/ZRX-40 Theory of Operation
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Simple Mixing
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Add input filter
(select signal from smaller range of frequencies)
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Example 4: Zero Beat with Audio Filter
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Example 5: LO Zero BEAT with incoming signal

Antenna

; ; Bandpass Speaker
6.5 -7.5MHz Louder

. Sum and Difference Audio .
Filter —>{ Mixer > (noise)
All Many signals 14,080,000 Hz and 0 Hz
Frequencies including a
CW signal at » .
7,040,000 Hz Low Pass Filter
One Frequency (300 kHz max)
7,040,000 Hz
Local
Oscillator T
7,040,000 14,080,000
< >
Removed by audio amp as low pass filter
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Example 5: LO Plus 600 Hz

Antenna

; ; Bandpass Speaker
6.5-7.5MHz Louder

. Sum and Difference Audio .
Filter —>{ Mixer > (noise)
All Many signals 14,080,600 Hz and 600 Hz
Frequencies including a
CW signal at » .
7,040,000 Hz Low Pass Filter
One Frequency (300 kHz max)
7,040,600 Hz
Local
Oscillator T T T
600 7,040,000 7,040,600 14,080,600 Hz
< >
Removed by audio amp as low pass filter




/ZRX-40 Theory of Operation

Example 6: LO Minus 600 Hz

Antenna
; ; Bandpass Speaker
6.5 -7.5MHz Louder
M Sum and Difference Audio
i - > er > (noise)
All Fllter Many signals 14,079,400 Hz and 600 Hz
Frequencies including a
CW signal at » .
7,040,000 Hz Low Pass Filter
One Frequency (300 kHz max)
7,039,400 Hz
Local
Oscillator T T T
600 7,039,400 7,040,000 14,079,400 Hz
< >
Removed by audio amp as low pass filter
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Example x: LO Plus 600Hz with Audio Filter

Antenna
; ; Bandpass Speaker
6.5-7.5MHz Louder
. - Better Audio Audio
Fllter - > Audio Filter > (noise)
All Many signals (optional) 600 Hz
Frequencies including a
CW signal at
7,040,000 Hz
Sine wave at
7,040,600 Hz
Local
Oscillator T T T
600 7,040,000 7,040,600 14,080,600 Hz
< >
Removed by improved audio filter
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Audio Out
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Audio Out
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Crystal-controlled Local Oscillator
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= e W AL
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Crystal-controlled Local Oscillator

Antenna
C12
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+6V = RG +6v +b__
c9 10k T
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22
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Increase current ——

e |
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Crystal-controlled Local Oscillator

Antenna
c12
2.2u
+6v — RG +6v +( _|
c9 10k T -
~50 ohms —> 1500 ohms __I8 0.22u ) 6 _17 Speaker
c15
ﬂ% L . 100u
R1 P L1 LM386 T|+ E_
10k 9 3.3u c1s
820p | 3 0.1u

6 7 C10 —
! 0.22u — 18
—— —— 1uF — | C4 C5 A |+
- - 10k — R10

I—_|_ C11 10

e— R4 - L 4.7u
xtal= 22k -

Inductor will pull
Crystal frequency
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Crystal-controlled Local Oscillator

Antenna

~50 ohms ——> 1500 ohms _l8
C1 |
180

0 — U
2 3.3u
820p |

— _‘L_.luF

xtal ==
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~
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+6v +(|
Té7 )
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Ly )
+
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Crystal-controlled Local Oscillator

Antenna
C12
2.2u
;I; +6v +( |
R6 p—
Gain 10k T -
Contro| ~50 ohms > _ 6 17 Speaker
c15
1;% J_ : 100u
le ' L1 LM386 TJ"E_
10 o 3.3u > C15
820 | 0.1u p—
P a[ |t 8 -
- | R7
= T 10k = - R10
C11 10
-1 4.7u

Pulling the
Crystal frequency
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Crystal-controlled Local Oscillator

Antenna
c12
2.2u
+6v +( |
R6 p—
10k Té 7 Speaker
2 C15
: 100u
LM386 TIE—
C15
3 0.1u p—
4l 11 8 -
R7
10k = =+ R10
C11 10
4.7u

Varactor as a
“variable capacitor”
(capacitance varies with voltage)

e | -
F;ulling the
Crystal frequency
2-4v
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Crystal-controlled Local Oscillator

Antenna
C12
2.2u
;I; +6v +( |
R6 —
10k 1; 7 Speaker
C15
100u
LM386
c15
3 0.1u
4] 1
R7
10k = =+ R10
C11
4.7u

Pick off
0-6v
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Crystal-controlled Local Oscillator

Antenna
c12
2.2u
+6v +( |
R6 p—
10k Té 7 Speaker
C15
: 100u
LM386 TIE—
C15
3 0.1u p—
4l 11 8 -
R7
10k = =+ R10
C11 10
4.7u

1N4004:
~40pF at 0.1v D2 ZS

~13pf at 6v 1N4004 —




ZZRX-40 Block Diagram

Variable Frequency Oscillator as LO

Antenna
c12
2.2u
+6v - RS +6v +‘ _]
Gain co rox T =
Control ~500ohms ——> 1500 ohms 0.22u 6 17 Speaker
| 2 C15
1;% 100u
. - L1 - LM386 —1—
10k 3.3u 3 C15
c10 0.1u
| 0.22u 4 1
1uF — | ¢4 C R7 1 [+
- T - 10k = R10
I__L c11
— c19 _1_ R4 - L 4.7u
220p Dok =

Range Set

1000p
L3
3.3u 2 -4y

10k
D2 ZS

1N4004 %
= Range Set ——




ZZRX-40 Block Diagram

Variable Frequency Oscillator as LO

1500 ohms

Antenna
Gain
Control ~500hms —>
C1 |

c19 _L_ R4
220p 5ok
<
C20 —

1000p

2-4v

D2 ‘ZS;

1N4004

Ré6

10k

2

3
R7

C12
2.2u

+6v +( |

1; 7 Speaker
C15
c 100u
LM386 ———:I:—i46'“—-“
C15
0.1u —
41 |11 8 -
10k = =+ R10
C11 10
4.7u
R8 —
20k -
+6v

R9 20k —=
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