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This invention relates to ultra high frequency 
coupling devices and particularly to means for 
coupling two tunable ultra high frequency cir 
cuits so that the transfer through the coupling 
is constant over a wide frequency band. 
The problem of transferring ultra high fre 

quency energy through coupling systems is not 
difficult at any specific frequency. If the trans 
fer is made at any frequency within a wide band, 
it is difficult to obtain constant transfer. Induc 
tive and capacitive Couplings which have com 
plementary frequency characteristics have been 
used to obtain automatically the desired fre 
quency response. Various mechanical expedients 
have been employed. For example, an inductive 
coupling may be varied as the frequency is varied 
by connecting mechanically the coupling and 
frequency controlling elements. Such mechanical 
coupling has not been obtained without designs 
which are involved and expensive. 

It is an object of the present invention to pro 
Wide simple, inexpensive means for transferring 
ultra, high frequency energy at a substantially 
constant level over a wide range of frequencies. 
Another object is to provide means for tuning a 
pair of resonant coupled circuits, to effect a con 
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stant energy transfer between them. Another 
object is to provide means for tuning a pair of 
resonant coupled circuits So that the energy trans 
ferred between follows a predetermined frequency 
characteristic. 
The invention will be described by referring to 

the accompanying drawing in which Figure 1 is 
a Schematic circuit diagram of one embodiment, 
of the invention; Figure 2 is an elevation view, 
partly in Section of one mechanical embodiment 

- of the invention; and Figure 3 is a schematic 
diagram of a modification of the invention. Simi 
lar numerals indicate similar elements in the drawing. 

Referring to Fig. 1, terminals , 3, 5 represent 
the input circuit to a pair of tubes 7, 9 which are 
Connected in push-pull. The anodes of these 
tubes are connected respectively to conductors 

, 3 which are arranged parallel to each other 
to form a tunable transmission line. The lower 
end of the line is connected to an adjustable short 
ing bar 5; the upper end of the line terminates 
in an adjustable capacitor 7. The line includ 
ing elements if, f3, 5, 7 forms the output cir 
cuit for the push-pull tubes. 
The transmission line 1, 3 is mutually coupled 

to a second tunable line 9. The second line, 
like the first, consists of parallel conductors 2, 
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The second line is connected to the inputs of 
a second pair of push-pull tubes 29, 3. The 
output of these tubes 29, 3 may be connected to 
a load circuit or to another push-pull stage. The 
adjustable elements of the two transmission lines 
may be linked mechanically so that a uni-con 
trol 33 may be used to tune the lines through 
their frequency range. 

If the length l of the transmission lines is 
varied, so that it is always a constant fraction 
of the wave length at the operating frequency, 
then the capacity terminating the line should 
preferably increase linearly with the operating 
Wave length to store a constant amount of energy 
in the magnetic field at the different operating 
frequencies. If a constant amount of energy is 
thus stored, the magnetic coupling will establish 
a constant voltage in the secondary circuit. If 
C=capacity, N=wave length, lstransmission line 
length, and K1 and K2 are constants, then 

C= K1A and -K2 

The constants are determined by the spacing of 
the transmission line conductors and by the surge 
impedance of the lines. . 
One Suitable practical embodiment of the in 

vention is shown in Fig. 2. The transmission line 
conductors , 3 are mounted on a base 35 which 
includes a bearing 37 for the threaded shaft or 
tuning member 39. The shorting bar 5 is 
threaded. The shaft engages the shorting bar SO , 
that the bar advances or recedes with the Shaft 
to vary the effective length of the line. The 
upper ends of the conductors include a pair of 
members 4 , 43 whose surfaces form the fixed 
rectangular plates of the capacitor f. The mem 
bers 4, 43 are further supported by an insulated 
bridge 45 which includes a bearing. 47 for the 
upper end of the shaft 39. The upper end of the 
shaft is threaded differently from the lower end. 
The upper thread 49 engages a thread in a por 
tion of a grounded conductor plate 48 which 
spaced from the fixed members and adjustable 
with respect thereto to vary the capacity between 
them. The movable plate, as it moves along the 
threaded member 49, increases and decreases the 
capacity between the several capacitor members. 
It should be understood that each capacitor may . 
include a plurality of fixed and movable plates. 
The pitches of the upper and lower threads are 
made to correspond respectively to the constants 
K1 and K2. The Second tunable circuit is pref 

23, a short bar 25 and an adjustable capacitor 27. 55 erably constructed similar to the first so that their 
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tuning shafts may be connected together through 
an idler gear 5. 
Thus the invention has been described as an 

ultra high frequency coupling device in which the 
tunable elements are mutually coupled. The 
tuning is accomplished by varying simultaneously 
the length of an open transmission line and a 
capacitor at its termination. The rates of varia 
tion are predetermined so that a constant amount 
of energy is stored in the magnetic field through 
out the tunable range and hence a constant volt 
age is induced in the secondary circuit, which is 
similarly tuned. In some arrangements auxiliary 
coupling may be provided to increase the energy 
transfer, particularly in the high frequency re 
gion of the device. The arrangement for the 
auxiliary coupling loop. 53 is shown in Fig. 3. The 
auxiliary loop is preferably placed close to the 
circuit elements to which it is coupled. Thus 
placed, the auxiliary loop slightly increases the 
coupling at low frequencies but greatly increases 
the coupling at the higher frequencies. 
II claim as my invention: 
1. An ultra high frequency device including a 

tunable transmission line, adjustable means 
shorting one end of said line, a variable capacitor. 
terminating the other end of said line, and means 
for coupling mechanically said shorting means 
and said capacitor so that the rates of variation 
of said shorting means and said capacitor corree 
Spond to predetermined ConstantS. 

2. An ultra high frequency device including a 
tunable transmission line, adjustable means 
shorting one end of said line, a variable capacitor 
terminating the other end of said line, and a single 
adjustable tuning means for coupling mechani 
cally said shorting means and said capacitor so 
that the rates of variation of Said shorting means 
and said capacitor correspond to predetermined 
constants. 

3. An ultra high frequency device including a 
tunable transmission line, an adjustable short 
ing bar for varying the length of said line, a tun 
ing member having a predetermined rate of 
change for varying the position of said bar, a 
capacitor Connected to the open end of said line, 
and means Connecting said capacitor, a portion of 
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means including said adjustable element engag 
ing the other of said threads so that said bar and 
said adjustable element move at different rates. 

6. An ultra high frequency device including a 
pair of tunable transmission lines, a pair of ad 
justable shorting bars engaging said lines respec 
tively, a pair of capacitors connected respectively 
to the open ends of said, lines, means mutually 
coupling said lines, and adjustable tuning means 
common to said shorting bars and said capacitors, 
for varying simultaneously said shorting bar po 
sitions according to one predetermined rate and 
said capacitors at another rate so that the cou 
pling of Said lines is constant over the tunable 
range. - | ". 

7. An ultra high frequency device including a 
pair of tunable transmission lines, a pair of ad 
justable shorting bars engaging said lines respec 
tively, a pair of variable capacitors connected re 
Spectively to the open ends of said lines, means 
mutually coupling said lines, and adjustable tun 
ing means common to said shorting bars and said 
capacitors for varying simultaneously said short 
ing bar positions according to 

i=K2 
where l=length of line, Aswave length and K2=a 
constant and for varying said capacitors accord 
ing to C=Kla where C=capacity, Kl=a constant 
and A-Wave length so that said mutual coupling 
is constant over said tunable range. 

8. An ultra high frequency device including a 
pair of tunable transmission lines, a pair of ad 
justable shorting bars engaging said lines respec 
tively, a pair of variable capacitors connected 
respectively to the open ends of said lines, means 
mutually coupling said lines, and a pair of adjust 
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said tuning member having a rate of change dif 
ferent from said predetermined rate so that said 
capacitor and said line length vary according to 
different constants. 
4. An ultra high frequency device including in 

combination a transmission line, an adjustable 
shorting bar connected to said line, an adjust 
able capacitor connected to the open end of said 
line, a tuning member having sections with 
threa?is of two different pitches, means connect 
ing said shorting bar to one of said threaded sec 
tions and means connecting said capacitor to the 
other of Said sections so that said tuning member 
varies said length and said capacitor at different 
rates. 

5. An ultra high frequency device including a 
transmission line having parallel conductors, an 
adjustable shorting bar connected to said con 
ductors, a pair of capacitor members connected 
respectively to the open ends of said conductors 
an adjustable element movable with respect to 
said capacitor members to vary their capacity, 
8, tuning member having a coarse thread section 
and a fine thread section, means including said 
shorting bar engaging one of said threads and 
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able tuning means respectively common to said 
shorting bars and said capacitors for varying si 
multaneously said shorting bar positions accord 
ing to. 

= K2 

where lis-length of line, Macwave length and K2=a 
constant and for varying said capacitors accord 
ing to C=KIM where C=capacity, K1=a con 
stant and N=Wave length so that said mutual 
coupling is constant over said tunable range. 

9. An ultra high frequency device including a 
pair of tunable transmission lines, a pair of ad 
justable shorting bars engaging said lines respec 
tively, a pair of variable capacitors connected re- - - 
Spectively to the open ends of said lines, means 
mutually coupling said lines, a pair of adjustable 
tuning means respectively common to said short 
ing bars and said capacitors for varying simul 
taneously said shorting bar positions according to 

-- 
= K2 - 

where l=length of line, A=wave length and K2=a. 
constant and for varying said capacitors accord 
ing to C=kia where C=capacity, Kisa constant 
and N=Wave length so that said mutual coupling 
is constant over said tunable range, and means 
common to Said pair of adjustable tuning means 
for tuning simultaneously said transmission lines. 

10. A device of the character of claim 6 includ 
ing auxiliary means for coupling said pairs of 
lines. 

SAMUET, GUBIN. 


