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Tuning Indicators

A Review of the Various Visual Tuning Devices Available and
Some Suggestions as to Their Use

RECEIVER fitted with AV.C.,

and few modern sets are now

without this feature if the design

permits, requires a little more care
in tuning than one in which the volume
is controlled manually, as the optimum
tuning point is not quite so easily deter-
mined, especially when the received
signals are very strong. The inherent
selectivity of the set may be quite high,
yet it seems that the station occupies more
than its fair share of the scale. The action
of the A.V.C. is generally responsible for
this illusion, for there is no apparent
optimum tuning point, as judged by the
-
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Fig. 1. Circuit connections required for
the Cossor neon tube funing indicator.

strength of signals within this area, but if
attention is concentrated on the reproduc-
tion a decided change in the quality will
be noticed. On first entering the tuning
area the reproduction is thin and high
pitched, then deepens to a good, round
tone with everything nicely balanced, and,
as the knob is further rotated, once again
becomes thin and unnatural.

Available Types

Accompanying this will be observed a
marked difference in  the background
level, which will first decrease then rise
again in relation to the signal strength.
Only at one part of the scale is the tone
quality at its best, and this, fortunately,
iz when the background is lowest, so it
serves as an aural indication of .the opti-
miam tuning point.

While many listeners may find its de-
termination less difficult than others, a
visual indicator which works in conjunc-
tion with the A V.C. system, and gives a
sharply defined maximum,  would un-
doubtedly be of assistance to all. That
this method of tuning is receiving some
support is evident from the number of
commercial receivers so equipped.
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HE inclusion of A.V.C. requeres
that the receiver be brought into
exact resonance with the transmitter
for best quality of reproduction, and
this has led to the development of a
number of visual tuning indicators,
The manner in which they function
and how they can be embodied in
existing circuits is discussed in this
article.
e O —

There are several types of visual tuning
units on the market, but quite a satisfac-
tory indicator can be arranged by ftting
an ordinary milliammeter in the anode cir-
cuit of one or more of the valves linked
up with the AV.C. system.

Of the special devices there is one taking
the form of a small neon tube, another is
a miniature cathode-ray oscillograph, while
some are merely milllammeters modified
for the purpose and omitting the custom-
ary calibrated scale, which, of course, is
not necessary, though an arbitrary scale
is sometimes inclu

Although the special units differ widely
in design and operation, they all function
by virtue of a change in current, but in
some types this has to be converted into
a difference in potential to operate the de-
vice, which is a relatively simple matter,
since it only requires
the inclusion of a re-
sistance in the circuit. st

One example of the | b
voltage-operated  type £
is thi-h T]I:'ﬁ*--r.'lt-clrru'le 3
Neon Tuning Indica-
tor developed by A. T,

Cossor, for showing
visually the correct
tuning peint of any
station.  This takes

the form of a narrow
glass bulb, some 3in.
long, mounted on a
miniature bayonet cap
with two base contacts
that fit the standard
motor car two-point
lamp holder. There
are three electrodes in
the tube, two quite
short and one extend-
ing mnearly the full
length -of the bulb.
The short ones serve
as anode and priming
elecirode respectively
and join to the two
base contacts, while
the longest of all is the
cathode, and is con-

Cossor  Three-
electrode  Neon
Tuning Indicator.

nected to the metal base cap. With the
correct operating voltages a faint glow
appears at the base of tube when no signals
are received, On tuning in a station the
column of light rises in the tube and
reaches a maximum at the correct tuning
point. The height of the glow depends on
the potential applied to its anode, and, in
practice, this i3 derived from the anode
circuit of the valve, or valves, in the re
ceiver which are
linked up with the
AV.C. circuit.
Since the action
of AV.C. is to bias P A
back these wvalves,
they consequently
pass less anode cur- }
rent, and to con-
vert this change SADS.
inte  a potential ‘ll b:lwm
difference it is SRR
necessary only to
connect a resistance
in the H.T. supply
line. It should be
adjusted to give the
longest column  of
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light when receiv-
ing that broadcast
station  providing
the strongest sig-
nals. It is" shown
at Rr in Fig. 1. and
in general will be
somewhers

between 1,000

Fig. 2. — Arrange-
ment of the elec-
trodes in the Micro-
mesh Tunograph and
the connection to
the base pins

amd 10,000

ohms. The best value can be found only
by experiment, since it depends on the
magnitude of the change in the current
in this part of the cirenit.  This resistance,
in conjunction with the one-mid, con-
denser, serves also for decoupling the
H.F. stages, which is very desirable when
extra leads are added to, or additional con-
nection made to, circuits in which H.F.
currents flow,

Neon Tube Operation

Resistance K2 may or may not be
needed ; it depends on the total H.T. volt-
age available, Its function is to fix the
imitial striking voltage of the tube and to
maintain the glow when no signals are
received.  Between 160 and 180 volts are
required for this purpose, under which
condition some 3 mA. flow thiough the
tube. Then a small potential —from 30
to 4o wvolts positive—must be applied to
the cathode, and this is most conveniently
derived from a fixed potentiometer joined
across the H. T. supply, as shown. Finally,
the priming electrode is joined to the H.i‘.
negative throngh a resistor of from o0.25
to 2 megohms,

The tuning indicator functioning on the
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cathode-ray oscillograph principle is the
Micromesh Tunograph, made by Standard
Telephones and Cablez, the form of assem-
bly of which is given in Fig. 2. A stream
of electrons is emitted from a hot cathade,
concentrated into a beam by a focusing
shield, and then through a hele in the
anede,  Then the beam passes between a
pair of deflecting plates, and finally strikes
a fluorescent screen inclined at an angle
and mounted in the upper part of the bulb,

Cathode-ray Indicator

Here the beam of electrons beeones visible
ancl is seem as a green spot,  The beam
can ke moved laterally by applying a nega-
tive bias to one of the focusing plates, and
about 4o velts are required to bring the
spol over to the extreme left of the screen.
Since the electron stream is free from in-
{'I'tiil, and '|'L':i|.i. |.J11.'J'L'f|’!l1'u. {I_J]I!'I'\.'..‘ |rial_{'||-[|.'1*-
quency alternating potentials, it is possible
to so arrange the connections to the tube
that visual indication of tuning is obtained
Ly causing the spot of light to vibrate o
the frequency of the received carrier
witve, 5o Far as the eve iz concerned this
would appuear a green line on the
fluorescent sereen and the length of the
line can be made 1o vary with the strength
of the incoming signals. The line method
of indication, however, necessitates a very
stromg signal lo give good definition, ad
it may be preferable in practice to utilise
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Fig. 3.—With this circuit arrangement the

position of the light spot in the Tunograph

varies with the ancde current, and the

optimum  tuning point is determined by
maximum deflection,

the arrangement in which the light spot is
deflected from its quicseent position when
a signal iz received, and as the amount of
deflection  is then proportional to the
strength of the signal the set is tuned to
pive maximum deflection.

The circuit arrangement that produces
this effect is given in Fig. 3, where the
Tunograph is shown connected 1o the last
I.F. stage in the receiver, The resistance
in the anede civenit of the LF. valve is
chosen to give a potential of minus
40 volts on the free focusing plate, the
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Fig. 4. Part of the theoretical circuit of the modified Single-Span Receiver, showing alterations
necessary to include a wisual tuning meter or similar devies

spol then being normally at rest at the
extreme left of the fluorescent sereen.
When o signal is tuned in the A V.C, eir-
cuit biases back the controlled valves, the
current threugh the anode resistance falls,
s0 a0 smaller |:H'?l|."l1f[ﬂ| i5 L]q,*".'rln,_;-l_'r_l_ ACNNSS
its ends and the spot moves over to the
right. AL the optimum tuning point the
ANLC, bias is greatest and maximuom de-
flection of the spot is obtained.

The potential on the anode of the Tunao-
graph must be not less than 180 valts,
while ils filament requires slightly  less
than one ampere at from 0.5 1o 0.0 velt.
Thes can Be taken from the LT, filament
winding by inserling a Tour-olun resistor
i omve of dhe filunent leads as shown.

The  current-operated  deviees  will
nsadly s a moving member ol soime
kind, such as 2 pointer, or il may evel
tuke the form of a moving vane throwing
a shadow on to a tanslucent seveen as in
the Shadow Tuning Meter made by Philen
Fadio and Tele-

vision  Corpor- e
tion  of  Great i
Brtain, T his :

type is the sim-
pleat of all 1n
install, amd on-
tails  the least
alteration o the
el The H.T.
supply  lead o
the  ammle o
anisled of  the
H.F.. wr LF.
valves eonlialled
by the AV.C, is
Broken at a con-
venient  point
amnel the meler, or
special  unit,
joined in the cir-

cuit.  With the

Philca ]1H5:||'] H Mlicroanesh T|||1v.1ﬂ-ra,ph,

pair ol leads a wisual tuming indica-
-t ko be tor functioning on the

mmst o also o DE prnciple of the cathode-

taken from the ray oazillageamh,

L.T. supply to illwninate the lamp, or
if a dial light is used the tuning indicator
lump can be joined in parallel with it
The small bulb ftted is obtainable for
maing, battery or car radio receivers, and
is of the low-consumption tvpe: When no
sigmtls are being reecived a broad shadow
is thrown on the sereen, and this contracts
whenever a station s tuned in, ihe
narrowest dhadow indicating the correct
ad justment.

Sketch showing the principal features of the
Philcn Shadew Tuming Meter ; A is the
sbreen and B the vane which intercepls the
beam  of light projected by the lamg.

The Sitam Electrical Instrument Co.
has developed 4 meter-type tuning inei-
valor which is eiaployed in much the same
wiy s Lhe Phileo madel, but in this case
the aptimmm tuning point is given by the
grepte:l deflection of the peinter in the
direction of the arrow engraved on ils
dlind. An arbitrary seale is provided, but
il o no relation to the current flowing,
though it might be uzeful as a means of
keeping a cheek on the state of the H.F.
valves, i the position of the pointer is
noted with the sel detuned or with the
aviia] diseonnceted, when the meter is first
lntledd,

Milliammeter as Indicator

The stamdard model requires 7 mA. for
a Mull-geale deflection, but instruments
taking more current can be supplivd if re-
quireel. It has a moving-iron movement
which is sufficiently well damped for the
purpose.
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An ordinary milliammeter can  quite
well be used as a tuning indicator. It
need not have an accurately calibrated
scale, but should be reasonally dead beat,
one with a freely swinging pointer being
more of a hindrance than a help. The
best position for it is in the anode circoit
of one or more of the controlled valves,

Sifarm meter-type tuning meter ; the dial
can be illuminated by a lamp mounted
close to & window in the side of the case

There is only one precantion that need
be abserved when making an addition to
the H.T. circoit, and that is to see that
the meter iz inserted between the anode
decoupling components and the main H.T,
supply, for should it be connected on the
valves' side of the deconpling there is a
likelihoad of the additional wiring causing
H.F. instability. As an illustration of the
practical installation of a meter-type tun-
ing indicator a portion of the circuit
diagram of the modified Single-Span
Receivert is given in Fig. 4. This shows
the second and third IF. stages, and it
is suggested that if the meter is of the sen-
sitive kind and requires less than 1o mA.,
to give a fuall-scale deflection of the
pointer it would be advisable to connect
it in the anode circuit of one only of the
valves controlled by the A.V.C.

Position in Circuit

The VMS4 stage would secm the maost
suitable in this particular case, and the
only alterations needed consist of discon-
necting the lead joining C15 to terminal 3

Howard Butler sdgewiss-type tuning
indicator.

on the primary of the LF. transformer
L6 and interposing a decoupling resist-
anee, the tuning indicator and an extra by-
pass condenser. The position of C15 in
this theorctical diagram may seem slightly
different from that of the original, but
reference to the wiring plan will reveal
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that in practice it serves as an H.T. junc-
tion point for several of the valves,
The additional decoupling resistance is

shown at Rx, and one of 500 ohms would

seem a suitable value, for some of the
special tuning indicators have a consider-
able D.C. resistance. As for the extra
concdenser, one of 0.1 mid. will soffice,
and it should be of the same working volt-
age as the other condensers in this part
of the eircuit,

These changes will meet the require-
ments of such devices as the Phileo
Shadow Tuning Meter, the Sifam model,
and the visnal tuning indieator of Howard
Butler, Ltd. Each of these functions
satisfactarily with a standing current of
about & mA,

There iz a series of Electradix meters,
designed by Leslic Dixon and Co.  especi-
ally to meet the requircments of visoal
tuning. Three styles are available, one
a moving-coil pattern, another fitted with
a magnetic movement, while the third is
a miniature moving-iron type instrument.

Two types of Electradix wiswal tuning meters |

the larger has a moving-coil movement and

provision for illuminating the dial from
the side,

Each has a [ull-seale range of T0 mA.,
but only an arbitrary scale is fitted. Pro-
vision iz made in the two larger models
for illuminating the scale.

Since preparing this article, details of
a Ferranti tuning indicator have come to
hand. It takes the form of a skeleton
moving-iron instrument of the type in-
corporated in this firm's receivers, and,
being a current-operated device, it can be
fitted) in the manner already discussed.




	Copy of File0002
	Copy of File0003
	Copy of File0004

