A two tube audio oscillator
utilizing resistance tuning
whiech may be built for $10

at present day parts costs.

this article was designed with

the idea of providing the experi-
menter with a low-cost, easily-built,
foolproof test instrument that could
provide a good quality audio test sig-
nal at any frequency for use in test-
ing receivers, audio amplifiers, modu-
lators, ete. The device fulfills _these
conditions admirably, at only a small
sacrifice of the features that appear
on more expensive commercial models,

THE audio oscillator described in

Fig. 3. Basic Wien Bridge aqudio
oscillator circuit. Feedback takes
place from the plate circuit of
tube 2 to the grid circuit of tube 1,

b

Cl

R3
Ri

vij Jve

d - e

R2

c2 = R4

Low Cost AUDIO 0SCILLATOR

By ROBERT W. EHRLICH

Fig. 2. Housed in an atirac-
tive cabinet. this qudio
oscillator makes a useful
addition to the test bench,

As the unit appears in Fig. 2, all
parts can be purchased at amateur
rates for about $10. It is to be ex-
pected, however, that most of the
hecessary parts will be found in the
junk box, thereby lessening the ac-
tual cost of construction. In fact, the
oscillator lends itself quite well to
junk-box production, because none of
the parts, with the exception of the
tuning potentiometer, are at all crit-
ical.

As for performance, the oscillator
will deliver an excellent sine-wave
signal at frequencies between 100
cycles and 25,000 cycles, with no band
changing. The maximum r.m.s. out-
put ranges between ten and twenty
volts, with an output impedance of ap-
proximately 10,000 ohms. This im-
pedance is low enough so that hum
pickup in the output leads is min-
imized and conventional test prods
can be used.

A standard Wien Bridge circuit is
used which is basically similar to that
used in many commercial audio signal
generators, but it contains two im-
portant modifications that make for
simplicity. One is the use of a two-
gang variable potentiometer as the
tuning element rather than a large
variable capacitor. This not only re-
duces the expense considerably, bat
also makes possible a tremendous
range of frequencies in one band (over
100 to 1). The sacrifice here is, of
course, some loss of accuracy in fre-
quency calibration; however, the ma-
jority of applications do not require
extremely accurate frequency infor-
mation.

The other modification is that con-

Fig. 1. Rear view of os-
cillator chassis show-
ing placement of parts.

trol of the feedback necessary to sus-
tain oscillations is brought out to the
front panel. This makes it unneces-
sary to undertake any involved align-
ment procedure when the oscillator is -
first put into operation. Furthermore
additional flexibility is introduced in
that it is possible to set the feedback
control to produce either a sine wave
or a highly distorted pulse wave that
might be required for special applica-
tions.

The basic Wien Bridge circuit used
in this oscillator is shown in Fig, 3.
By Ci; R., C:; Ry and R, constitute
the bridge circuit through which feed-
back takes place from the plate of V.
to the grid circuit of V.. This bridge
is balanced when: .

J: = 1 , and
2r R Ci R, C,

G _ R._R,

Ci R« R

Note that the frequency of balance
depends’ only on values of R, R. C.
and C, and that a suitable adjustment
of the ratio of R, to R. will bring about
a balance at that frequency.
Determination of the conditions
necessary for oscillation in the ecircuit
of Fig. 3 is most easily carried out by
assuming a voltage between the plate
and ground of V, and then using vec-
tor analysis to determine whether or
not the voltage between the cathode
and grid of ¥, will be of such a nature
as to sustain the assumed voltage.
Fig. TA shows vector relationships in
the bridge circuit when it ig perfectly
balanced. Points a, b, ¢, and d in the
vector diagram correspond to similarly
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=i points in Fig. 3. Note that
17 <== conditions, the cathode-
= zessible o g) on V, is zero, and it
~--vad o sustain the voltage (a-b)
—-- .ne plate and ground of V..
—ure there will be no oscillation.

.. 7B shows the vector relation-
w = when circuit values remain the
== 2s those in Fig. TA, but different
w2 _.=ncies are assumed for the ap-
=2 wvoltage a-b. As the frequency
c=z=3, the junction point (d) be-
: the vectors a-d and d-b moves

i voltage takes on the differ-
vzlues shown. Note that at no

= c-d at all in phase with the
~=d voltage, a-b. Remembering
== =wo reversals in phase take place
n the grid of V, and the plate
t will be realized that ¢-d must
= 2 component in phase with a-b
=_.stain oscillations, Since the feed-
out of phase, and therefore de-
tive, oscillations will not take
22= at any frequency.

Fig. TC, resistor R; is slightly
‘=r than the value required for
ce. While there is now some
“ozck at the balance frequency as
= as at other frequencies, it is still
~Z=nerative and no oscillations will
= place.
= Fig. 7D, resistor R is slightly
-=r than the value required for bal-
= At frequencies close to the bal-
= frequency (the top of the circle),
== wvector c-d swings around so that

= in phase with a-b. When resistor
= adjusted so that the voltage c-d,

J

== enough to equal voltage a-b,
== oscillations will take place.

=2 preceding analysis shows two
== Scant features of the Wien Bridge
“=2it. One is that for any values of

Z. O, and O, it is possible to find
ting of R. that will just cause

sircuit to break into oscillation.
= other is that oscillation is limited

“requencies very close to the bal-
“:= frequency determined by R., R.,

znd (., and no harmonics thereof;
== which result the inherent fre-
cy stability and pure waveform
“zracteristics of this circuit,

“he actual circuit of the audio os-

-ztor is shown in Fig. 4. This is the
==e as the circuit of Fig. 3 with the
“Zition of a power supply and the
sary blocking capacitors for the
“szrtion of the d.c. voltages to the
-o= sections. In designing the cir-
every effort was made to keep

=t down. While a transformerless
~wer supply might be used to shave
~Zenses a little further, it was felt
72T an isolating transformer was
T-cessary in order to make it possible

connect the oscillator to other ap-
i=ratus that may or may not be
= unded to the a.c. line.

The chassis layout and placement of
~=7s are adequately described in the
smpanying pictures and diagrams,
: very' little need be said. Most of
= impedances were purposely kept

to avoid any problems of hum
2.:xzup that might be encountered rel-

L e to parts placement.
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Ry, R.—.5 megohm, two-gang pot. (log. taper)
Ry—.1 megohm pot. (log. taper)
Ry, Re—1500 okm, 1 w. res.
a—.3 megohm, 1 ». res.
R:, Ri—50,000 ohm, 1 ». res.
Ry—25,000 ohm pot. (log. taper)
R,;—5000 ohm, 1 w». res.
C,—.002 pfd., 400 ». cond.

—

Co—.005 pfd., 400 v. cond.
v—.1 pfd., 400 v. cond.
C,—.05 ufd., 400 v. cond.
Cs, Co—8x8 pfd., dual 450 ». elec. cond.
T—Power trans., 250-0-250 v., 40 ma., 6.3 +.
@ 1.5 amp., 5.0 v. @ 2 amp.
S —S8.p.s.t. toggle sw.

Fig. 4. Over.all circuit diagram and parts list for the audio oscillator.

Selection of parts to be used is also
not very critical. It might be pointed
out, however, that it is wise to use
resistors and capacitors that are rated
considerably higher than the wattages
and voltages they will have to stand
in order that stability of the unit will
not be affected by overheating and
breakdown of components.

In selection of potentiometers, it is
important to note that they are all
of the logarithmic-taper type. This
taper is used in conventional volume
control units, so it should not be diffi-
cult to find the correct parts. It is
also important to observe the connec-

Fig. 5. Proper connections for
potentiometers used in the ‘test
oscillator. All potentiometers
are of the logarithmic-taper type.

Fig. 6. Bottom view of chassis.

tions shown in Fig. 53 for the poten-
tiometers. If they were connected in-
correctly, calibrations on the main
tuning potentiometer would be very
crowded near one end, and the setting
of the feedback control would be ex-
tremely critical. With correet con-
nections, the frequency calibrations
space out about equally for every
octave (See Fig. 8), and adjustment
of feedback can be accomplished
smoothly and easily.

It is not so important to use a log-
arithmic taper for the output control,
but it is more convenient. The total

(Continued on pdge 106)
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OUTSTANDING VALUES

RADIO , ELECTRONIC

and COMMUNICATION SUPPLIES

Order Today Immediate Delivery

MODULATION
TRANSFORMER

Modulation transformer
perfect for inputs up
to 300 watts—Class C
load on primary No. 1
4000 ohms — primary
No, 2 is designed for
sereen of Tetrode or
Pentode—primary will
match 811, 809, T220 & T240 tubes,
tory specifications and circuit

A I IR L e L L s e e $4.95

Complete fac-

W.E. driver transformer Class B — matches 6L6 in
Push-Pull to any Class B grids. Perfect match for
above’ transformMer .o..eeeecscacoss PR

Driver Transformer.

Single 6V6 to push-pull. 811
grids. 50

Chicago Transformer CO. seeievansnnasnslsl

A HOT SPECIAL

Plate Transformer built by Kenyon. 1450 Volts G
@ 420 mills, 110 Volt, 60 Cy primary.
7.95, two for 15,00

A

PLATE
TRANSFORMERS

6200 Volt CT—T700 Mills,
110 Volts, 60 Cycles
tapped primary 2 KVA
Amertran, Limited
QUADLILY oo oo eeees-39.95

CONDENSERS

Variahle Condenser—E. . Tohm(m split stator 150
MMPF per section ,175 spacmgu-.rUUU Volts.
NOUTcoBE: et smad i s S SR veee 8,95

Johnson edgewound coil—mycalex insulation and
mounting, plated, 26 turns at 14” spacing—perfect
for all ham bandS....eeseeeesronoecrinsensssas 3.95

Sangamo No. Gl mica condenser — .001/6000 Volt
WOrKIng .iavas 5

Gebbesevsstasrasesnaanritas o (18

Sangamo No. G2—.003/8000 Volts working.....I3.95

MISCELLANEQUS

Langevin 2winging Choke—9/60 henries 400/50 Imlls
DC resistance 72 olIMS. i vssainestotssssansss

866 Filament Transformer 235 V. at 10 A, Kenyon—
insulated for 10,000 Volts—Pri 110 Volts, 80 Cy.4.25

Overload relay 10 mil 5000 ohm with 110 V. AC
automatic reset coil. Protect those expensive ampli-
e o A S e A R R 3.95

‘Motor type time delay relay—adjustable to 1 minute,
110 Volt 60 Cy. Hayden motor. Perfeet for 866
IO (O N e ale v el oTolbia n taseistnin ey ain aless tosa e et o1slesaa alh 5.95

Antenna change-over relay DPDT, Silver contacts—
Leach 110 Vol B0.veceasssascses 2.50

Cool That Kilowatt—Dual Blower blows 20
feet per minute. Delco 110 Volt, 60 C‘y
uqed but perfect. Completely noise free.

Iﬂﬂﬂ KC. Xtal precision AT Cut mounted in stand-
ard BOlAEr ....ascesssvaasisnnneasonnns cosnnasad85

Veeder-Root Counter No. S840 reads 999.9.
N OUTHCOSE o T% s s o et i e sieia e lh ara s rwerd i a DI

APC Padders—screw driver adjustment from 4 {o 75
mfd. A complete assortment of 6 padders,
Special .......... VIl e e et S e . 148

Bleeder Resistor |RC—50, UDD ohm, 100 w
Special 89¢ or 2 Tor 1.69

B &W Coils & Westline Xtals in stock.
Let us know your requirements.

All prices F.0.B. our ware«
house New York City, N. Y.
® We invite all inquiries.

[ g\'rite for latest bulletin

Export cahle address:
MICROWAVE—New York

ested in making one—can be trans-

mitted to forty-eight countries outside
North America these days. Included
are such far-off spots as Australia,
Japan, Russia, Sweden and Switzer-
land.
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Audie Oscillator
(Continued from page 51)

signal voltage across this control is
approximately 15 volts, while most
amplifiers require an input of only %
volt or %4 volt.
control, connected as shown in Fig. 5,
spreads the low-output range over a
wide arc and makes it easy to adjust
for these outputs while still allowing
for greater output if desired.

Placing the unit into operation is a
relatively simple matter, and, wired
correctly, it will work the first time
it is turned on. As a rough perform-
ance check, connect a pair of high-
impedance headphones to the output,
set the output control to a fairly low
value to avoid overloading the circuit,
set the frequency dial about mid-scale,
and adjust the feedback control until
oscillations just take place as indi-
cated by a tone in the headphones.
Then swing the frequency dial back
and forth over the entire range. Very
little adjustment of feedback should
be required to produce oscillations
from the lowest frequency, where the
dial is fully clockwise, up to a fre-
quency which is above the range of
audibility.

It will be noted that the unit will
stop oscillating some distance away
from the high-frequency end of the
dial. This is normal, and is a result
of loss in gain caused by lowered im-
pedance of the potentiometer. Oscil-
lations should not drop out, however,
until the frequency is somewhat above
the audible range. It is not advisable
to try to force oscillations in this dead
region at the high end of the dial
through the use of the feedback con-
trol; because the audio frequency so
obtained will be no higher than the
upper limit observed with a normal
setting of the feedback control, and a
considerable adjustment of feedback
will be required when returning to
lower frequencies.

The over-all frequency range can
be checked with the aid of an oscillo-
scope or a comparison oscillator whose
frequency calibration is already estab-
lished. If, for some reason, it is de-
sired to shift the frequency range, this
can be done by changing the wvalues
of C; and C..
smaller will raise the frequencies, and
vice-versa. Changing these values will
not extend the over-all frequency
range but will simply shift the entire
range of the instrument higher or
lower as desired.

Some extension of the over-all range
can be obtained through the substitu-
tion of a 1 megohm double potentiom-
eter for the .5 megohm wunit speci-
fied for R, and R., along with suitable

readjustment of C; and C. This will

A logarithmic-taper

PORTABLE & TABLI 1!
1 ‘||| \J

S
-

Beautifully designed cabinet of matche
birch veneer. Built-inamplifier, 5" PM spezl
er with Alnico #5 Magnet. Lightweight tos
arm assures longer life for records. Ships
ing weight, 13 lbs.

B6201 Net $26.97

Portable model sime
ilar to B6201, with
wood case covered
in smart two-tone
leatherette. Shp. wt.
17 Ibs.

B5816 Net $28.22 @

731 West Washington Boulevard
DEPT. N CHICAGO 6, ILLINOI

Making either capacitor |

Sensational
'7m«4go¢ma Values

THORDARSON FILAM
TRANSFORMER, Or
#T-11. 105 V. 60 cycle
" mary. Three Secondc
#1, 6.3V @ 3.9 Amps;
6.3V @ 4.5 Amps; =3,
@ 0.5 Amp. Here's the Tr
former for the ham
builder who are sati:
with nothing but the &
at o price you can’t affes
miss. Case style as illustrated, Black crackle fis
434 x 414 x 334 $2.45
THORDARSON POWER TRANSFORMER Os
F#T-32. Tapped Primary: 110, 115, 120 Volt, &0 ¢
Secondary 1, 440 V ct @ ‘150 méi. Seconda
5V @ 3 Amp. Conservatively rated. Case o
mensions as above except has blue-gray enc
finish. . . . . . . . . . . . 5325
GENERAL ELECTRIC FILTER CHOKE, Order =1
All Choke with no frills. 10 Hy @ 250 ma, 120 C
D.C. Resistance. Not cased, Speclnl. e
GENERAL ELECTRIC FILTER CHOKE, Order E
Hermehcally sealed case, 10 Hy, 75 ma, 330 C
D.C. Resistance. Size 214 x 2V2 x 234, 51.15
BUTTERFLY CONDENSER, Order #C-8. For the
experimenter ‘we have located ?hese top qus
condensers. Four rotor and two stator plates. R
mounted on ball bearing supported shaft. Des:
for front panel mounting. Made to U. S ‘\
specifications. .
HAMMARLUND AIR TRlMMER CONDENSER C
#C-9 3-28 mmf. screwdriver adjustment, with |
ing nut, isolantite base. §.75
GENERAL ELECTRIC ROTARY SWITCH Order =
Heavy duty ceramic switch. Ideal for high vel
meter switching, etc, 5 position, single pole. «
plete with Indicator Knob. . 85
CATHODE RAY TUBE, 5BPI. Not ™ re|ecfs but
grade U. S. Navy |nspected and accepted. Spe

MY

TUBES. All government inspected and acceptec

SHABIY O a e ae .00

BACT. e $1.00

6H6 . e e L0

All Merchandise Brand New and Guarantes

TERMS: 25% Deposit with order, Balance C.C
All prices F.O.B. New York

WEBER RADIO LABORATORIE

8124 Avenue “}", Brooklyn 10, N.Y.
RADIO NI



