
focuses’ the image of the. illuminatedslit upon the ‘sound-track on the film,which in turn communicates the sound
vibrations to the photo-electric cell in
the form of intermittent light rays of
varying intensity and. duration.
The feeble current passing even
when the cell receives maximum illu-
mination has already been mentioned,
and now the process of amplification
begins. The high impedance of the
ploto-electric cell works ..best with’ a
resistance coupling followed by one
stage of transformer coupling.’ © This
compact amplifier styled 49A, is fitted
with non-microphonie sockets, while
the ‘rubberised base is suspended on
four spiral springs in its metal hous-.
ing, which rests on rubber, the whole.
being compactly stowed away in the
lower portion of the machine stand.

Stepping-up the Amplification.
LL that has so far been described
takes place in the "machine" it-

self, but further amplification is car-
ried out upon a convenient metal rack
upon which’ the subsequent amplifiers
and regulating gear are placed.
The output from the amplifier on the
‘machine next passes through an "at-
tenuator" or ‘balancing resistances
(wire-wound), their purpose being to
balance the output. of the two ma-
chines that are always installed, so
that there will be no jump in volume
when changing over from one machine
to the other. s

There is also a "fader," which is
merely an electrical potentiometer, and
ig the main volume control for the
loudspeakers. ‘Then there is what 1s
known as the "non-synchronous" panel,
providing for switching on to the ampli-
fier either the ordinary gramophone
turntable or the switch on the machine
which changes from synchronous disc
to film record or vice-versa.
The first amplifier on the rack con-
sists of three stages of resistance-coup-
ling with "239" valves, having an im-
pedance of 15,000 to’20,000 ohms and a
4-volt filament. A 12-volt accumulator
. is included in the plant, so the three

valves in this: amplifier are wired in
series to utilise the 12-volt supply and
also obtain grid-bias from it, whilst
the necessary plate current is drawn
from the succeeding amplifier, which is
entirely a.c. operated.
Here follows the "main gain con-
trol" which is. really a.volume control

with switch studs. Its use is to "cali-
brate" the theatre, or fix the available
volume so that the "fader" has a range
suited to the requirements of the build-
ing. Once set correctly, this control
is not altered.
The next amplifier is known as the
"494." and consists of one stage of
‘push-pull with a pair of 205D valves,

5-watt. rating, with an impedence of
6000. to 7000 ohms (a valve approxi-
mately similar’ to the UX210).- Twoof these valves aré also’ used as recti-
‘fiers, supplying a total of 57° m.a. to
the two plates at 400 volts. The fila-
ments. take 1.60 amps. at4 to 5 volts,
or a mean of 4.4'volts. Special-precau-
tions in the form of filters and resist-
ances are included to eliminate motor-
boating and hum. This and succeeding
stages are all transformer coupled, .the
transformer cores being made of "per-
maloid," a specially high-grade «alloy
suited to the purpose, and adding, to
the excellence of reproduction, whilst
a further refinement is provided by al-.
lowing only. the alternating component
of the signalto traverse the primary
windings of transformers, a coupling
condenser being employed to divert the
direct current through an audio choke
or’ suitable resistance. This method
applies to each push-pull stage.
The power output of this stage is
2.4 watts, and for a theatre’ contain-
ing 700 to 800 seats, is the final ampli-
fier, completing the "2S" system.
For larger auditoriums a further
push-pull amplifier known as. the
"438A" is required. ‘This is. also com-
pletely. a.c. operated, arid contains a
pair of 211E valves as amplifiers, and
another pair of rectifiers. The plate
current taken by this stage is 125 m.a.
The output now available to operate
loudspeakers is 12 watts, and sufficientfor the average theatre, being kiiown
as the "2SX" system. ..:
Yor the largest theatres the 2SX sys-
tem is used, with the addition of an-
other 43A amplifier, which is wired in
parallel with the one already provided,
the output now. being 24 watts;.which
operates six loudspeakers: at full‘-vol-
ume.
All the apparatus used is manufac-
tured to suit a standard supply of 110
volts, so that where the supplyis 230or other voltage, a transformer is-em-
ployed to supply 110 volts to the ampli-
fiers.
An impedance-matching panel takes
the output of the last amplifier in the
system, which passes through an auto-
transformer with tappings taken to
switches on the panel. Bach speakerunit is also connected to a switch, so
that by selecting the correct tappings
the impedance of each unit-all units
are in parallel-is matched against the
impedance of the system. ‘

This feature of matching impedances
throughout the circuit from photo-
electric cell to loudspeakers is a large
factor in the success of the system.
In the next issue the writer will de-
scribe in detail thehuge loudspeakersthat complete the talkie equipment.
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Laboratory Jottings-- ae
Farrand Inductor Dynamic
Speaker

M. SILVER and Co. have secured* the’ New Zealand agency for the
Farrand inductor dynamic speakers,
the principle of which type was de-
scribed last week. One of these speak-
ers. has been tested by our laboratory;
and has. put. up a

veryrecord.In external appearance the ‘Farrand
| resembles # magnotie -eone -unitwith

two very large permanent.magnets. Lkis‘light, being only slightly heaviethan.a good cone. The cone is suspend?
ed somewhat similarly. to.the dynamic,
and as:a result of the lateral movement
between the pole -pieces there is fully
qin. play..The. cone is 10 inches in
diameter, and it-is intended to be
placed behind a baffle, which can quite
conveniently ‘be. that: of a,"dynamic
speaker. The delicate moving parts are
enclosed: so that they will stand hard
knocks, and it appears. not easy to put
the speaker out of adjustment.
For our. tests the speaker was placed
behind a baffle, and fed in turn bya
power amplifier and an ordinary two-
valve amplifier, by weak and strong
signals, and by constant frequency
notes’ from 48 to 8000 cycles a. nd,It was compared with both our aterard moving coil and magnetic speakér.
As a result the following data has been
acquired:-
1. It will take at least four wattswithout distortion or rattle. As com-fortable room strength is one to two-
watts, depending on the size of the
room, it will handle ample power for
most general purposes. In fact, at one
stage an amplifier such as that usedwith small sound film plantswas em-
ployed-and the Farrand stood up to
the output: without | signs of" overlond-ing.
2. It is almost as sensitive’ag a cone
and slightly more sensitive than our
standard moving coil. It works satis-
factorily- from a two-valve amplifier
on both broadcast and: gramophone. re-
production. .Hven when 90 volts are
on. theplate the speaker. performs well.'

8. The frequency range is from below"
43 to 8000, a. range consistent with ex-
cellent reproduction., The curve is
practically flat between 50 and 6000
cycles with very few peaks. A range
such as this is not usual. During the
test at the lower-frequencies the cone
could be observed vibrating at least
1-8-inch, and yet there was room for
further movement. We did -not locateany resonance peaks;
4. The reproduction is both pleasing
and natural, giving a freedom from
boom and screech-a pleasing quality
in these times when the tendency is
grossly to’ over-emphasise the bass.
Within the range, which includes that
of all notes within the working mu-
sical range, there is evenamplification.
The instruments in both bass and treble
are clearly defined, and there is an
absence of mushiness.
The introduction of a speaker ch
as this. will mean a great step fo d
in loudspeaker design.
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