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in series with the impedance presented by the 
high impedance, quarter-wave line. 58, 59, 6 and 
in series with the variable impedance presented 
by the motor bearings. The line 23 is effectively 
coupled to the line for transmission of high 
frequency wave energy. The line 0 in a direc 
tion upward from the coupling may have in 
pedance transformers or adjustable members or 
both in accordance with the disclosure of appli 
cation Serial No. 498,622 (now Patent No. 
2,542,844) supra, or any suitable equivalents or 
modifications thereof as may be necessary or "c0n 
venient. Essential details of a practical embodi 
ment of the theoretical form of Structure indi 
cated in Fig. 3 is diagrammed partly in section 
and partly in plan view in Fig. 4. 
In incorporating the arrangement into an 

actual structure as per Fig. 4 it was found that 
sufficient Space for the quarter-wave line. 58, 59, 
6 did not exist. Accordingly, use was made of 
a polystyrene cylinder 69 by virtue of which the 
sleeve, 58' could be shorter in the ratio 

-V2.55. 
with approximately similar results as would oc 
cur if air were used in the cylinder 60 and the 
Sleeve 58 were about 

V2.55 

longer. 
In the actual structure of Fig. 4 it is noted that 

conductor 24 is rigidly supported upon sleeve 
68 which gives it a point of Support not present 
in prior constructions; conductor 24 is thus addi 
tionally restrained against wobble or vibration 
which would tend to introduce amplitude or fre 
quency variations, or both, into the transmitted 
and/or received energy. 
The tuning stub 28, which is in the form of a 

coaxial line comprising inner and Outer conduc 
tors 30 and 29, shorted at their far end by an 
end piece (not shown), is in accordance with 
prior practice. The rotating conductor 6. extends 
upward to a half-dipole radiator and paraboloid 
or their equivalents, the half-dipole being carried 
by the conductor 6. A sleeve 43 cooperating with 
an enlargement 43' upon conductor f, these con 
stituting a quarter-wave line which functions 
as in an impedance transformer for transform 
ing the impedance Of the line above 43, 43’ to 
match the impedance of the coupling with the 
line 23. The outer surface of sleeve 68 in coop 
eration with the adjacent Surface of conductor 
ff and annular piece 69 comprise a quarter 
section line With the end shorted; the inner-sur 
face of sleeve 68 with the adjacent section of 
conductor 6 forms a quarter-wave coupling 
Section which, is a quarter-Wave long, hence the 
impedance between these surfaces approaches 
Zero Or approximates a large capacity. The inner 
Surface of sleeve 70 cooperating with the surface 
of conductor 6 and annular member 7 forms a 
quarter-wave line which is effectively in series 
with the line formed by coupling elements 68 
as regards transmission toward the bearing 8. 
Any Wave energy passing this quarter-wave line 
toward the bearing 8 is attenuated by the short 
circuited quarter-wave line consisting of annular 
ring 68 of polystyrene located in an annular 
groove between the two surfaces of sleeve. 58, the 
opposed enlargement of conductor 6 and the 
conductive end piece 60'. Bearing 8 supports 
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4 
for rotation by motor T. The shaft of motor 
is keyed to the element. '59' and the conductor 
6 by a conventional slot and key arrangement 
which causes them to rotate together. Conse 
quently, the movable contacting surfaces of the 
bearing are effectively insulated from the wave 
energy transmitted through the coupling. 

It has been found desirable to transmit a fairly 
board band of frequencies from line 23 to line if 
and vice versa. With but Small attenuation. Thus 
in a structure designed for a mid-band of 10 
centimeter Waves the attenuation of Waves differ 
ing from 10 centimeters by a slight amount has 
been considerable in prior structures but it has 
been found that the construction described has 
the beneficial result, desirable for the intended 
uses, of transmitting Waves effectively. in a range 
of 9.67 centimeterS. to 10.30 centimeters Or a total 
band having a band width of not, less than 6 per 
cent of the median frequency. 
In Stemmary, therefore, the exemplary struc 

ture described has the advantages of better bear 
ing protection. With consequent longer bearing 
life, greater freedom from need of maintenance, 
and greater freedom from disturbances due to 
sparking in the bearing; a more rigid support 
for the central conductors 24 and 30 with greater 
freedom from irregularities of operation due to 
Wobbling; and most important of all a wider 
effective transmission band. 
What is claimed is: ? , 
1. Means. for coupling a first coaxial line with 

a Second coaxial line having a freely rotatable 
central conductor comprising a skirt on the ro 
tatable: eentral conductor, and a sleeve rigidly 
connected to the central conductor of the first 
coaxial line and the outer conductor of the Sec 
ond coaxial line, said skirt having a surface coop 
erating with a surface of the rotatable conductor 
to form a wave trap, said skirt having a surface 
cooperating with the sleeve to form a capacity 
coupling for energy transfer, and said sleeve co 
Operating with a Surface of the Outer conductor 
of the first coaxial line to form a wave trap of 
high impedance. 

2. A transducer for electrically intercoupling 
With another line a coaxial line having a cen 
tral conductor and an outer conductor, said lines 
being located at an angle to one another, the 
inner conductor of a first of said lines being 
freely rotatable with respect to its outer con 
ductor, Said transducer comprising a cylindrical 
member mounted upon the rotatable central con 
ductor, said cylindrical member having one-sur 
face functioning with a surface upon said inner 
conductor as a quarter wavelength wave trap and 
a Second Surface functioning as an element of a 
quarter wavelength coupling line, a third surface. 
which is fixed with respect to said outer conduc 
tor of said first line, which latter surface func 
tions as a capacity coupling element in coopera 
tion. With Said. Second surface to constitute, said 
quarter Wavelength coupling line, and said second 
line being coupled to the first by means includ 
ing Said coupling element. 

3. In a coupling for transducing energy from 
One coaxial line to another coaxial line, a hollow 
cylindrical sleeve fixedly connected at one end 
to the inner conductor of one of said coaxial 
lines and rigidly affixed at the other end to the 
outer conductor of said other coaxial line by a 
conductive end piece closing said sleeve and said 
outer conductors, the sleeve having two cylindri 
cai Surfaces, one of which faces the outer conduc 

conductor G. and all elements mounted thereupon to torof said other coaxial line, and another of which 



5 
faces the inner conductor of said other coaxial 
line, said first-named surface of said sleeve and 
the Said outer conductor of said other coaxial 
line together with said end piece constituting a 
termination of high impedance to prevent a short 
circuit for wave energy transmitted toward Said 
coupling over said first-named coaxial line. 

4. A coaxial line having a central conductor 
rotatable with respect to its outer conductor, a 
coaxial line located at an angle thereto and coul 
pled thereto for intertransmission of energy by 
coupling means comprising a cylindrical body 
mounted on the rotatable conductor, said cylindri 
cal body having a surface cooperating electrically 
transducively With an adjacent cylindrical sur 
face of a member mounted upon and rigid With 
respect to the outer conductors of both coaxial 
lines to effect the desired coupling. 

5. A coaxial line having an inner conductor 
freely rotatable With respect to an outer con 
ductor thereof, a cylindrical member mounted 
On Said inner coinductor having one cylindrical 
surface functioning together With the surface of 
a portion of said inner conductor and an end 
piece joining them as essential elements of a 
quarter-wavelength wave trap and another cy 
lindrical surface functioning as a coupling ele 
ment, and a cylindrical Surface of an element 
fixed with respect to said outer conductor mount 
ed adjacent to and cooperating with Said Second 
named surface as a capacity coupling element for 
transduction of wave energy to or from Said co 
axial line. 

6. A joint for connecting a first coaxial line, 
having a central conductor freely axially ro- : 
tatable, to a second coaxial conductor line at an 
angle thereto, comprising a coupling surface 
rigidly attached to a member of Said Second co 
axial line, a bearing upon which the rotatable 
conductor rotates, a wave trap for reducing Wave 
energy flow to the bearing, a coupling skirt 
mounted on said freely rotatable conductor, said 
skirt having an outer surface cooperating elec 
trostatically with said coupling surface for COll 
pling said first coaxial line to said Second line, 
and an inner surface on said coupling skirt co 
operating with a surface of Said rotatable central 
conductor to comprise a high impedance means 
to reduce the wave energy traveling to Said Wave 
trap. 

7. The combination including a transducer for 
electrically coupling together a first and a Sec 
ond coaxial line each of which has a central and 
an outer conductor, the axes of said lines being 
at an angle to each other, the central conductor 
of the first line being rotatable about its longi 
tudinal axis, said transducer including as essen 
tial elements an electrically conductive sleeve 
rigidly attached and electrically connected to the 
inner conductor of the first line, a second elec 
trically conductive sleeve in non-contacting con 
centric relation to said first sleeve and a rigid 
connection of said second sleeve to the central 
conductor of the second line. 

8. A transducer for electrically coupling tWO 
coaxial lines, each comprising a central conduc 
tor and an outer conductor, Said lines having 
their axes at an angle to one another, the cen 
tral conductor of the first line being rotatable 
about its long axis, a cylindrical body fixed upon 
the inner conductor of the first coaxial line, said 
transducer comprising a sleeve fixedly mounted 
upon the central conductor of the Second co 
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6 
axial line and fixedly mounted with respect t? 
the outer conductor of the first coaxial line, said 
Sleeve providing a Surface mounted adjacent to 
and cooperating electrostatically with the Surface 
of Said cylindrical body to electrically couple said 
lines. 

9. In a coupling arrangement for electrically 
intercoupling two coaxial lines having their axes 
arranged at an angle to one another, each of Said 
Coaxial lines including an outer conductor and a 
central conductor, the Central conductor of One 
line bearing a solid body having a coupling Sur 
face, a cylindrical sleeve mounted upon the other 
Said coaxial line, Said sleeve having a Surface 
coaxial With and adjacent to said coupling Sur 
face Whereby to cooperate thereWith to inter 
transfer energy from either line to the other, 
and Said Solid body having a Second Surface 
cooperating with a portion of the surface of the 
inner conductor of the Said one line to function 
as essential elements of a Wave trap. 

10. In a joint for intercoupling two coaxial 
lines whose axes lie at right angles to one an 
other and One of which includes means for freely 
rotating its central conductor with respect to its 
outer conductor and maintaining it longitudinally 
fixed with respect thereto, a bearing upon which 
Said rotation occurs, tWo Wave traps in Series 
between the point of geometrical intersection of 
Said conductors and Said bearing for excluding 
wave energy from Said bearing, one of Said Wave 
traps comprising elements rotatable along with 
Said rotatable inner conductor and the other con 
sisting of elements fixed with respect to the outer 
conductor Within which the inner conductor ro 
tates. 

11. In an arrangement for intercoupling one 
coaxial line with another coaxial line arranged at 
an angle thereto, a central conductor in One co 
axial line, said central conductor having mounted 
thereon a cylindrical sleeve, an end piece where 
by said sleeve and conductor define a closed end 
chamber, said inner surface of said sleeve co 
operating with the end piece and the central 
conductor, upon which it is mounted, as a Wave 
trap, a second cylindrical sleeve having an end 
conductively connected to the central conductor 
of the other coaxial line mounted upon and Sup 
ported by the outer conductor of the line having 
the first-mentioned sleeve, a second end piece, 
the surface of Said second sleeve cooperating with 
the second end piece and the inner Surface of 
its adjacent outer conductor as a Wave trap, and 
the adjacent surfaces of said sleeves Constituting 
an energy transducer for transferring energy 
from one said line to the other. 
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