
Matching Impedances 

Q. flow can I go about matching im-
pedance of a tuner and the output or in-
put impedance of an amplifier or preampli-
fier? H. T. Sutcliffer, Redwood City, Cal. 

A. In audio work, it is rarely necessary 
to know the exact input or output im-
pedance of a piece of equipment, though 
that of the output stage of a power am-
plifier and of some low-impedance input 
stages is somewhat more critical. With 
straight BC circuitry, all that is necessary 
is for the impedance of a stage being sup-
plied with signal to be at least twice that 
of the driver. I usually establish this ratio 
at between five and ten to one. Cathode 
followers are of low impedance usually, and 
can be easily tel into amplifiers of many 
times their impedance without the use of 
matching equipment. The actual impedance 
of a cathode follower depends upon the 
tube employed and upon the cathode re-
sistor. The input impedance to a particular 
amplifier or amplifier stage is roughly that 
of the load into which the coupling ca-
pacitor works. For example, the output 
impedance of a discriminator of an FM 
tuner is approximately that of the resist-
ance between cathode and ground of the 
diode from which audio is derived (about 
100,000 ohms, usually). The coupling ca-
pacitor should be 0.02 p,f. or larger. The 
output of the capacitor should be termi-
nated in a stage whose input impedance is 
approximately 0.5 megohm. 
The output of a conventional grounded 

cathode a.c. amplifier is roughly that of the 
plate load resistor, and again, the value of 
the capacitor used to couple the signal to 
the next stage can be neglected. 

Inductances in Series 

Q. Given two similar unshielded chokes, 
salvaged from a TV power supply, which 
I want to add in series followed by a shunt 
capacitor to a choke-input power supply, is 
there a possibility of not getting combined 
inductance value unless they are connected 
in a certain way? If so, is there a simple 
method of determining the proper terminal 
arrangements? 

A. When connecting chokes in series, you 
will find that their inductances will be ad-
ditive, regardless of polarity of wiring. Tho 
only things which will change when the con-
nections of such inductances aro reversed 
will be the polarities of the back voltages. 
Even though the chokes aro unshielded, 
coupling between them will not be sufficient 
to cause cancellations-or reinforcements, as 
would be the case were the inductances 
wound on the MUM form. 11 

Negative Feedback 

Q. What is negative feedback, and what 
is its purpose? John Ivers, St. Louis, Mo. 

A. By negative (inverse) feedback we 
mean that condition wherein a portion of 
the output is returned to a previous stage 
in phase opposition to the input signal. It 
may be looked upon as a peculiar kind of 
tug-of-war in which the output does nothing 
until the input receives a signal. Then -the 
input voltage is opposed by what we call 
the feedback voltage. The main input signal 
voltage always wins the game, since it is 
impossible to reintroduce sufficient signal 
to the input circuit to cancel it completely. 

Figure 1 shows a single audio-frequency 
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stage in which feedback is applied from 
plate to grid. There are two paths from 
the plate of V,. One leads to a succeeding 
stage, while the other leads back to the in-
put grid. The latter path delivers the signal 
to the input, and is known as the feedback 
loop. 

From what has been said so far, it is 
obvious that a signal can be returned from 
output back to input with no difficulty. In 
order that we may call this signal negative 
feedback it must be in such a direction that 
it cancels some of the input signal. This 
circuit meets this requirement. At some 
portion of the input cycle the grid is made 
attire positive with respect to ground. The 
tube draws more plate current, and the 
voltage dropped across the plate-load re-
sistor, R,, increases. This causes the plate 
ta become less positive than it was with no 
signal applied to the grid. What I'm saying 
is that the plate and grid signals behave 
oppositely. Therefore, when the signal from 
the plate is fed back to the grid of the same 
stage, it is in such a direction as to cancel 
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