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Ve EXPERIMENTER

sistance of the curves of Figs. 2
and 3.

In the audio amplifier, the trans-
former primary is connected in se-
ries with the plate impedance of the
tube, which 1z about 15,000 ohms
for the common types of receiving
tubes. A considerable portion of
the voltage supplied by the signal
is used up in this impedance. The
partion of the voltage left across the
transformer primary depends upon
the relation of transformer impe-
dance to the total impedance of
transformer and tube. Thus if the
tube impedance is 15,000 ohms and
the transformer impedance 30,000,
two-thirds of the voltage will be im-
pressed aeross the transformer pri-
mary. It will now he seen why a high
ratio transformer sometimes gives
less amplification than one of low
ratio. Suppose a 5:| transformer
had 150,000 ohms impedance at a
certain frequency. Another trans-
former with an 8:1 ratio has but 15,-
000 ohms impedance in the pri-
mary. Both are used with a 15,000

Fig. 3. The effcet of plute impedence on the
operation ol a tansformer ul‘l high primary
tmpedance. The corves of Fig. 2 and 1 show
the importanee of making measurements with

o resistanece in series with the transformer
primary.  Otherwise an entirely false im-
pression may he conveyed,

ohm tube, with 10 volts available.
The 5:1 transformer will have 150,-
000,165,000 of 10 wvolts or 9.3
volts across the primary. Assuming
no losses the secondary wvoltage
would be 47 volts. Only 15,000,30-
000 or 5 volts will be impressed
across the primary of the 8:] trans-
former, with a secondary voltage of
40,

As the transformer impedance
varies with frequency, while the tube
impedance remains constant, the in-
put to the transformer varies over
the frequency range. This of course
results in distortion (unequal output
of different frequencies). Distortion
due to this cause can be reduced by
means of a high primary impedance.
The input to the transformer cannot
be greater at any frequency than the
tube voltage. If at the lowest fre-
quency it is intended to amplify, the
transformer impedance is three
times the tube impedance, the in-
put will not be less at any frequency
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than 75 per cent the tube voltage,
that is, not more than 25 per cent
difference in amplification of differ-
ent frequencies can occur. On the
other hand, if the transformer has
but half the tube impedance at this
frequency, the difference will be 65
per cent.

The curves of figure 2 were taken
on transformer No. |, using differ-
ent values of plate resistance. If
the plate resistance could be re-
duced to zero, even this transform-
er would give little distortion. The
curve becomes more and more
peaked as the value of Rp is in-
creased, and the amplification per
stage is greatly lessened. In fgure
3 is shown a similar group of curves
for transformer Ne. 4. This is a
transformer of high primary impe-
dance. 155,000 ohms at 1000 cycles
as compared to 15,000 for No. |. It
will be seen that while the curve is
better for the lower plate resistances,
the difference is much less marked
than in the case of No. 1. The ad-
vantage of a tube of low plate im-
pedance is obvious. That is one of
the advantages of the new R, C. A.
tubes.

We have shown the essential re-
quirement of equal amplification of
all frequencies to be a high and
nearly equal impedance at all fre-
quencies. This is accomplished by
the use of many turns of wire, with
a large core of high permeability
steel, and by proper coil design,
avoiding capacity that acts as a by-
pass for high frequency. This re-
quirement may be met in a trans-
former of high ratio as well as one
of low.

So far we have been dealing with
the problem of the manufacturers.
They have met it with surprising
success as several of the new trans-
formers show. It is up to the build-
er to make the best use of the manu-
facturers’ efforts and not spoil the
result by touches of his own.

Many radio builders think it an
advantage to shunt their transform-
ers with condensers or grid leaks.
While this practice sometimes helped
to improve quality with the old type
transformers, with a transformer of
good design it generally ruins qual-
ny.
A condenser across the primary
of the first audio transformer is us-
ually advisable, and may be as large
as 0.005 microfarads without affect-
ing the faithfulness of reproduction.
Devices across the secondary are
particularly harmful. Fig. 4 shows
the effect of several sizes of con-
densers and grid leaks across the
secondary. The effect of the con-
densers on transformer No. 1 shown
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Fig. 4. A group of curves showing the effect
of shunting various devices across the trans-

former sccondary,  The upper Frnup were
taken with o poor transformer, the lower on
the newer Lypes.

inn the upper hall of the figure is to
make still more marked the pca.k
in the central portion of the curve.
The high frequencies are cut off with
increasing effectiveness as the size
of the condensers is increased. It
is interesting to note that at some
frequencies resonance effects carry
the curves with shunting condensers
above the normal curve. The use
of grid leaks improves the quality
with this poor transformer. With a
leak of 1.5 megohms, a curve sim-
ilar to No. 2 of figure | is obtained.
This curve is poor but somewhat
better than the normal one. When
the shunting resistance is reduced
to 200,000 ohms a very flat curve
is obtained, but the 8:1 transformer
gives less amplification than a 2:1.

The effect of shunting condensers
across the secondary of transformer
No. 4 is similar to that observed in
No. 1. The amplification of high
frequencies is greatly reduced, with
the point at which the curve falls
coming farther toward the low fre-
quencies as the condenser size is in-
creased. The improvement in quali-
ty gained by shunting the secondary
with a resistance is not so marked
as with the badly peaked trans-
former. A great loss of volume is
caused by this practice. With the
200,000 ohm resistance across the
secondary the amplification is cut
approximately in half, with no great
improvement in quality.

The radio set can be made to re-
produce music as faithfully as the
average phonograph, or even more
so. If this is to be accomplished
the whole amplifying and reproduc-
ing system must be laid out with
this purpose in view. Good trans-
formers must be used, in the way
the manufacturers intended them to
be used. Tubes must be properly
biased, and not overloaded, and
finally, all other precautions are in
vain unless a good reproducer is
used.

www.ietlabs.com

TEL: (516) 334-5959 < (800) 899-8438 » FAX: (516) 334-5988



IET IET LABS, INC inthe GenRad tradition eictiabe.com

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 « (800) 899-8438 * FAX: (516) 334-5988



	June 1926 p1
	June 1926 p2
	June 1926 p3
	June 1926 p4

