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5 Claims. (C. 178-44) 
The present invention relates to high fre 

quency transmission systems such for example 
as may be used as connections between aerials 
and transmission lines. 

In radio frequency transmitters, an oscillation 
generator or other source of high frequency os 
cillations is commonly connected to a radiating 
aerial through a transmission line. In order to 
avoid reflection at the point of connection of 
the transmission line to the aerial it is necessary 
that the characteristic impedance of the aerial 
should be matched to that of the transmission 
line. Since in general it is inconvenient to make 
the characteristic impedances of the antenna, 
and transmission line equal, it is usual to intro 
duce Some form of transformer or equivalent 
matching device. In certain known Systems the 
matching device has been in the form of a, quar 
ter WaVelength of additional transmission line of 
characteristic: impedance different from that of 
the main line, this additional transmission line 
being inserted between the aerial and the main 
transmission line. By Suitably selecting the value 
of the characteristic impedance of the additional 
transmission line any desired effective trans 
former ratio can be obtained. In certain types 
of construction however the physical constants 
required to give the necessary characteristic im 
pedance Work out to very inconvenient values. 

It is an object of the present invention to - 
provide a Simple transforming means for the 
connection of an antenna, to a transmission line 
which does not involve an inconvenient value 
of impedance for the transforming Unit. 

ACCOrding. to the present in Vention there are 
provided means for coupling two elements of 
different characteristic impedances and for pro 
viding impedance matching, said means includ 
ing two transformer elements comprising lengths 
of transmiSSion i line of different characteristic 
impedances having together a physical length 
equal to or less than one half wavelength of the 
Oscillations to be tranSmitted from One element 
to the Other. X 
The present invention also provides means for 

COULpling an aerial, adapted to Operate On rela 
tively short wavelengths, for example below 100 
meters, With a transmitter or receiver by way 
of a transmission line, Wherein, in Order to ob 
tain impedance matching between the aerial and 
the tranSmiSSiOn line there are provided tWO 
transformerS, One providing an eXcesSive Step-Up 
and the other, in effect, reducing the step-up 
ratio of the first. 
The invention Will be described by Way Of eX 

ample With reference to the accompanying dia 
grammatic diraWing Wherein 

FigS. 1, 2 and 3 represent impedance match 
ing transformers according to the present in 
Vention. 

In the drawing the distance between XX and 
YY represents one quarter of the Wavelength 
at Which the transformers are intended to op 
erate. 

In Order to match an aerial of impedance ZA 
to a transmiSSion line of characteristic imped 
ance Zc a transformer With a ratio of 

Z 
WZ 

is required. It is known that the addition of an 
eXtra Section of tranSmiSSiOn line, of length 
equal to a quarter of a Wavelength, and charac 
teristic impedance Zo given by this equation 

Zo=v/ZA Za -------------- (1) 
Will give the desired transformer effect. 
A transmission line of known type comprises 

a cylindrical conductor situated coaxially within 
a hollow cylindrical conductor. The transformer 
is then most conveniently formed by a section 
of the hollow conductor adjacent the aerial which 
is a quarter WaVelength long and has within it 
a quarter Wa:Velength Of Central conductor of 
diameter different from that Of the central con 
ductor of the transmisSiOnline. 

In many practical cases it Will be found that 
the diameter of the internal conductor Which 
is necessary for a, desired transformation ratio 
is so Small that it is impracticable. 
According to the present invention, however, 

tWo quarter Wave sections of characteristic im 
pedances Zo and Zo’ reSpectively may be con 
nected in Series betWeen the aerial and the trans 
mission line and the desired transformer effect 
Will be Obtained When 

Zo /Za 
Zo7 ! ze -------------- (2) 

Any COnWenient pair of values of Zo and Zoo” can 
be chosen provided that they satisfy this equa 
tion. In practice it is usually convenient to use 
a Wire of the Smallest suitable diameter as cen 
tral conductor in the Section adjacent the aerial. 
This StepS down the impedance of the aerial 
to a Walte leSS than that Of the tranSmiSSion line. 
The diameter of the Central conductor required 
in the other Section of the transformer to give 
the necessary Step Up ratio may then be calcu 
lated. 
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ance different from the impedance of said load, 
and a transformer comprising first and second 
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sections of transmission line being of different 
Characteristic impedances and each haWing diS 
tributed inductance and capacity, Said sections 
arranged Serially in the Order named between 
Said load and said feeder, and the impedance 
looking into said first Section towards said feeder 
being Substantially equal to the impedance of Said 
load, whereas the impedance looking into Said 
Second Section towards Said load is SUbStantially 
equal to the characteristic impedance of Said 
feeder. 

2. A high frequency transmission - system for 
working at a relatively short Wavelength, com 
prising a load, a feeder line of length greater than 
said wavelength and having a characteristic im 
pedance different from the impedance of Said 
load, and first and Second transformer elementS 
arranged Serially in the Order named between 
Said load and Said feeder, Said elements each 
comprising a, Section of transmission line of 
length substantially equal to one quarter of Said 
Wavelength and having distributed inductance 
and capacity, the characteristic impedance of Said 
elements being different from one another, the 
impedance to which said first element transforms 
the impedance Of Said load being leSS, than the 
characteristic impedance of Said feeder, and the 
Overall transformatiOn ratio Of Said elementS be 
ing such that Substantial impedance matching 
existS betWeen. Said load and Said feeder. 

3. A high frequency transmission System for 
working at a relatively short wavelength, com 
prising a load, a feeder line of length greater than 
Said waVelength and having a characteristic im 
pedance different from the impedance of Said 
load, and a transformer comprising first and sec 

3 
ond sections of transmission line being of different 
characteristic impedances and each haWing dis 
tributed inductance and capacity, said sectionS 
arranged Serially in the Order named between 
Said load and Said feeder and hawing together a 
total length less than half said Wavelength, the 
impedance looking into said first section towards 
said feeder being substantially equal to the im 
pedance of Said load, and the impedance looking 
into Said Second Section towards Said load be 
ing SubStantially equal to the characteristic im 
pedance of said feeder. 

4. A high frequency transmission system for 
WOrking at a relatiVely Short WaVelength, com 
prising a load, a feeder line of length greater than 
Said Wavelength and ha.Ving a characteristic im 
pedance different from the impedance Of Said 
load, and a transformer comprising first and sec 
ond sections of transmission line being of dif 
ferent characteristic impedances and each hav 
ing distributed inductance and capacity, Said sec 
tions arranged Serially in the Order i named be 
tween said load and said feeder and the char 
acteristic impedance of One of Said Sections being 
greater than the Square root of the product of 
the impedances of said load and Said feeder, the 
Sections having together a total length less than 
one quarter of Said waVelength, the impedance 
looking into Said first SectiOm toWards Said feeder 
being Substantially equal to the impedance of Said 
load, and the impedance looking into Said Second 
section towards said load being substantially equal 
to the characteristic impedance of said feeder. 

5. In a transmission System according to claim 
1, said sections comprising lengths of concentric 
feeder. 

ERIC LAWRENCE CASLING WHITE. 
EDWARD CECIL CORK. 
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