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[57] ABSTRACT 

An antenna switching relay for selectively switching 
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RADIO FREQUENCY SWITCH EMPLOYING REED 
SWITCHES AND A QUARTER WAVE LINE 

BACKGROUND 
1. Field of Invention 

This invention relates generally to radio frequency 
switches, and more particularly to antenna switches for 
radio transceivers. 
There are many applications wherein it is necessary 

to provide a switch for radio frequency electrical sig 
nals. One such application is in a radio transceiver 
wherein it is desired to selectively switch an antenna to 
either the transmitter or receiver thereof. 

2. Prior art 

Several techniques for providing an antenna switch 
ing function are known. One such system employs a 
double-pole single-throw, or form C, relay to connect 
the antenna to the receiver when the relay is de 
energized, and to connect the antenna to the transmit 
ter when the relay is energized. Another such system 
employs a pair of magnetically operated reed switches, 
one of which is normally closed for connecting the re~ 
ceiver to the antenna, and another which is normally 
open for connecting the antenna to the transmitter. A 
third technique employs diode switches to provide the 
antenna switching function. 
Whereas these techniques provide a way to selec 

tively connect an antenna to either a transmitter or a 

receiver, a‘form C relay is generally costly, does not 
provide good isolation between the transmitter and re 
ceiver, and is easily contaminated by dirt and other for 
eign matter. Reed switches are hermetically sealed to 
minimize the contamination problem, however only 
normally open reed switches are readily available for 
use at high radio frequencies such as the VHF band. 
Therefore, two switches must be used, and one must be 
biased closed by means of a permanent magnet or elec 
tromagnet. Diode switches are limited in power han 
dling capability and tend to generate undesired inter 
modulation products and harmonics. 

SUMMARY 

ltis an object of the present invention to provide an 
improved antenna switching system that provides a 
good RF connection between connected terminals 
while maintaining good isolation between disconnected 
terminals. 

It is a further object of this invention to provide an 
antenna switching system that utilizes readily available 
normally open reed switches and does not require a 
form C relay or a normally closed or magnetically bi 
ased reed switch. 
A still further object of this invention is to provide an 

antenna switching system that minimizes contact con 
tamination and the generation of undesired frequency 
components. 

In accordance with the preferred embodiment of the 
invention, a ?rst normally open reedwswitch is con 
nected between an antenna and a radio transmitter. A 
one quarter wavelength transmission line is connected 
between the antenna and a radio receiver. A second 
normally open reed switch is connected across the re 
ceiver terminals at the junction of the receiver and the 
quarter wave transmission line. An electromagnet is 
employed to simultaneously energize the reed switches 
to a closed position. I 
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In the receive mode, the reed switches are de 

energized and the receiver is connected to the antenna 
through the quarter wave transmission line. Energizing 
the electromagnet causes the transmitter to be con 
nected to the antenna by means of the ?rst reed switch 
and causes the second reed switch to short out the 
input terminals to the receiver. The short circuit at the 
receiver end of the quarter wave transmission line is re 
flected as an open circuit to the antenna end thereof, 
thereby preventing any mismatch from occurring at the 
antenna. 

DESCRIPTION OF THE DRAWING 

In the drawing: _ 

FIG. I is a schematic circuit diagram of the radio fre 
quency switching system according to the invention; 
and 

FIG. 2 is a perspective drawing of a practical embodi 
ment of the antenna switching system according to the 
invention. 

DETAILED DESCRIPTION 

Referring to FIG. 1, there is shown an antenna 10 
connected to one terminal of a normally open reed 
switch 12 and to the center conductor of a one quarter 
wavelength transmission line 14. Although .a quarter 
wave transmission line is shown, any impedance invert 
ing network such as a wave guide, lumped circuit ele 
ment network or transmission line having a length 
equal to an odd integral number of quarter wavelengths 
such as one quarter wavelength, three quarters wave 
length, etc., may be used. A coaxial connector 16 is 
used to make the connection between the antenna 10 
and the switch 12 and line 14, however, a direct con 
nection may be made without the use of the connector 
16. A transmitter 18 is connected to the other terminal 
of the reed switch 12. The other end of the one quarter 
wavelength transmission line 14 is connected to a re 
ceiver 20 through a second coaxial connector 22. The 
shield of the transmission line 14 is connected to 
ground and a second reed switch 24 is connected be‘ 
tween ground and the ungrounded conductor of the 
transmission line 14 through a capacitor 26. An activat 
ing means, in this embodiment, an electromagnet hav 
ing a coil portion 30 and pole pieces 32 and 34 is mag 
netically coupled to the reed switches 12 and 24. The 
coil 30 is energized by applying an electrical current to 
a pair of leads 36 and 38 from a suitable power source 
(not shown) such as, for example, the transmitter 
power supply. 

In operation, when the transceiver is operating in the 
receive mode, the coil 30 is not energized and the reed 
switches 12 and 24, which are hermetically sealed reed 
switches well known in the art, are open. When the 
switches 12 and 24 are open, the receiver 20 is con 
nected to the antenna 10 through the quarter wave 
transmission line 14 to allow ‘the receiver 20 to receive 
signals picked up by the antenna 10. When it is desired 
to transmit a signal from transmitter 18, the coil 30 is 
energized from the power source, thereby causing mag 
netic ?ux to ?ow between the pole pieces 32 and 34 
through the reed switches 12 and 24 to close the reed 
switches 12 and 24. Closing the reed switch 12 com 
pletes the path between the transmitter 18 and the an 
tenna 10, and allows signals from transmitter 18 to be 
applied to the antenna 10 for transmission. Simulta 
neously, the reed switch 24 provides a path between 
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the antenna terminal of the receiver 20 and ground 
through the capacitor 26, which has a value chosen 
such that capacitor 26 resonates with the inductance of 
the reed switch at radio frequencies. The low impe 
dance of the series combination of capacitor 26 and 
reed switch 24 between the receiver antenna terminals 
and ground shunts any signals from transmitter 18, 
which may pass through the transmission line 14, to 
ground, thereby preventing signals from transmitter 18 
from damaging the receiver 20. The termination of the 
transmission line 14 provided by the series combination 
of capacitor 26 and reed switch 24, which is a low im 
pedance and may be chosen to be substantially a short 
circuit, appears as a high impedance at the terminal of 
transmission line 14 that is connected to the antenna 
10. When the impedance provided by the capacitor 26 
and reed switch 24 is substantially a short circuit, the 
impedance that is re?ected to the antenna 10 through 
the quarter wave transmission line 14 is substantially an 
open circuit, thereby preventing the closed reed switch 
24 from substantially affecting the signal ?owing from 
the transmitter 18 to the antenna 10. 

In the switching system of the present invention, both 
of the reed switches 12 and 24 are either open or 
closed, thereby eliminating biasing magnets which are 
required in switching systems of the prior art wherein 
one of the reed switches is open while the other is 
closed. In addition, when the transceiver is in the re 
ceive mode, which is a major portion of the time, the 
electromagnet coil 30 is not energized, thereby saving 
electrical power. The electromagnet coil 30 need be 
energized only during the relatively brief intervals 
when a transmission from transmitter 18 is taking 
place. The receiver 20 is isolated from the transmitter 
18 during transmission by the low impedance to ground 
provided by the capacitor 26 and reed switch 24 when 
the reed switch 24 is closed during transmission. 

Referring to FIG. 2, there is shown in perspective 
view a preferred embodiment of the antenna switching 
system according to the invention. Like numbers are 
used to indicate analogous components in FIGS. 1 and 
2. The components comprising the antenna switching 
system are mounted on a board 40 having copper clad 
ding 52 bonded thereto. The reed switches 12 and 24 
are mounted directly on the board 40, and the electro 
magnet assembly comprising the coil 30 and pole 
pieces 32 and 34 is mounted over the reed switches. 
The reed switches 12 and 24 are positioned on opposite 
sides of the coil 30 to minimize electromagnetic cou 
pling between the switches. The pole pieces 32 and 34 
are steel pole pieces extending from the coil 30 to si 
multaneously couple magnetic ?ux from the coil 30 to 
the reed switches 12 and 24. The magnet coil 30 is en 
ergized by applying electric current to leads 36 and 38 
as in FIG. 1. The reed switch 24 is connected to the 
copper cladding 52 at point 41 to provide the gound 
connection and to the capacitor 26 through the island 
42. The capacitor 26 is coupled to the transmission line 
14 through another island 44. 
The transmission line 14, in this embodiment, is a 

strip line or microstrip type of transmission line com 
prising a ceramic or other dielectric substrate 46, a 
screened or printed conductor 48, which is analogous 
to the center conductor of a coaxial transmission line, 
on oneside of the ceramic substrate, and a copper, 
ground plane 50 on the opposite side of the substrate. 
The copper ground plane 50 of the transmission line 14 
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is connected to the copper cladding 52 of the board 40 
to provide a ground connection to ‘the ground plane 
50. This connection if analogous to the ground connec 
tion made to the shield of the transmission line 14 of 
FIG. 1. The printed conductor 48 has one end con~ 
nected to the capacitor 26 and the other end connected 
to the reed switch 12 and the antenna connector 16 
(not shown in FIG. 2). The island 44 connects the 
transmission line 14 to the center conductor of the re 
ceiver jack 22. The outer conductor of the jack 22 is 
connected to the copper cladding 52 to provide ‘a 
ground. The transmitter 18 (not shown in FIG. 2) is 
connectible to the island 54 for connection to the reed 
switch 12. Operation of the circuit of FIG. 2 is similar 
to the operation of the circuit of FIG. 1, already ex 
plained. - 

The embodiment of the antenna switching system ac 
cording to the invention shown in FIG‘. 2 is included as 
an illustration of a practical embodiment of the system. 
It should be noted that variations of the basic system, 
such as, for example, the use of a coaxial rather than 
a microstrip transmission line for line 14, different 
placement of the reed switches 12 and 24 and a differ 
ent con?guration of pole pieces 32 and 34 may be used ' 
and still fall within the scope of the invention. In addi 
tion, although the switching system according to the in 
vention has been illustrated in a system using unbal 
anced transmission lines (one conductor grounded), 
the techniques are equally applicable to systems utiliz 
ing balanced transmission lines wherein both conduc 
tors are ?oating. 

I claim: ' > 

1. A radio frequency switch for operation at a prede 
termined frequency for selectively coupling one of a 
transmitter and a receiver to a common antenna, in 
cluding in combination: 
a mounting board; ‘ 
?rst and second magnetically actuated reed switches 
mounted on said mounting board, each reed switch 
comprising a normally open magnetic reed contact 
pair, each reed switch having a ?rst conductor ex 
tending'from one of the contacts of said pair and 
a second conductor extending from the other of the 
contacts of the pair; ' ‘ 

a microstrip transmission line mounted on said 
board, said microstrip transmission line having a 
quarter wavelength conductor at said predeter 
mined frequency having ?rst and second ends and 
a common conductor; 

means for connecting the ?rst conductor of said ?rst 
reed switch and the ?rst end of said quarter wave 
length conductor to said antenna; 

means for connecting the second conductor of said 
?rst reed switch to said transmitter; 

means for connecting the second terminal of said 
quarter wavelength conductor to said receiver and 
to the ?rst conductor of said second reed switch; 

means for connecting the second conductor of said 
second reed switch to the common conductor of 
said microstrip transmission line; and 

a magnetic actuator mounted to said mounting 
board, said magnetic actuator having an electro 
magnetic coil positioned between said reed 
switches, said actuator having a pair of magnetic 
pole pieces attached to said electromatic coil and 
extending radially therefrom beyound the radius of 
the electromagnetic coil and overlapping said reed 
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switches for simultaneously closing said reed 
switches when said electromagnetic coil is ener 
gized for allowing radio frequency signals to ?ow 
between said transmitter and said antenna. 

2. A radio frequency switch as recited in claim 1 
wherein the transmission line comprises a dielectric 
substrate having said ?rst conductor bonded thereto. 

3. A radio frequency switch as recited in claim 2 
wherein said means connecting the ?rst conductor of 
said second reed switch to the second terminal of said 
quarter wavelength conductor includes a capacitor. 

4. A radio frequency switch as recited in claim 3 
wherein the capacity of said capacitor is chosen for res 
onance with the inductance associated with said second 
reed switch at the operating frequency of said radio fre 
quency switch. 

5. A switch as recited in claim 1 wherein each pole 
piece has an edge contacting a major surface of said 
mounting board, and wherein each of said edges has a 
pair of notches de?ned therein for receiving said reed 
switches. - 

6. For use with a radio frequency antenna switching 
system employing a quarter wavelength transmission 
line, an electrically actuated switch, comprising: 
a mounting board, 
?rst and second magnetically actuated reed switches 
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6 
mounted on said mounting board in a parallel 
spaced relationship, each reed switch having a 
sealed normally open magnetic reed contact pair; 
and‘ 

an velectromagnetic actuator mounted to said board, 
said actuator having a bobbin having ?rst and sec 
ond opposing ends and a single coil of conductive 
wire wound around the bobbin, said bobbin being 
positioned between said reed switches and parallel 
thereto, said actuator having first and second pla 
nar pole pieces attached to the first and second 
ends of said bobbin, respectively, and extending ra 
dially from said bobbin beyond the radius of said 
coil and partially encircling said reed switches, 
each of said pole pieces having a substantially 
straight edge contacting said mounting board, 
each of said substantially straight edges having ?rst 
and second notches de?ned therein for receiving 
said reed switches, said pole pieces being posi 
tioned substantially perpendicular to said mounting 
board and adaped to conduct magnetic flux from 
said coil to said reed switches for simultaneously 
closing both of said magnetic reed contact pairs 
upon electrical energization of said coil. 

* * 1k * * 


