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3 Claims 

’ ABSTRACT ‘OF THE DISCLOSURE 
A load isolation matching network uses a transformer 

having a primary and two secondaries with a capacitor 
connected across each of the windings to form circuits 
resonant at a particular frequency.-'One of the secondary 
winding resonant circuits is coupled to the antenna. A 
second secondary winding resonant circuit includes a re 
sistor coupled in parallel therewith and a capacitor cou 
ples this resonant circuit to the primary winding. When 
the load presented by the antenna is removed for any 
reason the resistor absorbs the energy in the primary 
circuit. 

In order to prevent damage to the power output tran 
sistors of communication devices it is necessary to pro 
vide protective circuits for them. This is particularly true 
in miniature transmitters where the transistors in the 
power output stages are operated as close to their maxi 
mum ratings as possible. The power output transistors 
are coupled to an antenna which is designed to provide a 
matched load so that all of the power from the power 
output transistors reaching the antenna is absorbed by the 
antenna. 

In using the communication devices the impedance of 
the antenna load may be changed due to mistuning or to 
a malfunction of the antenna. For example the ‘antenna 
connection may become loose or the antenna may break 
off or strike a tree or a bush. All of these actions will 
change the impedance of the antenna so that it becomes 
a reactive load instead of a resistive load. Under these 
conditions power is re?ected from the antenna back to 
the power output transistors adding to the power applied 
to the transistors. This increase in power is often enough 
to damage or destroy the transistors before normal pro 
tective circuits can act to limit this damage. _ 

It is therefore an object of this invention to provide a 
load isolation network for coupling power from output 
transistors to an antenna and to protect the output tran 
sistors from damage caused by power re?ected from the 
antenna. 
A feature of this invention is the provision of a match 

ing network including a transformer having a pair of 
windings inductively coupling the power output transis 
tors to the antenna. Each of the pair of windings forms 
a portion of a separate parallel resonant circuit tuned 
to the transmitter frequency. A third resonant circuit is 
inductively coupled to the pair of parallel resonant cir 
cuits through a third winding of the transformer and di 
rectly connected to each of the pair of tuned circuits. 
The invention is illustrated in the single drawing, a 

partial schematic and a partial block diagram of the 
output stages of a transmitter incorporating the protective 
features of this invention. 

In practicing this invention a transformer is provided 
having ?rst, second and third windings. Each of the Wind 
ings forms a portion of ?rst, second and third resonant 
circuits tuned to the frequency of the transmitter. The 
?rst and second windings inductively couple the output 
transistors to the antenna. The third resonant circuit also 
includes a resistor and is connected to the ?rst and sec 
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0nd resonant circuits. In normal operation power is cou 
pled from the power output transistors to the antenna. If 
the load presented by the antenna becomes reactive the 
power coupled to the antenna is reduced and the excess 
power is coupled to the third resonant circuit where it is 
dissipated by the resistor. 
An embodiment of the invention is shown in the draw 

ing. A transmitter portion 16 supplies radio frequency 
signals, which may be modulated or unmodulated, to 
driver stage 18. Driver stage 18 ampli?es the signals and 
they are applied to base 21 of power output transistor 20. 
The output of transistor 20 is taken from collector 22 
and coupled to ?lter stage 28 through capacitor 24 in 
ductance 25 and capacitor 26. Filter 28 is coupled to 
antenna 41 through the load isolation network. 
The load isolation network includes a transformer 35 

having three windings, an input winding 33 and two 
output windings 40 and 45. The inductance of winding 
33 together with the parallel capacitance of capacitor 32 
form a tuned circuit 30 which is a resonant at the fre 
quency of the signal from transistor 20. Transformer 
winding 40 and capacitor 39 form an output tuned cir 
cuit 37 resonant at the same frequency as tuned circuit 
30. Tuned circuit 37 is coupled to antenna 41. A third 
tuned circuit 42 consisting of transformer winding 45 
connected in parallel with capacitor 44 and resistance 48 
is provided. Tuned circuit 42 is also resonant at the fre 
quency of the signal transistor 20. One end of parallel 
resonant circuit 42 is connected to parallel resonant cir 
cuit 37 and the other end of parallel resonant circuit 42 
is coupled to parallel resonant circuit 30 through capaci 
tor 46. Resistance 48 is very much greater than the source 
impedance driving the load isolation network and may 
be of the order of 10 times this source impedance. 

In normal operation signals from ?lter 28 are induc 
tively coupled from transformer winding 33 to transform 
er winding 40 and from there to antenna 41. If the im 
pedance presented by antenna 41 changes so that energy 
re?ections can occur, the circuit is unbalanced so that 
the energy coupled from tuned circuit 30 to tuned cir 
cuit 37 is reduced and the energy coupledhyt'o tuned cir 
cuit 42 is increased. The energy coupled to tuned circuit 
42 ?ows through resistor 48 and is dissipated so that 
energy is not re?ected back to transistor 20. When the 
load presented by antenna 41 is again at the proper im 
pedance the energy coupled to tuned circuit 37 increases 
and the energy coupled to tuned circuit 42 decreases. 
The insertion loss caused by the load isolation network 

may be reduced by phasing the windings as shown in the 
drawings. The signals across output winding 40 are in 
phase with signals across input winding 33 while the sig 
nals across output winding 45 are out of phase with the 
signals across input winding 33. 

I claim: 
1. A load isolation matching network for coupling a 

transistor output stage of a transmitter having a predeter 
mined impedance to an antenna for applying a signal hav 
ing a particular frequency thereto, including in combina 
tion, transformer means, a ?rst parallel resonant circuit 
resonant at said particular frequency coupled to the tran 
sistor output stage and including said transformer means, 
a second parallel resonant circuit resonant at said par 
ticular frequency coupled to the antenna and including 
said transformer means, said transformer means acting 
to couple inductively said ?rst and second resonant cir 
cuits, a third parallel resonant circuit ‘resonant at the 
particular frequency and including said transformer 
means, resistance means coupled in parallel with said third 
parallel resonant circuit, said resistance means having an 
impedance very much greater than the predetermined 
impedance of the transistor output stage, and capacitance 
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means coupling said ?rst parallel resonant circuit to said 
third parallel resonant circuit. 

2. The load isolation network of claim 1 wherein, said 
transformer means includes a ?rst winding forming a 
portion of said ?rst parallel resonant circuit, a second 
winding forming a portion of said second parallel reso 
nant circuit, and a third winding forming a portion of 
said third parallel resonant circuit. 

3. The load isolation network of claim 2 wherein, said 
?rst parallel resonant circuit includes a ?rst capacitor 
connected in parallel with said ?rst winding and coupled 
to the output transistor stage, said second parallel reso 
nant circuit includes a second capacitor connected in 
parallel with said second winding and coupled to said 
antenna, and said third parallel circuit includes a third 
capacitor and a resistor each connected in parallel with 
said third winding, circuit means connecting said third 
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winding, said third capacitor and said ‘resistor to said sec 
ond winding and said second capacitor, and a fourth ca 
pacitor connecting said third winding, said third capaci 
tor and said resistor to said ?rst capacitor and said ?rst 
winding. 1 ‘ ' 
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