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OR REDUCING KEY CLCKS 
Arthur L. Kemper, Marion, Iowa, assignor to Collins 

Radio Company, Cedar Rapids, Iowa, a corporation 
of Iowa 
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ABSTRACT OF THE DISCLOSURE 
Non-linear resistance elements are provided to shunt 

key clicks of high voltage but to pass without distortion 
microphone signals of low voltage. 

milliams 

This invention relates in general to a circuit for prevent 
ing objectionable voltage excursions and in particular to 
a circuit for use with a keyed microphone to eliminate 
clicks in the output circuit. 
An objectionable key click is oftentimes heard when a 

microphone switch is closed and it is an object of the 
present invention to provide a circuit which substantially 
eliminates such key clicks. 
Another object of this invention is to provide an im 

proved keying circuit. 
A feature of this invention is found in the provision for 

a keying circuit comprising a pair of diodes connected in 
parallel with opposite polarities in a microphone keying 
circuit so as to eliminate or reduce key clicks. 

Further objects, features, and advantages of this in 
vention will become apparent from the following descrip 
tion and claims when read in view of the accompanying 
drawings, in which: 
FIGURE 1 is a schematic diagram of the circuit of this 

invention; 
FIGURE 2 is a current versus voltage characteristic 

of a typical diode; 
FIGURE 3 illustrates a prior art microphone keying 

circuit; and, 
FIGURE 4 illustrates another form of a microphone 

keying circuit common in the prior art. 
FIGURE 3 illustrates a conventional method of keying 

a microphone in which a switch S1 has one terminal con 
nected to ground and the other terminal connected to a 
microphone 10. Condenser CA is connected between mi 
crophone 10 and output terminal 1. A biasing potential 
is connected to input terminal 12 and is coupled to the 
microphone through a resistance Rs. The bias voltage 
might be 28 volts DC. R. might be 470 ohms in a con 
ventional circuit and the internal impedance of the micro 
phone might be 150 ohms. When switch S1 is closed, the 
direct current voltage at point 13 between the resistor 
R5 and condenser CA quickly falls to approximately 6.75 
volts which is a change of 21.25 volts from the open cir 
cuit condition. An amplifier is connected to point 11 and 
such amplifier is designed to work from the normal micro 
phone AC voltage of 0.1 to 0.5 volt and the 21.25 volt 
age surge drives it to saturation or full output resulting 
in a loud pop on both make and break of the microphone 
switch circuit at the receiver. 
A similar situation occurs in the circuit shown in FIG 

URE 4 wherein the 28 volts DC bias is connected to ter 
minal 4 and to the primary P1 of a transformer 16. 
Microphone 10 is connected between the primary and 
switch S. The other side of switch S1 is connected to 
ground. The secondary P2 has output terminals 7 and 
18 which are connected to a following amplifier, not 
shown. In the circuit of FIGURE 4, a pop occurs at the 
receiver due to the high output voltage induced in the 
transformer secondary P2 which is caused by the high 
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2 
surge circuit in the transformer primary when the switch 
S1 is closed. 
The circuit of FIGURE 1 completely eliminates such 

key clicks on the make of microphone switch S1 and 
drastically reduces them on the break. 
A battery E which might be 28 volts, has its positive 

terminal connected to a pair of resistors R1 and Rs. A 
diode CR1 is connected between points X and Y at the 
other sides of resistors R1 and Rs. A second pair of re 
sistors R and R4 have one of their sides connected to 
points X and Y respectively. Connected between the other 
sides of resistors R2 and R4 from point Z to ground are a 
pair of diodes CR2 and CR3 which are connected in par 
allel with their polarities reversed and a condenser C1. 
The second side of resistor R4 is connected to ground. 
A microphone 21 has one side connected to point Z. 

and the other side connected to terminal 22 of switch S2. 
The movable contact of switch S2 is connected to ground. 
The battery E1 has its negative terminal also connected to 
ground. An output terminal 24 is connected to point Y 
between resistors Rs and R4. 

In a particular circuit constructed according to FEG 
URE 1 and with a 28-volt DC battery, the potential at 
point Y was 14 volts with switch S open. The diode CR 
is reverse biased and the AC output at output terminal 
24 is zero. When the key switch S2 is closed, the potential 
at point X between resistors R1 and R2 which would nor 
mally drop quickly to 10 volts is actually forced to drop 
slowly to 10 volts due to capacitor C, which discharges 
slowly through diode CR3 and the microphone. As the 
potential of point X slowly drops to 10 volts, diode CR 
turns on since it becomes forward biased and the micro 
phone is connected to the output terminal 24 without a 
potential change at point Y. Hence there is no click 
when the microphone switch S is closed. 
When the key switch S is opened, the potential at point 

X between resistors R1 and R2 quickly rises approximately 
0.5 volt at which time CR2 conducts and effectively con 
nects capacitor C to point Z. The voltage at point X then 
slowly rises to 28 volts and again reverse biases CR to 
interrupt the output. The 0.5 change of potential at the 
instant switch S2 is opened gives rise to a slight click in 
the output circuit. However, the magnitude is never 
greater than 0.5 volt as compared to 21.25 volts change 
in the conventional circuit shown in FIGURES 3 and 4. 
The practicability of this circuit arises from the em 

ployment of the non-linear characteristics of diodes CR2 
and CR3. A typical characteristic curve is shown in FIG 
URE 2 
During normal operation of the microphone, the AC 

output voltage is below 0.5 volt at point Z which is not 
sufficient to fire diodes CR2 and CR3. Under these con 
ditions, the diodes have high resistance (see FIGURE 2) 
and therefore capacitor C1 cannot short the signal to 
ground. However, under conditions of change of state 
(when the key is opened or closed) the signal or DC 
potential changes are very large. During these periods the 
diode resistances are low and the capacitor C1 is con 
nected in the circuit giving rise to slow charge and dis 
charge times which eliminates or substantially reduces 
key clicks. When the key S2 is open, capacitor C charges 
through resistors R1 and R2 and diode CR2. 

In a particular circuit constructed according to this 
invention, the resistance values in FIGURE 1 were: 
R1 --------------------------------- ohms. 2,000 
R2 ---------------------------------- do. --- 1,000 
R3 ---------------------------------- do---- 1,000 
R4 ---------------------------------- do---- 1,000 
C1 ----------------------- micromicrofarads-- 50 

It is seen that this invention provides a circuit which 
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eliminates key clicks caused by use of a microphone 
switch. Although this invention has been described with 
respect to a particular embodiment thereof, it is not to 
be so limited, as changes and modifications may be made 
therein which are within the spirit and scope of the inven 
tion as defined by the appended claims. 

I claim: 
1. A circuit for preventing key clicks comprising, a first 

diode, a condenser, a first impedance with one end con 
nected to one terminal of the first diode and the other 
side connected to the condenser, second and third diodes 
connected to the other terminal of the condenser and op 
positely poled, the second sides of the second and third 
diodes connected together, a second impedance connected 
between the second terminal of the first diode and the 
second and third diodes, and a microphone and switch in 
series connected between the condenser and the second 
impedance. 

2. A circuit for preventing key clicks comprising, a first 
diode, a condenser, a first impedance with one end con 
nected to one terminal of the first diode and the other 
side connected to the condenser, second and third diodes 
connected to the other terminal of the condenser and op 
positely poled, the second sides of the second and third 
diodes connected together, a second impedance connected 
between the second terminal of the first diode and the 
second and third diodes, a microphone and switch in 
series connected between the condenser and the second 
impedance, and a voltage source with one side connected 
to the condenser, third impedance means connected 
between the other side of the voltage source and one ter 
minal of the first diode and fourth impedance means con 
nected between the other side of the voltage source and 
the second terminal of the first diode. 

3. A circuit for preventing key clicks comprising, a first 
diode, a condenser, a first inpedance with one end con 
nected to one terminal of the first diode and the other 
side connected to the condenser, second and third diodes 
connected to the other terminal of the condenser and op 
positely poled, the second sides of the second and third 
diodes connected together, a second impedance connected 
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between the second terminal of the first diode and the 
Second and third diodes, a microphone and switch in 
series connected between the condenser and the second 
innpedance, a voltage source with one side connected to 
the condenser, third impedance means connected between 
the other side of the voltage source and one terminal of 
the first diode and fourth impedance means connected 
between the other side of the voltage source and the 
second terminal of the first diode, and the fourth im 
pedance being arger than either the first, second or third 
impedances. 

4. A circuit for preventing key clicks comprising, a first 
diode, a condenser, a first impedance with one end con 
nected to one terminal of the first diode and the other 
Side connected to the condenser, second and third diodes 
connected to the other terminal of the condenser and op 
positely poled, the second sides of the second and third 
diodes connected together, a second impedance connected 
between the second terminal of the first diode and the 
Second and third diodes, a microphone and switch in 
series connected between the condenser and the second 
impedance, a voltage source with one side connected to 
the condenser, third impedance means connected between 
the other side of the voltage source and one terminal of 
the first diode and fourth impedance means connected 
between the other side of the voltage source and the 
Second terminal of the first diode, the fourth impedance 
being larger than either the first, second or third im 
pedances, and an output terminal connected to the first 
terminal of the first diode. 
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