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OST reproducing or recording

systems require some form of

frequency response correc-

tion. The bass or lower fre-
quencies may be attenuated in record-
ing or high frequencies may need em-
phasizing after passing through a se-
lective radio tuner.

The majority of “tone controls” affect
the high-frequency response only, and
then only between fixed limits. A few
amplifiers are provided with attenua-
tors for low frequencies, but again the
rate of attenuation and frequency from
which attenuation starts are fixed.

In the system described here, the bass
attenuation may start at any of 5 (or
more) frequencies, the attenuation may
be kept constant below a given fre-
quency or the amount of attenuation
may be varied. But that is not all. The
lower frequencies may be emphasized or
boosted below any of 5 (or more) fre-
quencies, and the amount of boost is

' controllable. It is even possible to boost

some low frequencies while attenuating
others.

The same thing goes for the high-fre-
quency end of the spectrum, except that
in the practical version of the circuit, no
provision is made for rate of attenua-
tion above a determined frequency and,
instead, sharper cutoff is provided as
this is generally more useful.

Response correction types

What are the commonly required
types of response correction? There are
bass attenuation combined with slight
high-frequency boost for ordinary re-
cording, bass boost with extreme high-
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Fig. 1—A few forms of response correction.

frequency boost for orthacoustic record-
ing, the opposites of these first two for
reproduction; large bass boost at very
low frequencies below the main speaker
resonances, high-frequency equalization
for good crystal pickups, and the same
with a boost of only the infra-low bass
for cheaper crystal pickups.

Sczme of the possible frequency cor-
rections are shown in Fig. 1, a maxi-
mum variation of about 10 db being ob-
tainable except for the high-frequency
attenuation” which can be obtained at
the rate of about 12 db per octave.

Simple circuit used

These boosts and attenuations are ob-
tained with a relatively simple circuit.
There are no multigang potentiometers,
no inductance to pick up hum, and no
nonstandard parts. All the work is done
by ordinary radio resistors, condensers,
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Fig. 2—Effect of coupling condenser on lows.

switches, and potentiometers. The tol-
erance of the resistors may be 10% and
that of the condensers 15% before any
noticeable effect occurs (unless, of
course, the circuit is used to equalize
some amplifier within 1 db for labora-
tory work).

The whole job is very compact if the
power supply is taken from the rest of
the amplifier. The single 6J7 or 6SJ7
tube provides a mid-frequency gain of
about 10 db after loss in the circuit has
been allowed for. All the results are ob-
tained by well-known circuit networks.

Coupling condensers ;

It is well known that coupling con-
denser size affects low-frequency re-
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sponse. What is not so well known is
that the size of the condenser also de-
termines the frequency from which
bass attenuation takes place (that fre-
quency is the one at which attenuation
is 2 db). The rate of attenuation is ap-
proximately 6db per octave and this
rate does not depend on condenser size.

In most recording work, the attenua-
tion must start from 250 to 700 cycles,
while in public address work the bass
cut must begin at about 1,000 cycles
when maximum intelligibility and ex-
treme audibility are required. So the
first step in designing the circuit was
to provide a variable coupling condenser
(actually a number of condensers con-
trolled by a simple 5-way switch). A
simple rule for determining the fre-
quency at which attenuation commences
is R

a0
5C
where R is the grid resistance in m®g-
ohms and C is the size of coupling con-
denser in microfarads. The effects of
these condensers is shown in Fig. 2. It
might be argued that only a limited
number of capacitances is obtainable,
but in practice the capacitance is not-at
all critical.

Amount of low-frequency attenuation
is controlled by varying a resistance
shunted across the coupling cordenser
(see Fig. 8). Actually the maximum
value of the variable resistance limits
the amount of attenuation obtainable—
this is usually not of importance, but
if necessary the end of the resistance
element can be scraped away so that
circuit can be opened completely.

Low-frequency boost

The method for boosting the bass is
to attenuate to a fixed degree all fre-
quencies above a certain point. This is
done by a voltage divider such as is
shown in Fig. 4, the lower arm consist-
ing of a resistor and condenser in series.
The frequency below which the boost
starts is controlled by the condenser
size, the maximum rate of boost being
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=5 boost is to be introduced is decided
¥ the work to be done. When English
ecords are to be played with a “flat”
“ckup, the boost should commence at
“out 250 cycles, while for American
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2. 3—Bass atten-
sztion control and
*s effect on tone.

records the boost should start nearer
the 700 cycle mark.

To reduce the amount of bass boost
the condenser is shunted by a variable
resistor. It should be noted that the
graphs of Figs. 8 and 4 are similar ex-
cept that one is inverted; but remem-
r that the bass boost and bass cut can
start at different frequencies so that a
f“ump or a dip may be obtained around
some frequency.

In Fig. 5 the complete circuit for low-
frequency compensation is shown. The
values are those which have been found
most suitable in practice. Remember
that resistor size eontrols amount of
attenuation while condenser size con-
irols the frequency at which a cut or
boost commences.

High-frequency equalization

It is well known that high-frequency
signals can be attenuated by shunting
a condenser between the plate and
cathode of a tube. The rate of attenua-
tion at higher frequencies is 6 db per
octave, the starting frequency being de-
cided by the type of tube, size of load
resistor, and size of shunt condenser.
{The load resistor includes the grid re-
sistor effectively connected in parallel
as regards hf. with the resistor that
goes to the high-frequency supply.)

For a given product of capacitance
and load resistance, a pentode tube gives
greater attenuation than a triode, an
approximate formula for the attenua-
tion of a pentode being:

. Xe
Attenuation in db=20 log
VeRE L Xk

where R is resistance of load and Xe¢
the reactance of the shunt capacitor

(Xe =

2nfe

where f is the frequency in cycles per
second and C is the capacitance in
farads).

Such a shunt condenser may not pro-
vide sufficiently sharp cutoff. An extra
attenuation of nearly the same rate
may be obtained by using another shunt
condenser at a later point in our cir-
cuit, for example, after the %-megohm
resistor that supplies signal to the
bass-boost network. The reactance of
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this condenser, as a first approximation,
should bear the same ratio to the
0.025-megohm resistor as the anode
shunt condenser bears to the 0.1-meg-
ohm anode resistor.

To prevent too much attenuation of
the highs when ordinary records (which
have only a limited h.f. boost) are
played, a resistor may be connected in
series with the by-pass condensers, al-
though most people seem to prefer
fairly sharp attenuation. High-fre-
quency boosting is wanted for record-
ing and for the realistic reproduction of
speech—the former requires a boost
commencing at about 1,000 cycles, the
latter from 5,000 cycles or from where-
ever the microphone and speaker per-
formance begin to fall off.

The easiest way to obtain the boost
is to connect a small condenser in paral-
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Fig. 4—Circuit and effect of bass booster.

lel with the %-megohm resistor that re-
duces the mid-frequency gain by about
20 db. This shunt condenser reduces the
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Fig. 5—Practical low-frequency compensator.

loss from over 20 db to about 11 db at
high frequencies, so an effective boost
of nearly 10 db is obtained. Just as in
the rest of the circuit, the capacitance of
the condenser is inverse-
ly proportional to the
frequency at which any
given amount of boost

00065 = & =

tance. To control the amount of boost
“and to keep the rise in gain limited to
a certain frequency band, a variable
resistor is connected in series with the
boost condenser.

Fig. 7 is the final practical circuit. A
controls the frequency of bass cut, and
B the frequency of bass boost. C con-
trols the amount of bass boost. D varies
the frequency of cutoff of highs, while
E controls the frequency of high boost,
and F its amount.

This final circuit is simplified by
omitting the variable resistor that had
been connected in series with the high-
frequency attenuating condensers and
also the variable resistor that had been
connected across the low-frequency at-
tenuating condensers. It was found that
it was far more important to be able
to control the frequencies at which at-
tenuation started than to control the
amount of attenuation.

Setting of controls

For recording on discs, the low-fre-
quency attenuator (A4 in Fig. 7) is set
to give a fair amount of attenuation.
If the recording is done at over 100
lines per inch, the 0.001-uf coupling con-
denser is wused, otherwise the 0.005-uf
condenser gives enough reduction. Pipe-
organ and dance-band music usually re-
quire greater attenuation than a fe-
male chorus or soprano singer. If an
orthacoustic response is required, a
bass boost is provided at the very low
frequencies by turning the 2-megohm
resistor C to maximum value and
setting B to 0.05 uf. Otherwise C is left
at minimum resistance and the setting
of B is unimportant,

The high-frequency attenuator D is
turned off and the high-frequency boost
controls are adjusted. E is set to about
the middle position and F' adjusted to a
value of about 0.25 megohm (for a boost
of about 5 db).

(Continued on page 7M7) :
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Fig. 7—This complete practical circuit combines all the features of previous figures.
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Specifications of Model M-50

® 4 A.C. VOLTAGE RANGES: 0-15/75/300/1500 volts,
0-15/75/300/1500 volts.

® 4 D.C. VOLTAGE RANGES:

2 D.C. CURRENT RANGES: 0-15/150 MA,
® 2 RESISTANCE RANGES: 0-10,000 ohms; 0-1 Megohm,

@ Attractive modern black & white panel,

@ Beautiful hand-rubbed oak case. Complete with test leads and

all operating instructions.

MOSS ELECTRONIC DISTRIBUTING CO.

l ® Accurate Pocket size 1000 ohms per volt V.0.M.

. . . but rush your order anyhow. We guarantee
to refund your money in full if the units do
not meet with your complete approval after a
10-day FREE trial.

Specifications of Model B

Generates RF frequencies from 150 Kc. to 50 Mc. Modulation is ace
plished by grid-blocking action—equally effective for alignment
amplitude and frequency modulation as well as for television receiy
Self-contained batteries. All calibrations etched on front panel
DIRECT READING. Beautiful processed dualtone front panel
heavy gauge crystalline steel cabinet. Complete with test leads

self contained batteries.
20% deposit required on all C.0.D. orders.

68 WESTCHESTER S
Dept. RC-9 New York 61,

RESPONSE EQUALIZATION
(Continued from page 35)

When playing back, the position is
quite different. Unless orthacoustic re-
cordings are to be played, there is no
low-frequency attenuation. 4 is set to
0.1 pf (to 0.005 uf for orthacoustic),
and a bass boost is provided by setting
C to maximum value and then adjust-
ing B for the frequency at which the
boost is to begin, 0.01 to 0.02-uf being
the values generally employed.

~ For public-address work with a good
microphone, the controls are set as fol-
lows:

A to 0.005-uf; B, anywhere; C, at
minimum resistance; D, off; E, at 50
puf; F, at minimum resistance or about
0.25 megohm,

The setting assumes that a good speak-
er is to be used and the amplifier is not
being overrun. If as much intelligible
sound as possible is required without re-
gard to naturalness, then the setting is
modified to: -

A, at minimum -capacity; B, any-
where; C, off; D, at from 0.0005/0.0015
uf (middle position); E, at from
0.00025 upf or 0.0006 wpf;F, at almost
minimum resistance.

The 6 controls (and an on-off
switch) are mounted on a panel 10
inches by 7 inches, and a metal case
affords screening against hum. A much
smaller case could have been used, but
space was allowed for a power-pack.
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NEW LOW PRICE

SPEAKERS
”PM Alnico 5 Magnef,S]ug

seach
s for $6.00
” 2.15 oz. ]69
6 for $9.00
All other sizes in stock, at money-
saving prices.
AUTO RADIO
SUPPLIES

OZ4 TUBES, each......
Minimum order, &

89¢

SPARK Plug SUPPRESSORS,T1

' See our Catalog for full line of

auto aerials.

PHONO SUPPLIES

Crystal Pickup Arms........ 2.49
Webster No. 50 Changer..21.17
Webster No. 56 Changer..26.66
Webster No. 70 Changer..43.20

Free $2.50 permanent needle
with each changer.

Volume Controls

1 volume control ¢
E with switch and

® long shaft, ea.
6 for $2.75
Money KITS Saving
Insulafled Resis-
100 &5 ! % 2$1.95
20 1.95

Assorted Wire
Popular Assorfed
50 Mica Condensers.. 2-50

Wound resistors. ..

20 Assorted Trimmers l-oo

15 ASSORTED VOLUME s 95
AND TONE CONTROLS
(less switches)

39¢

LE¢ 455 KCooas,

WIRE

40_0 ft. (approx.) of
‘et 990

and gauges, solid &
stranded in 2 to 4 feet
lengths, per pkg......

HEAVY DUTY POWER TRANSFORMER

115V. 80 Cycle primary.
Secondary 700 V.C.T. @ I[45ma., 6.3Y. wind-
ing @ 4.5 amps; 5V. winding @ 3 amps. Spe-
price while limited quantity $3 95

Thordarson T70Ré2.

cial
lasts
Minimum Order

TWO CONVENIENT PLACES FROM

ELECTRONIC DISTRIBUTORS, INC.

620 W. Randolph St., Chicago 6, Il

3.00—2004 with Order, Balance C

menters . .

Tubu
M

CONDENSERS
lar Paper (600 V
fg. Price Ea. Per

.01 .08 é.
02 .08 6.
05 .10 8.
il 12 9
.25 A7 13.
.001 08 6.
002 08 6.
005 08 6.
006 08 6.
5 52 22.
“Jilinois’’ Electroly
Mfd. VDC  Pric
10 25v .
100 25v :
12 50v ;
16 150y :
20 150v :
24 150v ;
30 150v
50 150v
8 450v
10 450v
16 450v
20 450v ;
40 450v
100 15v z
“Illinois”’ Duals
16-16 150v 8
20-20 150v -
30-30 150v
40-20 150v
50-30 150v
8-8 450v
10-10 450y
20-20-20 150v

109, discount on all electr:
purchased in lots of 10
Mica Condensers, all sizes,

SURPLUS ELEC-
121bs. Tronic PARTS

A gold mine of parts for repairmen, amateurs, an
. sockets, condensers, resistors, tran
coils, hardware, wire, etc., ete. An outstanding
in usable parts! Send $2.00 cash, check or
(Pay small express charges on receipt.)
.0.D.—WRITE FOR CATALOG.
WHICH TO ORDER. PLEASE ADDRESS DEPT. C9

ELECTRONIC PARTS COI

436 W. State St., Milwaukee B

$

M. (
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