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i ; ‘Advantage of High Amplification
I'TH three elemient valves, the
W' energy supplied fto the loud-

. speaker depends upon the plate volt- -

#ge, and, in general, the higher this
Yoltage, the greater the valve output.
' It must be realised that the D.C.

_%oltage on the anode of a power-valye ‘
ik not equal to- the baitery or power-

pack voliage, nor does it remain con-
‘gtant @uring operation, as there is in-
variably 2 “load” in-the anode circuit
of the power-valve,

When, therefore, under the influence

of grid voltage variation, the anode -
currvent increases, thé voltage general~

ed across this “load” increases (volb-
age equals current multiplied by re-
‘gistance) and it is of such phase Tela-
tionghip that it acts against the supply
voége, and the actual anode voltage
is W&ereased. :
Conversely, if the anode current de-
ereases {conirol grid made more nega-
tive), the voltage drop across the load
decreases, thereby increasing the effecs
tive anode voltage, and counteracting
the decrease in anode current.

It will immediately be clear that this
must -have a very uunfavourable effect
upon the speaker epergy supplied ‘by
the. power valve, and that if this in-
fluence of the varying anode voltage
on the anode current could be eliminat-
ed a much larger useful output would
be obtained. ’ ’

The Third - Grid.
SO far the operation of the penthode
™ is comparatively simple—there is,
.however, an important and unfavour-
_ able effect known as secondary emis-
%on, which must be taken care of, or
the high quality of reproduction would
bé ruined.
~ This secondary emission is cansed by
- the high velocity with which the elec-
troms pass through the grids, and strike
the anode. ’ .
There the greater part of their kin-
etic energy  is converted into heat, but
due to collision with the metal anode,
other electrons (ecalled secondary elee-
© trons) are “knocked off.”
. This secondary emission—which oe-
curs also in normal valves—would not
be troublesome were it not for the fact
that at certain instants the screen grid
is at higher potential than the anode,
and as such times a stream of second-
ary electrons wounld flow from anode
to screen grid, completely. upsetting the
‘normal operation. . .
~ In normal valves the grid is always
at a potential so much lower than the
» . andde that this,does not oceur.
In the penthode this secondary emis-
~sion current is eliminated by inserting
yet another grid (the third) between
the screen grid and the anode. This
third grid natorally is connected to
the point of the lowest potential in the
valve, ie, the filament, and it thug
‘sereens the screen grid from the anode.
Dye to the fact that the triode diffi-
culty of wastefully opposing voltages
has thus been eliminated, if is seea
that the penthode supplies a larger
. guantity of energy than a triode oper-
ating under similar conditions.  This,
however, is by no means its only ad-
vantage, for, in addition to inereasing
the quantity of energy, it equally im-
droves the quality of reproduetion, as
will be evident from the following ex-
planation,

High Internal Resistance,
THE sound volume produced by the

loudspeaker ig dependent upon the
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_marked “P” in the diagram.
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An Bjector for any
- GCircuit
Some ‘Amendments

A SLIGHT error occurred in the
text of the original description of
this very -efficient wave trap and, al--
though it was apparent to those who-
were conversant with circuits, it prob-

ably gave tronble to others. The eor-to connection ¥, or,

rected description should read:—
“On a"good cardboard former which
made from 23in. to 2}in. in diameter
and about 3in. long, fix with glue,
matehsticks without their heads.
These should be from #in. to Zin
apart. - Over this wind on closely and

Hghtly about forty feet of 22 DCC. | '
. copper wire.. This amounts fo roughly i

50 turns. Leave some 6in. slack at
each end affer anchoring the ends to
the holes in-the former as shown.
Thegse ends will altimately connect
with the moving condenser marked
“%” in the diagram, This is the see-
ondary coil. Over the cenire of :the
eoil fix. a band of tissue papexr about

an-inch broad, and over this wind ten-:

torns of 18 DCO. wire in the -same
direction as the secondary was wound.
Anchor these turns as shown. in the
diggram and leave about 6in, slack.at.
the end.
One end.-
connects with the-aerial and the other
with the terminal of the ser. ' The
condenzer shoul@ be fastened to a
formica pamnel, the coils belng vlaced
in an oblique position to it when com-
pleted. Efficient goldering ~must
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Upper-—Showing the five different - eir-
cuits of the penthode valve, Middle—
Some of the electrons are claimed by the
Screen-grid, but the majority get through
the meshes to the anode. Lower—Show-
ing the advantage of the penthode. .The
steepnoss of the characteristic curve re-
mains for varicus frequencies much more
constant than tbat of the erdinary valve,

intensity of the alternating speech cur-
rents circulating through its coil,

The value of these circulating eur-
rents is determined by Ohm’s Law
(which stafes thit current is propor-
tional to voltage divided by resistance)
applied to the anode circuit of the
power -valve, ,

As the total A.C. resistance in thiz
anode circuit is, composed of the in-
ternal resistance (impedance) of the
valve, and the impedance of the loud-
gpeaker, it will be understood thaf if
one of these is variable as a function
of the frequenmcy (of the a.c. passing
through it) the intensity of the speech
currents will obey the changes in cir-
cuit impedance.

This is the case with loudspeaker im-

pedance, which is low at low note fre- i

quencies, and thay reach very kigh
values at the highest aundio freguen-
cies, )

If, therefore, the valve impedance
is comparatively low, the varying loud-
speaker impedance will cause large
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variations in the tofal cirenit imped-
ance, so that at the higher note fre-
quencies the current intensity is much
weaker. than in the middle or lower
register.

This high note loss may seriously
impair the quality of the reproduction,
- particularly as many transmitters and

many receivers have already a marked
tendency to suppress the higher note
frequencies,

For real quality reproduction it is
essential
note frequencies from 3000 per second
upwards, as the intelligibility of speech
and the “colomr” of music is so large-
1y dependent upon their presence.

If we make the impedance of the
valve very high compared with the
loudspeaker at medium frequencies,
the varying loudspeaker impedance
will be a smaller fraction of the total
impedance and thus exercise a rela-
tively small effect upon the alternat-
ing eurrent flowing through the’ eir-
cuit.

This is achieved in the penthode,
where the internal impedance is of the
order of 50,000 ohms.

(To be concluded next week.)

“-In tuning, use
. naly ave at the loudest.  'The Interfer-
“ing signal can be then trapped out;
. or again, trap out the interfering sig-

nals and tune in ‘those desired with

This is the primary ol |

to faithfully reproduce the |

offected wherever possible, even to the

set termiinal if the ejector is to be &
permanent’ connection. . . .
both dials until-sig~

the ‘dial on the set. A Mttle practice
may. be necessary as this apparatus, if

‘well made, is somewhat critical in us-

ing. By running X through a crystal
detector, thence through phoneg and on
better still, comr -

-~ he.2.

pecting X and Y to a double point
switeh and wiring them as just said,
reception eam be had by- either valve
or crystal receiver at will. - In this
case the arrow point goes to earth.
‘The trap will also smooth out rough
signals, réduce statie, and it also has
improved both tomal and tuning quali-
tieg  often enough. It does not dimin-
ish volume and the writer knows quite
well it will solve many of the com-
plaintg  from listeners that appear
from time to time. This cireuit does
not assist short-wave reception. .

.For ecrystal work connect arrow
point to earth.
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- All-Electric Receivers
AT PRICES TO SUIT ALL
_The COURIER A.C. SET and SPEAKER ........ veveeos. E11/15/-
PHILIPS QP. SET and BABY GRAND SPEAKER ..£14 /14./-
PLYMOUTH Screen Grid MANTEL SET, with Dynamie
Speaker.  ...... feveaeneaenan tedsresnssessvavevens K22
ROLA Sereen Grid CONSOLE MODEL ............. veeeese £38
CASH OR EASY TERMS ARRANGHD. :
REPAIRS TO ANY MAK_E QF SET, I
G. G. MacQUARRIE Ltd.
L 120 £ WILLIS STREET 5 TR WELLINGTON.




