power-grid method. A
" high detector voltage is mecessary.
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A iransformer coupled audio stage,
The batteries are, from the leff, “C,”
. “A,” and “B.,Y

Another method of coupling the de-
tector to the first valve is by resistances
and chokes. In the first place a block-
ing condenser is placed between the
plate and the detector valve, and the
grid of the audio valve. The blocking
condenser will pass the audio frequency
current, but stop any direct,

Now the direct current must reach
the plate of the detecter valve,” but
andic current must be prevented from
leaving the plate circuit by this path.
This is simple encugh, knowing what
we do about the use of chokes. If we
put in an aundio frequency choke, the
direct current can pass, but mot the
audic current. So, the direet cur-
rent reaches the plate, anrd the
audio current, the grid of the next
valve.
pleted. Inside the valve the elec-
trons eross the vacuum, but ex-
ternally connections must be made
by some other means, and a clr-
cuit somewhat akin to the plate cir-
cult of the preceding valve is employ-
ed. We must stop the audio frequency
current leaving the grid, but must pass
what little direct current flows in the
grid eircuit. This can be done either
by using a very high value resistance

or a choke. This method of coupling
is usually veferred to as resistance
capacity.

High Frequency Cimﬁiﬁ:

WE have explained how magnification

takes place after the detector
valve. An even more satisfactory
method is to magnify the signals be-
tore they are detected, that is, while
they are pulsating at a tremendous
rate (at the radio frequeney). A valve
is employed in almost the same hook-
up as for the audio stages, but seeing
the eurrent is at radio frequency iron
core transformers cannot he used. and
so they are replaced by radic frequency
transformers, or ordinary coils. We
have our aerial tuning cireuit connect-
ol with the grid of the first valve.
Notice there is no grid-leak and con-
denser in this eircuit and no high grid
hiag. High frequency pulsations will
jump from the primary to the second-
ary coil and so on to the grid of the
following valve, which may be anothar
high frequency stage, or the detecior.
Thus it will be seen that the principle
of operation is the same as in the
audio stages, .

- Analogous to resistanee capacity
coupling is the tuned anode system,
“hown in the sccompanying sketeh, It
will be seen that the direet current
gets to the plate of the valve through
a radie frequency choke. The current
cannot pass through this choke, but

ean pass through a condenser and SO .
on to the grid coil of the next valve.:

This method is particulaxly suitable
for the screen-grid valve, i

The circuit must now be com-

CIn connecting the sereen-grid valve
in any one of the circuits mentioned the

. usual thing is to commeet up all the
| four terminals we have previously com-
| mented on fo grid, plate, and the two

filaments in exactly the same way. The
extra terminal ig the auxiliary grid.
Phig must be connected fo a suitable
“B” pattery supply. By-pass con~
densers and chokes are used usually.
to restrict radio frequeney curvent to
their proper circuits and prevent them .
from wandering arcund the cireult and
causing instability. o

We have now studied the four main
portions of the set and explained the

functions of the principal compenenis. = R

Others can be added ag refinements,
For instance, we can use a variable re-
gistance to control the amount of cur-
rent reaching the filaments of the
valves. This is known as a rheostaf.
It is employed because some valves
work better with a little less voltage
on them than is delivered by the bat-
tery, : - e

Space does not allow us to deal with
much more in this series. In the next
instalment we hope to talk a litile
about the refinements of radio, *o #x-.
plain’ the meaning of push-pull, and

Dne Stage of
Double impedsrice]

B+ 0at:

Low-frequency coupling employing
cholkes and a condenser,

to comment briefly on the power pack
and a.c, eivcuits. If before this time
anyone has any further points they
want elaborating we shall be pleased
to hear from them,

q%

A high-frequency stage which em-
ploys a s.g. valye in a tuned anode
cireuit.
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