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The present invention relates to transmission lines. 
More particularly, the present invention relates to the use 
of transmission lines such as are used in association with 
high frequency electronic devices. 

In modern shortwave techniques, transmission lines in 
a form familiarly known as wave guides are widely used. 
Because of the construction these wave guides occupy a 
large volume of space, are heavy and are expensive to 
manufacture. 

Theoretically, a transmission line composed of inner 
conductors of ?nite width and spaced between outer con 
ductors that are parallel and of in?nite width would permit 
no radiation of high frequency energy from the line. By 
selecting the width of the outer conductors to be su?icient~ 
1y greater than that of the inner conductors, a transmission 
line of relatively low loss due to radiationis obtained. 
Asan alternative to wave guides, these con?gurations 

may be more readily employed with printed and etched 
circuit techniques. A propensity of these alternative con— 
?gurations toward the propagation of high frequency en 
ergy in undesirable modes has been the source of much 
difficulty. 

It is therefore an object of the present invention to pro 
vide an improved transmission line that excludes un 
desirable propagation modes of high frequency energy; 
and 
A further object of the invention is to provide an im 

proved transmission line of the character described in 
which the relative movement of its parts has substan 
tially no effect on the electrical characteristics of the line. 

Other and further objects of the invention will be ap 
parent from the following description of a typical embodi 
ment thereof, taken in connection with the accompanying 
drawings. ' 

In accordance with the invention there is provided a 
composite, high-frequency, electric transmission line. The 
line includes a pair of thin, elongated, parallel, planar, 
etched-circuit-type, outer conductors providing electrical 
ground planes. A thin, elongated planar, etched-circuit 
type inner conductor is disposed in parallel with and be 
tween the outer conductors. The inner conductor is of 
lesser width than the outer conductors. A solid dielectric, 
planar insulating panel wider than the inner conductor is 
disposed between the inner conductor and one of the outer 
conductors for securing the inner conductor in insulated 
spaced relation with respect to the outer conductor. An 
other solid dielectric planar insulating panel is secured 
to the other of the outer conductors and is disposed be 
tween the inner and the otherouter conductor. A pair of 
thin, elongated, planar, etched-circuit-type, capacitive, 
strip conductors are af?xed to a ‘surface of the ?rst in 
sulated panel adjacent opposite sides of the inner con 
doctor. The capacitive strip conductors are spaced trans 
versely less than a half wave length apart at the highest 
operating frequency. A second pair of thin, elongated, 
etched-circuit-type capacitive stripconductors are af?xed 
to the second insulating panel. They are so disposed as 
to register with the ?rst pair of strip conductors. The 
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thickness of the strip conductors is so chosen relative to 
the inner conductor as to provide a space between adjacent 
ones of the strip conductors in register. Conductive rods 
extend from the outer conductors through the insulating 
panel through the adjacent strip conductors corresponding 
with each outer conductor to effect an electrical coupling 
between the outer conductors. This enables relative 
movement therebetween without substantially varying the 
electrical characteristics of the transmission line. 

In the accompanying drawings: 
Fig. 1 is a three-dimensional view of a three-plate trans 

mission line embodying this invention; 
Fig. 2 is a cross-sectional view of a four-plate transmis~ 

sion line. embodying the present invention; 
Fig. 3 is a cross-sectional view of a four-plate transmis 

sion line illustrating another embodiment of the invention; 
Fig. 4 is a schematic diagram of a source of energy con 

nected to the transmission line of Fig. l; and 
Fig. 5 is a schematic diagram of a source of energy con 

nected to the transmission line of Fig. 2. 
Referring now in more detail to the drawings, an outer. 

conductor 1 is attached to the upper surface of a dielectric 
2 with a suitable cement. An inner conductor 3 is at 
tached to the under surface of the dielectric 2. An outer 
conductor 5 is attached to the under surface of a dielec 
tric 4. Pins 7 pierce outer conductor 1, dielectric 2 and 
contact strip 6. Pins 7 pierce outer conductor 5 and di 
electric 4. Outer couductors land 5 are capacitively cou 
pled through. contact strip 6 and pins 7 because of their 
proximity. The pins 7 are positioned in pairs in the direc 
tion of the length of the line at intervals 8 less than a 
quarter-wave long at the operating frequency and at trans 
verse intervals 10 less than a half-wave long at the operat 
ing frequency. This arrangement permits limited relative 
transverse movement between the line sections as shown, 
without substantially varying the electrical characteristics 
of the line. 

_ In Fig. 2 there is shown an embodiment of this inven 
tion wherein a four-plate line is provided. The inner 
conductors 13 are connected to the same voltage source. 
Since the ?elds between each inner conductor and its as 
sociated outer conductor are maintained relatively con 
stant, limited transverse motion between the inner con 
ductors in the direction as indicated at 9 is permissible 
without substantially varying the electrical characteristics 
of the line. As shown in Fig. 3, inner conductor 15 may 

to permit limited transverse 
motion between them in the direction as indicated at 17. 

In Fig. 4 a source 16 of high frequency energy is 
shown connected to the three-plate transmission line of 
Fig. 1, viewed in longitudinal cross—section. The inner 
conductor 3 is connected to one electrical side; the outer 
conductors 1 and 5 are connected together to the ground ' 
side of source 16. 

In Fig. 5 the source 16 is shown connected to the four 
plate transmission line of Fig. 2, viewed in longitudinal 
cross-section. The inner conductors 13 are connected to 
gether to one side of the source; the outer conductors are 
connected together to the ground side 15, as shown. 

Since the physical parameters of the transmission line 
as described above may be varied without substantially 
reducing the ef?ciency of the line, the economy of manu 

devices is 
greatly enhanced. ' 

While there has been hereinbefore described what is at 
present considered a preferred embodiment of the inven 
tion, it will be apparent that many and various changes 
and modi?cations may be made with respect to the em 
bodiment illustrated without departing from the spirit of 
the invention. It will be understood, therefore, that all 
‘those changes and modi?cations as fall fairly within the‘ 
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scope of the present invention, as de?ned in the appended 
claims, are to be considered as a part of the present in 
vention. 
What is claimed is: _ V 

l. A composite, high-frequency, electric, transmission 
line, comprising: a pair of thin, elongated, parallel, 
planar, etched-circuit-type, outer conductors providing 
electrical ground planes; a thin, elongated, planar, 
etched-circuit-type, inner conductor disposed in parallel 
with and between said outer conductors, said inner con 
ductor being of lesser width than said outer conductors; a 
?rst solid, dielectric, planar, insulating panel wider than 
said inner conductor and disposed between said inner 
conductor and one of said outer conductors for securing 
said inner conductor in insulated, spaced relation with re 
spect to said outer conductor; a second solid, dielectric, 
planar, insulating panel secured to the other of said outer 
conductors and disposed between said inner and said 
other outer conductor; a pair of thin, elongated, planar, 
etched-circuit-type, capacitive, strip conductors a?ixed to 
a surface of said ?rst insulating panel adjacent a side of 
said inner conductor and spaced tranversely less than a 
half wave length apart at the operating frequency; a sec 
ond pair of thin, elongated, etched-circuit-type, capacitive 
strip conductors af?xed to said second insulating panel 
and so disposed as to register with the ?rst said pair of 
strip conductors, the thickness of said strip conductors 
being so chosen relative to said‘inner conductor as to 
provide a space between adjacent ones of said strip con 
ductors in register; and conductive rods extending from 
Said outer conductors through said insulating panel to 
said adjacent strip conductors corresponding with each, 
outer conductor to eifect an electrical coupling between 
said outer conductors and to enable relative movement 
therebetween without substantially varying the electrical 
characteristics of said transmission line. 

2. A composite, high-frequency, electric, transmission‘ 
line, comprising: a pair of thin, elongated, parallel, 
planar, etched-circuit-type, outer conductors providing 
electrical ground planes; a thin, elongated, planar, etched 
circuit-type inner conductor disposed in parallel with and 
between said outer conductors, said inner conductor be 
ing of lesser width than said outer conductors; a ?rst 
solid, dielectric, planar, insulating panel wider than said 
inner conductor and disposed between said inner con 
ductor and one of said outer conductors for securing said 
inner conductor in insulated, spaced relation with respect 
to said outer conductor; a second solid, dielectric, planar, 
insulating panel secured to the other of said outer con 
ductors and disposed between said inner and said other 
outer conductor; a pair of thin elongated, planar, etched 
circuit-type, capacitive, strip conductors af?xed to a sur 
face of said ?rst insulating panel laterally adjacent oppo 
site sides of said inner conductor and spaced transversely 
less than one-half wave length apart at the highest oper 
ating frequency; a second pair of thin, elongated, etched 
circuit-type capacitive strip conductors af?xed to said 
second insulating panel and so disposed as to register 
with the ?rst said pair of strip conductors, thethickness 

, of said strip conductors being so chosen relative to said 
inner conductor as to provide a space between adjacent 
ones of said strip conductors in register; and means for 
supporting and electrically coupling said strip conductors 
to saidlouter conductors to enable relative movement of 
said outer conductors without substantially varying the 
electrical characteristics of said transmission line. 

3. A composite, high-frequency, electric, transmission 
line, comprising: a pair of thin, elongated, parallel, 
planar, etched-circuit-type, outer conductors providing 
electrical ground planes; a pair of solid dielectric, planar, 
insulating panels secured to said outer conductors and 
disposed between said outer conductors; a pair of thin, 
elongated, planar, etched-circuit-type, inner conductors 
disposed in register and in parallel with and between 
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said outer conductors, said inner conductors being of 
lesser width than said outer conductors and bonded to 
the inner surfaces of said solid, insulating panels; pairs 
of thin, elongated, planar, etched-circuit-type, capacitive, 
strip conductors a?ixed to the inner surface of each in 
sulating panel laterally adjacent opposite sides of each 
inner conductor and spaced transversely less than one 
half a wave length apart attthe highest operating fre 
quency, the thickness of said strip conductors being so 
chosen relative to said inner conductors as to provide 
a space between adjacent ones of said strip conductors 
in register; and means for supporting said strip conduc 
tors to effect an electrical coupling between said outer 
conductors and to enable relative movement therebetween 
without substantially varying the electrical characteris 
tics of said transmission line. 

4. A composite, high-frequency, electric transmission 
line, comprising: a pair of thin, elongated, parallel, 
planar, etched-circuit-type, outer conductors providing 
electrical ground planes; a pair of solid, dielectric, planar, 
insulating panels secured to said outer conductors and 
disposed between said outer conductors; a pair of thin, 
elongated, planar, etched-circuit-type, inner conductors 
of differing widths disposed in register and in parallel 
with and between said outer conductors, said inner con 
ductors being of lesser width than said outer conductors 
and bonded to the inner surfaces of said solid insulating 
panels; pairs of thin elongated, planar, etched-circuit 
type, capacitive, strip conductors at?xed to a surface of 
each insulating panel laterally adjacent opposite sides of 
each of said inner conductors and spaced transversely 
less than one-half wave length apart at the highest oper 
ating frequency, the thickness of said strip conductors 
being so chosen relative to said inner conductors as to 
provide a space between adjacent ones of said strip con 
ductors in register; and means for supporting said adja 
cent strip conductors to effect an electrical coupling be 
tween said outer conductors and to enable relative move 
ment therebetween without substantially varying the elec 
trical characteristics of said transmission line. 

5. A composite, high-frequency, electric, transmission 
line, comprising: a pair of thin, elongated, parallel, 
planar, etched-circuit-type, outer conductors providing 
electrical ground planes; a pair of solid, dielectric, planar, 
insulating panels secured to each of said outer conductors 
and disposed between said outer conductors; pairs of thin, 
elongated, planar, etched-circuit-type, inner conductors 
of differing widths disposed in register and in parallel 
with and between. said outer conductors, said inner con 
ductors being of lesser width than said outer conductors 
and bonded to the inner surfaces of said insulating 
panels; pairs of thin, elongated, planar, etched-circuit-type 
capacitive strip conductors a?ixed to the surfaces of each 
of said insulating panels laterally adjacent opposite sides 
of said inner conductors and spaced transversely less than 
one-half wave length apart at the highest operating fre 
quency, said strip conductors being in register and of a 
thickness chosen relative to said inner conductors as to 
provide a space between adjacent ones of said strip con-v 
ductors in register; and conductive rods extending from 
said outer conductors through said'insulating panels to 
said adjacent strip conductors corresponding with each 
outer conductor to effect an electrical coupling between 
said outer conductors and to enable relative movement 
therebetween without substantially varying the electrical 
characteristics of said transmission line. 
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