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ELECTRICAL pick-up units first
started to appear in radio cireles
early in 1926 states an  excellent
article in “Radio Broadecast.” Since
then several dozen different types have
been manufactured, and as many
articles have appeared covering their
operation. Yet, at a recent public de-
monstration of a particular make in
one of the large New York stores, nine
out of ten people were amazed that
such g device was in existence, and, of
course, knew much less of its work-
ings. For the benefit of the uninitiat-
ed, let it be here stated that an elec-
trical pick-up unit is nothing more than
an electrical sound box for your phono-
graph.
The name “pick-up” unit has been

given to that particular arrangement
suited for connecting your old type
phonograph with your radio receiver.
This has required a few cirvenit kinks,
which are new, but the fundamental
principle employed goes back to the
early stage of the telephone and the
phonograph. Alexander Graham Bell
about 1875, discovered that when a
thin piece of magnetic metal was vi-
brated in front of an electro-magnet,
currents were created in the windings
of the magnet. These currents were
exactly similar in their eclectrical vi-
pration to the mechanical vibration of
the magnefic metal divectly in front of
the pole pieces of the magnel. Thus,
when he talked directly agaiust this
thin piece of iron, it would vibrate and
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Full Dezails from all Radio Dealers and Wholesalers or
from the New Zealand Agents:

SPEDDING, LTD., Auckland.
SPEDDING, LTD., Dominion Bldgs., Wellington.
L. L. JONES, 214, Madras Street, Christchurch.
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Magnavex Dynamie Speakers used
in conjunction with a Gramoplione
Pick-up give results equal to the
highest-priced  Eleetrie  Gramo-
phones. The Magnavex -Company
eontrol the patents for the famous
“Dynamic” Speaker whieh word

sound reproducing instrument. Mag-
navox Speakers are a revelation in
sound reproduction, and will carry
as much volume as can be imposed
by a Radio Set or through amplifi-
cation. There is no distortion or
rattle. Magnavox Dynamic Speak-
ers created a sensation at the Ame-
rican Radio Convention this year,
and the largest and best manufac-
turers are equipping their sets with
Magnavox Dynamic Speakers. There
is a type for every kind of electrical
current. Complete speakers or units
which can be placed into the pre-
senf cabinel ef your gramophone or
speaker ean be supplied as follows:

D.6 ¢ Volt D.C. Current
D.7 1107220 D.C.  Current
D.8 6/12 Volt D.C. Current
D.80 230 Volt A.C.  Current

Also complete Unit and Amplifier
for 230 Volts A.C.

E. H. CALDER, 42, Crawford Street, Dunedin.
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i hce of the person’s voice,

| attached to the pick-up device.

The Principle of Gramophone Pick-ups

create currents in the windings of the
magnet similar to his volce vibration.
This was the first electric telephone,

I?EW people realise that the telephone

receiver to-day is practically un-
changed from Bell's original conception
of the complete electric telephone, As the
art developed, other more sensitive
principles were used for the telephone
transmitter or mouthpiece, but nothing
has been found better for the receiver.
And even now, the receiver, when used
as a transmitter, produces better tone
quality, but less volume than the or-
dinary telephone ilranswmitter,

Now, Thomas ¥dison brought out
the phonograph a couple of years after
Bell's telephone. This was a device
that took the minute vibrations of the
thin irom dise, and, instead of chang-

! ing them into electrical impulses, re-

corded them on a wax cylinder which
was rotated when recordings  were
made. This was done by attaching
a sharp needle on to the cenfre of the

disc at the end of
a horn, and the needle
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was made te  travel over the
impression in the wax cylinder as the
dise moved to and fro under the influ-
Then, when
it was desired to hear the record, the

! thin disc was placed at the end of a
§ horn and the needle was made to travel

over the same waving path which it
had previously cut. The wax groove

i forced the needle to and fro, which in

turn actunated the diaphragm.

N electrical pick-up is merely the
combination of these two inven-

A phonograph needle must be
This
needle actuates a thin strip of iron
mounted directly in front of the pole
pieces of an electro-magnet., As the
needle is forced back and forth by the
waving nature of the grooves of the
phonograph vecord, the thin iron dia-
phragm is forced fo vibrate in unixon
in front of the electro-magnet. This
vibrating magnetic metal induces elec-
trical currents in the windings of the
magnet whose vibrations are similar in

tions.

£ nature to those of the Aiaphragm, and

in torn to the grooves in the record.
Of course, these curvents ars ex-

tremely weak, although very clear and

excellent in tone guality. Yf we ssiould

1 place a pair of headphones across the
{ output of this electric pick-up unit, we

would hear some very fine music, The
only problem that now remains is to
amplify this sufficiently to be heard
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well from the modern louslaspeaker.
Here is where the radio receiver comes
into the picture. So far, we have only
used the turn-table, motor, and record
of the old phonograph. The electrical
pick-up unit has taken the vibrations
off the record, and has transformed
them into electrical currents; now they
are to be amplified by the radio set.

Only the Audio is used.
THES'I*} currents are not radio curs
rents at all. They are merely the
amplified music and voice from the res
cord. Hence, only the audio amplify¥
ing end of the radio set is utilised,
and the pick-up unit must be so de-
signed as to be readily attached to
this audio amplifying section of thé
radio receiver. The currents are then .
amplified through the audio amplifier
and are reproduced though the loud
speaker, just as the radio programmes
are amplified and reproduced after
they are detected by the detector tube.
One would guess from this that the
pick-up units arve attached in some way
to the detector tube, at the beginning
of the audio amplifier. Most of them
are arranged to operate in the plate
circuit of the detector, although one isg
arranged to work into the grid of the
detector tube and thus gain the amplifi-
cation of the detector tube. '
A careful study of the constructional
details of quite a number of different
designs shows the necessity of some
sort of damping on the vibrating piece
of thin iron. Naturally, everything has
a natural or inherent period of vibra-
tion. Just as a tightly stretched piano
string will vibrate at a certain pitch
when plucked with the finger, so’ will
the thin iron reed in front of the pole
pieces of the magnet tend to vibrate at
some particular pitch whenever it is
get in motion. If this were not damped
or stopped in some way, the unit would
rattle on certain notes. and blast and
distort the music. This damping is
accomplished by mounting pieces of
soft rubler tightly between the iron
reed or diaphragm. and the pole pieces,
In the Amplion Revelaphone the entire
vibrating iron reed 1is pivoted in
gponge rubber. The reed is thus left
free to vibrate between the pole pieces,.
but it is damped by the rubber mount
ing at its pivot. The Boxch Recreator

also operates on the damping principle

of a rubber pivot, rather than rubber
between the pole pieces. The Baldwig
Needlephone has a rubber dampe
pivot as well as damping rubber bee
tween the pole pieces.

VYolume Control.

HI regulation of volume of tone hag
brought forth almost as many
ideas as there are different electrical
pick-up units. In general, these volume
control boxes are variable resistances
which shunt out some of the electrical
currents generated in the pick-up unit.
An adjustable knob enables the volume
to be reduced to an almoést inaundible
whisper. _ N :
The question of weight on%.record
is indeed a seriows problem, *Records
as well as needles, wear ouf, and we
acre quite familiar with ths factf that
needles should be changed rathe}“fm-u
quently. However, one is not accus-
timed to think in terms of “record
wearing.” Nevertheless, this ig quite an
important factor, if the electrical pick-



