25054
Beat Oscillator
Stock No. 9606
— INSTRUCTIONS —

DESCRIPTION

The Beat Frequency Oscillator is an impor-
tant aunxiliary to short wave receiving sets and
serves the purpose of enabling the listener to
obtain code messages and other continuous
wave broadcasts. It may also be used in locat-
ing regular broadcast or other modulated forms
of transmission by the “birdie” method and its
value in this field will be most evident in
cases where the signal strength is very low or
the carrier is not modulated continuously.

This Beat Oscillator is of the electron-
coupled type known to afford excellent fre-
quency stability and the complete unit as shown
in Figure 1 consists of the coil assembly, tube
socket, switch, control rod and terminal boards,
with the necessary tube, coil and other shields,

leads and connectors, all assembled complete
on a metal base ready for atiachment in the
receiver cabinet or other desired location. Its
overall dimensions are 7 inches wide, 23
inches deep and 7 inches high.

The oscillator tube is not supplied and the
type selected will be in accordance with heater
or filament voltage as follows:

For 2.5 volts use RCA-58 tube.
For 6.3 volts use RCA-6D6 tube.

The coil assembly includes the coil and two
variable capacitors as well as other capacitors
and resistors.

The Beat Oscillator may be used with any
type of receiver in conformance with the open-
ing paragraphs under Installation, either AC
or DC and of any line voltage or frequency.

INSTALLATION

Before commencing installation check the
receiver characteristics
for compliance with
the following require-
ments :—

1. Short-wave super-
heterodyne type.

2. Intermediate fre-
quency between 415
and 700 k.c.

3. Extrapower avail-
able for the additional
heater filament of the MOUNTING
Beat Oscillator tube
without overloading

CONTROL ROD OR LEVER

COIL ASSEMBLY & SHIELD

transformer, rectifier
or vibrator or affect-
ing plate or bias vol-
tages of any tubes.

4. Correct heater
voltage (2.5 or 6.3)
for oscillator tube.

Mounting

The Beat Frequency Oscillator may be
mounted in any position and is easy to install
by following these insiructioms.

1. Decide on location for mounting. The
unit may be attached in any position, horizen-

HEATER LEADS— TO GROUND
(BROWN & BLACK TWISTED PAIR) (YELLOW)

tally or vertically, inside or outside the cabi-
net as for example:—

(a) Inside the cab-
inet at the top right
hand side, looking in
the back of the cab-
inet, with the lever
projecting near the
speaker and the switch
accessible at the back.

{b) Auached to the
chassis in position
'shown in Figure 1
with the unit projeet-
ing out at the back of
the cabinet.

(¢) On the outside
of one side of the
cabinet.

2. Hold the unit in
the selected location
and mark the position
of the mounting holes. There are two sets of
holes in the base, one set for attaching at right
angles to and the other parallel to the mounting
surface. Check to make sure that the oscillator
is free from obstructions, with clearance for at
least a half circle movement of the control rod,

SHIELD CAP

TUBE SHIELD

COUPLING
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switch accessible, and provision for making
connections.

3. Drill holes for mounting.

4. Install tube in socket by removing shield
cap, inserting tube in place, attaching spring
connector on shielded lead to dome terminal
of tube, and replacing shield cap.

5. Attach wnit in place with either wood
screws or small bolts, nuts and washers as re-
quired for particular Ilocation.

( ( ‘kns MMFD.

Figure 3—Wiring Diagram

Note—A setting or adjustment of the
main tuning capacitor will be necessary
when first operating. This is made with a
screwdriver through a hole in the bottom of
the chassis under the coil assembly and this
fact should be borne in mind when making
the installation.

Connections
See that the receiver power switch is off

and proceed to make connections as follows:—
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1. Attach the connectors of the brown-black
twisted pair to the heater or filament prongs
of any one of the receiver tubes having the
proper filament voltage. Make a final check on
tube voliages after clipping on.

Note—Do not comnnect to rectifier fila-
ment.

2. Attach the comnnector on the red lead
from the switch to the screen grid terminal of
any easily accessible tube having a screen volt-
age of approximately 100.

3. Attach the yellow lead to any accessible
receiver ground terminal or to point at —B
voliage if the chassis is not grounded to the
rectifier system. This connector should be as
short as possible.

4, Wrap the blue lead a few turns around
an unshielded portion of the LF. or detector
grid lead in the receiver so as to provide a
small capacitance. The number of turns will
depend on the receiver circuits and several
trial wrappings should be made to determine
the most satisfactory number of turns.

Difficulty may be experienced in obtaining
the proper amount of coupling and the follow-
ing procedure is advised in making this con-
nection.

(a) Make wrap of about 4 iturns as ex-
plained above.

(b) Adjust the Beat Oscillator to the proper
frequency as explained under Operation.

(c) Gradually unwind the turns. There
may be no response due to excess oscillator
input into the receiver. If all turns are un-
wound and satisfactory results not obtained,
move the blue lead slowly away from the LF.
or detector grid lead. It may be necessary to
go to a distance of 6 or 8 inches. In such event
there may be no means of supporting the blue
lead adequately in the required position. It
should then be wrapped one turn around the
grid lead and a capacitor connected from the
end of the blue lead to ground (chassis). The
size of the capacitor must be decided by trial
and may be anywhere between 10 and 1000
mmid. for first trial.

OPERATION

1. Turn oscillator switch off and carefully
tune the receiver to an unmodulated or weakly
modulated carrier at any frequency.

2. Turn oscillator switch on and move the
control rod into line with the screws holding
the shield. (The oscillator switch controls
the plate and screen grid supply voltages to
the oscillator but the filament remains con-
stantly heated thus rendering the tube ready
for instantaneous operation.)

3. Adjust the main tuning capacitor of the
Beat Oscillator with serewdriver, through hole
in bottom of Beat Oscillator chassis, to closely
approximate zero beat. This capacitor and the
one operated by the control rod are both vari-
able air-dielectric capacitors and are effectively
connected in parallel.

4. Adjust the auxiliary tuning capacitor by
means of the conirol rod to produce a suitable
note. This capaciter is actually a vernier con-
trol which permits adjustment of the Beat Oscil-
lator output frequency over a very limited
range on either side of the signal intermediate
frequency (zero-beat position).

Note—With the main tuning capacitor
set at 460 k.c. and the conirol rod at the
center of rotation, the range of the auxiliary
capacitor will be approximately 3500 cycles
on each side of zero beat.

5. For ¢-w (code) reception adjust the Beat
Oscillator frequency to a value one or twe
kilocycles above or below the intermediate
frequency of the receiver so as to provide an
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audio-frequency beat note when the receiver
is tuned to resonance with any carrier. The
gang capacitor in the receiver should be ad-
justed to the center of the carrier by listening
to the “swish” or “key clicks” before turning
on the Beat Oscillator switch. Adjust the pitch
with the control rod—mnever by means of the
receiver tuning conirol knob.

The pitch may be varied at will either to
satisfy personal preference or to eliminate in-
terfering signals. Best intelligibility and
greater apparent volume due to the inherent
sensitivity characteristic of the human ear will
result using a moderately low pitch or beat
frequency in the order of 500 to 1000 cycles,
but audio-image interference will decrease with
ascending pitch.

Audio-image interference is an effect entirely
distinct from that commonly referred to in
superheterodynes by the term image frequency
response. By the latter is meant interference
set up by an incoming carrier on the same
side of the desired carrier as the radio-
frequency oscillator signal but removed from
the desired carrier by exactly twice the re-
ceiver intermediate frequency.

Audio-image interference is created when
an interfering signal of a frequency close to
that of the desired signal, passes through the
receiver and is converted to an intermediate
frequency which is located on the same side
of the I.F frequency, formed by the desired
signal, as the Beat Oscillator frequency. If this




undesired 1.F frequeney is separated by exactly
twice the separation of the Beat Oscillator fre-
quency from the desired I.F frequency a irue
audio-image interference will result. I one
merely visualizes the sharp selectivity curve of
the superheterodyne, he will observe at once
that the attenuation offered by the tuned cir-
cunits of the receiver to such image responses
will increase very rapidly as the Beat Oscillator
separation is widened.

Beat notes produced by other signals than
that causing a irue audio image ordinarily will
be distinguishable from the desired signal be-
cause of the dissimilarity of pitch. In cases
where both sound almost alike, confusion be-
tween the desired and undesired signals can
practically always be eliminated by shifting the
setting of the Beat Oscillator to the opposite
side of the I.I' frequency.

If a beat note of approximately the same
pitch as the desired signal is heard, the inter-
fering signal must be either near the frequency
>f resonance or near the audio-image frequency.
For the first condition, best discrimination will
be obtained by using a fairly low pitch fre-
quency on the opposite side of zero beat from
the interfering frequency. Use of a relatively
low pitch is recommended since for a given
small frequency separation, say 100 cycles, two
notes will be much more discernible in the
region of 500 cycles than at 1500 cycles. When
the interfering signal is at or near the audio-
image frequency, however, two alternatives are
possible. The oscillator frequency can be
either adjusted to zero beat with the frequency
of interference or swung through zero beat
with the desired signal to some value on the
opposite side of I-F resonance.

REPLACEMENT

As an example to illusirate the latter alter-
natives, suppose that with the receiver tuned
to a station the Beat Oscillator is adjusted to
one kilocycle above the intermediate frequency
and that an interfering signal is preseni at
1900 cycles above I.F resonance (100 cycles be-
low the audio-image frequency). Thus, the
desired signal will produce a one kilocyele
note and the interfering signal a note of 900
cyeles, these tones being sufficiently close that
the former probably would not be readily
discernible. By increasing the oscillator fre-
quency 900 cycles, however, the desired signal
would be heard as a 1900 cycle note and the
undesired signal heterodyned to zero frequency.
On the other hand, the oscillator frequency
could be changed to a point on the opposite
side of I.F resonance so that the desired signal
would again be heard as a one kilocycle note.
The interfering signal then would produce a
note of 2900 cycles and so should cause no
confusion.

6. In locating weak, modulated signals the
Beat Oscillator is tuned exactly to the inter-
mediate frequency of the receiver so that an
audio-frequency note of ascending pitch is ob-
tained on each side of every incoming carrier.
To adjust the Beat Oscillator in this manner,
tune the receiver accurately to any carrier of
suitable strength, turn the Beat Oscillator on
and swing the control rod in either direction
until “zero beat” is obtained. Any other car-
rier will be tuned to exact resonance when
the gang or tuning capacitor of the receiver is
adjusted for “zero beat” and weak signals will
be heard almost as well as those of greater
strength because of the heterodyne “whistle”
produced while passing through resonance.

PARTS

Stock Price Stock Price
No. DESCRIPTION List | No. DESCRIPTION List
4244 Cap—Grid contact cap—Package of 5......... $0.20 8077 Handle—Beat Oscillator Adjustment Handle—
Complete with kneb....... ... %0.50
8076 Capacitor—115 Mmfd.—(C1)...ovvnvvniinnns .20 3078 Resistor — 10,000 Ohms — Carbon Type — Y&
Watt—Package of 5—(R2)......ooovvivnn 1.00
8075 Capacitor—3000 Mmfd.—(C3).......coovvunns .35 8074 Resistor — 47000 Ohms — Carbon Type — 1%
1886 Watt—Package of 5—(R1, R3)............. 1.00
C itor—0.05 Mfd.—(C2)........cvviinnens .20
apacitor (c2) 6955 Shield—Radiotron shield and shield cap...... .25
5209 Coil—Beat Frequency Oscillator Coil Assem- . s
bly—Complete with shield and control han- 4786 Socket—6-contact Radiotron socket............ .15
dle (L1, C4, C5, C6, R4)....ovvnienninnnnes 7.28 7900 Switch—Control switch—toggle type (S1)..... 5




CHART OF FREQUENCY OR IMPEDANCE
VS.

INDUCTANCE AND CAPACITY

The Chart shown below provides a quick method of determining
. several unknown factors when one or more are known. The Chart covers

.
a very wide range, namely, from 10 micro-henries to 100 henries induct-
ance, 10 cycles to 50.000 kilocycles, 1 ohm to 10 megohms and 1 micro-
microfarad to 10 microfarads. If, for example, one wishes to know the
capacitance to use with a 10 henry inductor to have it resonate at 50
cvcles, it can be readily seen that it would be a 1 mfd. capacitor. This is
determined by finding the intersection of the vertical line representing
10 henries and the oblique line representing 50 cycles. The intersection
occurs at the horizontal line representing 1 mfd. The other oblique line
at this intersection represents the impedance at this frequency. This is
approximately 3000 ohms.
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