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NE of the greatest radio in-
ventions is «certainly the
penthode valve,. the appear-
ance of which revolutionises
receiver construction, and
sets a new standard for
quality of radio reproduc-
tiont Being a special type, intended pri-"marily. for use as a power valve inradio sets and. amplifiers, the penthode

| presents many advantages over normalalves. .It was first designed and de-
VWeloped during: 1926-1927 in the huge
Tesearch laboratories of Philips Radio,where further outstanding improve-
ments to it have since been evolved,

The Name,Fr :

word penthode is derived from
the Greek word. penta, five, hodos’
way, so its significance-five-way
| Walve. The word "way" should be
understood as an electrical term, be-"ing synonymous with "circuit." In
‘fact, with a penthode valve there are
‘five’actual circuits associated with the
walve. Not infrequently the word is
i Spelt "pentode."Ina normal thermionic valve, there
@re three fundamental circuits with
three different elements; the filament,
the grid, and the plate. When the
‘filament is heated electrically (by

means of an "A" battery of heating
transformer) electrons are emitted,
which being negative, are attracted by
the positively charged plate or anode,
and moved toward it, forming in this
way the plate current. As the grid is
placed between filament and plate, the
stream of electrons must pass through
its meshes, making it possible to control the electronic current by applying
electric charges to the grid.
In common with the normal valve,
the penthode has the usual filament,
which is surrounded by the control
grid on which is impressed the input
signal voltage variations. Surround
ing this normal control grid is ano
ther called the screen grid.If the valve then contained only one
more electrode (an anode or plate) it
would ,be similar to the normal 4 electrode valve commonly known as the
"sereen grid valve."
The penthode does contain this
anode or plate, but in addition it con
tains yet another element-a _ third
grid, which is situated between the
screen grid and the anode.
Before discussing in detail the ad
vantages of the penthode, it is neces
sary to have an understanding of basic
operating principles.A clear conception should be had «'
the real difference between the func

tions of the normal 1st stage A.I. am-
plifier, and those of the power valve.
The First Stage A.F. Amplifier.
Pou first is purely, a voltage ampli-fier, which raises the applied gric
voltage, such as a step-up transformer
does. However, a transformer, having
a sufficienfly high ratio to function
without a valve would by no means
give uniform or pleasing amplification.
The normal first stage a.f. amplifier is
thén necessitated purely by the factthat the Lf. voltage supplied by the
detector valve is insufficient to operatethe power valve.

The Power Vaive.
HE whole purpose of this valve is
to translate the applied grid volt-

ages into adequate anode current vari-
ations, so that the requisite amount of
energy may be applied to operate the
loudspeaker.
As modern usage decrees a rela-
tively high volume of sound from the
loudspeaker, it follows that the input
to the power valve must be sufficient
to produce this,
* Fidelity of Reproduction.
AIS is an extremely important
point, and put broadly means thatall note frequencies occurring in
speech and music (say, from 50 to
10,000 cycles per second) should be
amplified equally, that there should be
no distortion of the waveform, and that
relative amplitudes are preserved atall signal levels,It will be shown later how the pen-
thode obtains its outstanding fidelity
characteristics. °

The Operating Principle of the
Penthode.

N the case of the normal three elec-
trode valve, the electrons, liberated
from the heated filament, are attracted
at great velocity toward the anode,
eventually striking it. Assuming no
grid current to flow, the thermionic
eurrent equals the anode current,
Now, suppose the anode is of mesh
construction; consequently its attrac-
tive effect is not large enough to
gather all the available electrons on
its surface, and a number of ‘them
shoot through the nieshes into the
space beyond.If now there is in this particular
space a positively charged plate con-
nected to the same anode voltage, this
anode will then collect the electrons
which have passed through the meshes.
As the meshed element (actually the
sereen grid) is closer to the filament
than the real anode, its effect upon

the thermionic current is much great
than that of the anode, and by spec
construction of the screening grid the
influence of the anode on the thermi-
onie current can be reduced to a
negligible value.
As the amplification factor value is
a measure of the relative (plate cur-
rent controlling) effects of the control
grid and anode, it follows that if the
effect of plate voltage on plate cur-
rent is negligible the valve must have
a very high amplification factor.

Haveyourealised"that thevalvesofyourElectricSetrequireprotection
from thevoltage fluctuationsof theelectricsupply?
You can prolong the life of your valves at the cost: of less than one
valvebyobtaining an

99AMPERITE
AutomaticVoltageRegulator:

A type for every getPlease give the make andmodel of your
receiver:

DealersandServiceMenwill be interested to know that the
SUPREME SET and VALVE TESTERS

Also
SFRAGUE 8mfd ELECTROLYTIC CONDENSERS

Are obtainable at

THOS_6 BALLINGER &Co.
LIITED

88-62 VICTORIA ST$ WELLINGTON:
"Where tho Quality Gooda aTC Sold:

Now Read Bob Horrobin s
Bargains

2 only Pilot Tuned Radio FrequencyKits,17/6 each: 1 setBinocular Coils,9/-set:27EngravedTerminalsat4d;each_1 Carter 2000 ohms Variable Resistance,5/- 1 Carter10000 ohms Variable Re-
sistance 5/- 1 Centralab 2000 ohms
Variable Resistance, 5/- 15 only Po-
tentiometers and Rheostats;1/8each: 8
onlyPilotUXSockets, 1/-each 3only
Buffalo PhonePlugs,9d. each: 100 As-sorted Crystals, Hertzite andGalina; 3d.each 2 PilotMidget Condensers, 2/9
each_ 1 Pilot 2 mfd. Condensers, 3/9
each: Assorted Pilot Gridleaks, 10d.
each: 4 Coils, each 25ft. CelatsiteWire,1/8 each: 2 Snap Terminal strips, mark-
ed, 9d. each_ 17 Lissen Gridleaks, 10d.
each; 7 onlyMuter8,PD Switches,
mounted ebonite 10d: each_ 3 Balanc-ingCondensers,17each: EboniteCord
Connectors, 9d. each:: Tlonite Former,
Bin. dia. 5in. length, 1/8 each_ PilotVariable Condensers; .0005, 4/6 each_other sizes, 3/6 each_ ~001
Variable Condensers; 2/6 eaehPlain Dials, Black, 3i1. dia, 3d.
each. 3 Variable Gridleaks, 1/3 each_
RedDiamond Detectors, 2/6each:Royal
45-volt B Batteries, tested before you
buy, 7/6 each_ Bond45-voltUprightR
Batteries, 12/8 each_ Roval 42-voltBatteries, tapped; tested before you"buy8c. each. 43-voltFlat Torch Batteries;
8d. each. 13Plate Dual Ganged Varia-ble Condensers 3/6 each_ BakeliteValve Sockets, 8d, each_ 5Wire, braid-
ed, assorted colourBatteryCable,9d.yd:2 only 3 Gang13 PlateCondensers,8/6
each_ 2 onlyShort-wave OoilKits,7/6
each. 1 only5-ValveRegentSet,Philins
Valves, 2 B and 1 0 Battery, new_ 87.1 only '5-ValveRegentSet;bare,24/1073De Luxe Batterv Cables, 5 wire with
largeclins; 2/9. each_ Carter and Pilot6 ohm Rheostats at 1/3 each_ ValveCushions, protect your valves from vi-
bration, 3d. nair 1 Short-waveAdapt-or, 35/- 60-VoltVeeCee 'TrinleCapa-cityBBatteries;20/- each_ Blue Spot66R unitwithDup,Chassis; 52/6each:
Postagefreeon ordersof15/- Such low
prices areonly from
BOB HORROBIN

Flashlight Corner; 2 Courtenay Place:
WELLINGTON,

QuickRepairs: Phone 22-357.


