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This- invention relates to tuned amplifler cir.
cuit arrangements, and is concerned with meth-
ods of varying the frequency band-width of tuned
circuits coupled to amplifying valves, i

Variation of the frequency band-width of an
amplifier may be effected by using highly selec-

* tive coils in the tuned circuits and reducing their

selectivity by, for example, resistances connected

. greater detail by ivay of,exb.'xhple.wiith'_ré;erenbe

in shunt with the coils, Alternatively, coils of -

medium selectivity may be used and positive feed-
back employed to increase their selectivity.
.. The first-mentioned method is expensive owing
"to the fact that the coils have to be large and
consequently large screening cans must be used.
Again, owing to considerations of the space occu-
bled, an additional limit is imposed upon the size
- of the coils.  Purther, compensation has to be
effected for loss of gain due to the lowering of
the shunt impedance of the tuned circuit caused
by the connection of the shunt resistances. Such
‘compensation involves, for example, the ganging
the tuned . circuit
shunt resistance and a resistance from which the
gain compensating potential is derived., :
The second-mentioned method, namely, that
In which coils of medium selectivity are employed
involves reduction of stability and the positive
. “feedback produces increase of gain with increase
in selectivity. In such a case, in order that the
gain may be kept constant, a method of tapping
down. the tuned circuit would be required, the
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to the accompanying drawing. - S

-Referring to' the drawing, it is-assumed that
the tuned circuit LC having a shunt - resistance
Ry is fed with input current i1 from a high im- .
pedance source such as a pentode valve. The

inductance L is tapped at the point b so that

- la=b) =Yr(a—d)

where ‘(a—b)"i'épresents'the number of turns be-
tween the lower end of the coil and the tapped

_point b. The circuit of the valve V includes the

usual grid condenser- ¢, leak resistance f-and grid
bijasing  resistance and condenser combination
Zy... The cathode lead of the valve also includes
a variable non-inductive resistance Rz which'eon-
trols the effective band-width of the circuit LC"
and a further non-inductive resistance R is con-_

" ‘nected between the cathode and thetapping point -

b as shown. The resistance Rz provides -a source

-of positive feedback potential as shown, which. is

- transferred. to the control grid through the re-
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input to the amplifier being taken from a selected

. tapping point.
The object of the present invention is to pro-
vide a method of effecting variation of the band-

width of an amplifier in which the disadvantages -

in the second-mentioned method are overcome,

According to the present invention in an am-
plifier circuit arrangement including a tuned cir-
cuit designed to respond to a predetermined band
of’ frequencies, provision is made to increase the

selectivity of said tuned circuit by positive feed-:

back and in order to counteract the increased
sensitivity due to said positive feedback, further
provision is made to introduce a desired amount
of negative feedback a single control element
which serves to determine the degree of positive
feedback being so arranged in the circuit that
as the selectivity is varied the gain at resonance
" of said tuned circuit remains substantially con-
stant. .
In order that the nature of the invention may
be more clearly understood and readily carried
into effect, one form of circuit arrangement em-
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bodying the invention will now be described in 58

5. resistance Ra,
. these two opposing

sistance Ra, but there will be g simultaneous ef-
fective reduction of valve slope due to the cathode
The net effect on overall gain of -
factors is made zero by the -

appropriate value of R3.

" It'can be shown that if: ,
1,1 1
AR AT A

whe_r‘eRi is equal to the effective shunt resistance

~of ‘the tuned circuit alone, then, iz being. the:.

anode current, the current
i
7

amplification

< of vttie valve at resonance is

which is independent of Rz, but the sharpness
of resonance, or “Q” increases  with increase in
the value of Ra, the effective negative resistance
across- the tuned circuit being given by: " -

ARy — 207

(g

In & test on & particular circuit at a frequency
of '18 kes. per second, a tuneq circuit with a. Q"
of 100 gave & varlation of effective “Q,” ‘as the
resistance Rz was varied from 0-5000 ohms, from .
55-530.  The change in gain over this range was
8 per cent. In the condition of high selectivity
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stability was such that an increase of 30 per cent
in the voltage applied to the screening grid of
valve V caused no measurable change in gain and
a change in selectivity of 0.7 per cent.

Tt will be understood that the invention may
find general application in tuned amplifier cir-
cuits and one particular use may be found in the

intermediate frequency stages of a superhetero-

dyne broadcast receiver.

We claim: o

1. In combination with an amplifier tube hav-
ing at least a cathode, input electrode and out-
put electrode, a condenser and a coil connected in
parallel to provide a high frequency signal circuit
tuned to an operating signal frequency, means
connecting said input electrode to the high po-
tential end of said coil, an unbypassed resistor

connecting said cathode to the low potential end

of said coil, said resistor being traversed by the

space current of said tube, an output circuit con- o

nected to said output electrode, a resistive im- -

pedance connecting the cathode end of said re- -

sistor to a point on said coil whose potential is
intermediate the potentials of the ends of said
coil, and said unbypassed resistor being adjust-
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able in value thereby to control the selectivity of
said tuned input circuit while maintaining the
gain at resonance thereof substantially constant.

2. In combination with an anti-resonant input
circuit tuned to an operating carrier frequency,
an amplifier tube having at least a cathode, con-
trol grid and output electrode, an output circuit
coupled to said output electrode, means connect-
ing the control grid to a high potential point of
said input circuit, a resistive impedance connect-
ing saild cathode to a second point of said input
circuit, said second point having a potential
whose magnitude is intermediate that of said
high potential point and the input circuit low po-

,‘ tential side, an unby-passed resistor in the space

current path of said tube and connected between
the cathode end of said impedance and the low
potential side of the input circuit, and means for
adjusting the resistive magnitude of said resistor
thereby simultaneously altering in opposite
senses the impedance of said input circuit and
the rate of change of output electrode current
with respect to voltage across the input circuit.
ERIC LAWRENCE CASLING WHITE.
ERIC WILLIAM BULL.



