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‘This invention relates to resonant circuits and
more particularly to a structure providing cou-
pling between a load and a resonant parallel line
circuit.

It is frequently desirable in high-frequency cir-
cuits to utilize a parallel line as the resonant cir-
cuit of an oscillator, and it is often desirable to
couple a low impedance load to the line, ‘This in-
vention provides simple means for placing the
load effectively in series with the resonant line to
provide a transfer of energy to the load, particu-
larly where the load includes a coaxial cable ter-
mination, and simultaneously affords means for
adjustment of the electrical length of the reso-
nant line, ,

Therefore, among the objects of the invention
is to provide a means for coupling a coaxial cable
terminating Joad to & resonant parallel line cir-
cuit; to provide such eoupling while still permit-
ting tuning of the resonant line circuit: and to
provide such a coupling in which the load is ef-
fectively in series with a resonant parallel line of
adjustable length.

Other objects, advantages, and novel features
of the invention will be apparent from the de-
scription herein, wherein reference is made to the
single figure of the accompanying drawing illus-
trating a preferred embodiment of the invention.

Referring now to the drawing, tubular con-
ductors § and 8 act as a tuned parallel line iead-
ing to the anodes of a split-anode magnetron 7
to provide a resonant circuit. In the embodiment
shown, line 5 extends through and beyond a slid-
able pla‘e 8 to form the inner conductor 9 of a
coaxial line [0, and line 6 is electrically connected
to the outer conductor of coaxial line i0, so that
the coaxial line may be considered to be in se-
ries with the parallel resonant line circuit.

Lines 5 and 6 extend through apertures in the
slidable metallic plate 8, and sliding electrieal
contact between the plate 8 and line 6 is pro-
vided by finger elements 15 mounted upon plate
8. Plate 8 is further mechanically and elec-
trically connected to a section of coaxial tubing
16, which extends about the inner conductor ¢ ad-
joining line 5. The section of coaxial tubing 16
telescopes into and is electrically connected to a
stationary outer conductor IT of coaxial line 0.
The coaxial line inner conductor 9 formed by the
extension of line 5 is likewise tubular in struc-
ture. An insulating annular dielectric ring {8
which is fastened to the inner surface of coaxial
tubing 16 serves to space line § within an aper-
ture of plate 8 and to insulate the line 5 and its
extension 9 from the section of coaxia] tubing 16
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which extends through said aperture. Dielectric
ring 18 further furnishes physical support to the
inner conductor 9 to maintain the spaced rela-
tionship necessary in coaxial line 10. A box-like
metallic shield 19, here shown with certain sides
removed to expose the inner structure to view,
may be provided around the magnetron T and
parallel lines 5 and 6 to prevent undesired radia-
tion of energy and also to serve as a mount for
the tube and parallel line structure. Slidable
plate 8 may be further provided with finger ele-
ments 20 to contact the inner surfaces of the box-
like shield (9 as shown. A worm 2{ is mounted
to extend perpendicularly to slidable plate 8 and
to be actuated by a drive handle 22, so that en-
gagement of worm 21 with a cooperating element
(not shown) en metallic plate 8 will serve to ad-~
just the effective lengths of lines 5 and 6 by po-
sitioning plate 8 along the parallel line. Tele-
scoping section 16 of the outer conductor of co-
axial line 10 may thus be advaneed within or

withdrawn from stationary outer conductor {7

with movement of plate 8. Telescoping section
{6 is provided with finger elements 23 contacting
the inner surface of stationary outer conductor
{1 into which telescoping section 16 extends. The
outer conductor of coaxial line 10 is thus con-
tinuous from slidable plate 8, and variable in
length.  The length of coaxial line {0 is thus
increased as the effective length of the tuned par-
allel line is decreased, and vice versa. The co-
axial line #0 is formed into a U~shape having two
substantially parallel legs as shown. The tele-
scoping leg of the U-shaped coaxial line is formed
by the inner conductor 9 and the telesceping sec-
tions 16 and IT as described, and the other leg
24 includes a series of transformer sections. The
inner conductors of the transformer sections
have decreasing diameters as shown, and the
length of each section is one-quarter wavelength
at the mid-frequency of the operating frequency
band. An impedance matching structure is thus
provided which is relatively insensitive to fre-
quency changes. Leg 24 of coaxial line 0 leads
to an output terminal 25 for connecting to a con-
ventional low impedance coaxial line. A conven-
tional quarter-wavelength stub 26 may be pro-
vided as shown in the arm connecting the two
legs of the coaxial line. The inner conductor 24
of this stub 26 may be formed as a hollow tube
connecting to the hollow inner conductor 9 of
coaxial Iine 10. A coolant may thus be carried
by the hollowed inner conductor of the coaxial
line, to the tubular lines 5 and 6 which communi-
cate with suitable cooling structure within the
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magnetron 1. The line 6 is for this purpose fur-
ther provided with a connecting tube 30 to com-~
plete the cooling circuit.

That part of the coaxial line along which tub-
ing 16 moves may be designed to have a vary-
ing impedance along its length so that the im-
pedance presented to the oscillator circuit by the
load is a chosen function of the operating fre-
quency. This diametral variation may serve to
maintain the desired degree of coupling over the
operating frequency band. The characteristic
impedanee of the coaxial line leg formed by the
telescoping sections 16 and 1T may be designed to
be lower than the characteristic impedance of the
load to be connected to terminal 25. In the pre-
ferred embodiment, this leg is approximately
one-fourth wavelength long at the lowest. oper-
ating frequency at which plate 8 is fully advanced
to maximize the length of lines 5 and 6. At the
highest frequency, when plate 8 is retracted to
make the effective length of lines 5 and 6 a min-
imum, the telescoping leg of the coaxial line is
approximately one-half wavelength long.

The conductance presented to lines 5 and 6
at their effective junction with the coaxial line
9, 10 varies between substantially

B
R2
at the lowest frequency and

1

R,
at the highest frequency, where Ry is the im-
pedance presented by the load and connecting
coaxial line to the telescoping section {71, and Rx
is.the characteristic impedance of the telescoping
leg 18, i17. The conductance presented to the
resonant line eircuit at plate 8§ is transformed
by resonant lines § and 6 to a suitable conductance
.at magnetron 71 for its proper operation.

It will be apparent to those skilled in the art
that many variations of the invention are pos-
sible. As one example, other tubes than a mag-
netron oscillator could be used. Therefore, it is
not desired to restrict the invention to the pre-
cise embodiment herein disclosed.

‘What is claimed is:

1. A resonant parallel line and load coupling
structure, inciuding two parallel resonant lines,
a movable metallic plate having two apertures
through which said lines extend, metallic mem-
bers extending from said plate and providing con-
tact with: one of said lines, an annular dielectric
member about the other of said lineg insulating

and spacing said other line within one said aper- '

ture, an inner coaxial conductor connected to and
constituting a continuation of said other line, a
section of ccaxial tubing attached to said plate
and extending about a portion of said inner co-

(=4

]

4
axial conductor, a quarter wavelength stationary
outer coaxial conductor extending about said sec-
tion of coaxial tubing and said inner coaxial con-
ductor, sliding contact means between said sec-
tion of coaxial tubing and said outer coaxial con-
ductor, and a coaxial transformer section elec-
trically connected at one end to said outer and
inner coaxial conductors and adapted at its other

- end to be connected to a load.

2. A resonant parallel line and load coupling

. structure, including two parallel resonant lines,
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a movable metallic plate having two apertures
through which said lines extend, metallic mem-
bers extending from said plate and providing
contact with one of said lines, a dielectric mem-
ber insulating and spacing the other of said lines
within one said aperture, an inner coaxial con-
ductor connected to and constituting a continua-
tion of said other line, a section of coaxial tub-
ing attached to said plate and extending about
a portion of said inner coaxial conductor, a sta-
tionary outer coaxial conductor extending about
said section of coaxial tubing and said inner co-
axial conductor, and sliding con‘act means be-
tween said section of coaxial tubing and said
outer coaxial conductor, said outer and inner
coaxial conductors being adapted for connec-
tion to a load.

3. A resonant parallel line and load coupling
structure, including two parallel resonant lines,
2 movable metallic member having sliding contact
means to electrically connect said member with
one of said lines, a dielectric member insulat-
ing and spacing said movable metallic member
from the other of said lines, an inner coaxial con~
ductor connected to and constituting a coninua-
tion of said other line, a section of coaxial tub-
ing attached to said plate and extending about
a portion of said inner coaxial conductor, a sta-
tionary outer coaxial conductor extending ahout
said section of coaxial tubing and said inner co-
axial conductor, and sliding contact means be-
tween said section of coaxial tubing and said
outer coaxial conductor, said outer and inner co-
axial conductors being adapted for connection to
a load.
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