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This application is a division of my copending
U. S. application Serial No. 485,012, filed April 29,
1943, now Patent No. 2,465,719, granted March 29,
1949, and assigned to the same assignee as the
instant application.

This invention relates generally to super-high
frequency apparatus and more particularly to
an improved method of and means for prevent-
ing leakage of super-high frequency energy he-
tween relatively movable conductive elements of
a wave guide transmission system.

The instant invention includes improvements
upon the apparatus disclosed in the copending
U. 8. application of Ernest G. Linder, Serial No.
485,357, filed May 1, 1943, now Patent No. 2,443,
109, granted June 8, 1948, in which is described
the use of conductive rubber having relatively
low resistivity for attenuating super-high fre-
quency energy.

Among the objects of the invention are to pro-
vide an improved method of and means for at-
tenuating super-high frequency energy in a wave
guide transmission system. Another object of
the invention is to provide an improved method
of and means for preventing leakage of super-
high frequency energy between relatively movable
conductive elements of a wave guide system. A
further object of the invention is to provide an
improved method of and means for preventing
leakage of super-high frequency energy along an
adjusting device for a matching stub incorpor-
ated in a wave guide transmission system.

An additional object of the invention is to pro-
vide an improved method of and means for
minimizing leakage of super-high frequency
energy along external adjusting means for a
shorting plug within a super-high frequency
wave guide transmission system. Another ob-
ject is to provide an improved structure for mov-
ing relatively two matching stubs along the axis
of wave propagation in a super-high frequency
wave guide transmission system wherein leakage
of super-high frequency energy is minimized by
energy-absorptive material secured to the wave
guide adjacent the relatively movable conductive
elements thereof.

The invention will be described in further de-
tail by reference to the accompanying drawing
of which Figure 1 is a cross-sectional perspec-
tive view of one embodiment thereof, and Figures
2, 3, and 4 are cross-sectional views of modifica-
tions of a second embodiment thereof. Similar
reference numerals are applied to similar ele-
ments throughout the drawing.

Figure 1 shows a wave guide 1 which includes
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a longitudinal slot 2 extending along a predeter-
mined length of one face of the wave guide 1.
A U-shaped bracket 3 of conductive material is
shaped to conform to the outside dimensions of
the wave guide | and arranged to slide longi-
tudinally thereof. The bracket 3 includes slotted
holes S, which may be employed for clamping
the bracket at any predetermined position longi-
tudinally of the wave guide I. The bracket 3
is apertured to receive a concentric transmission
line 4 which may be disposed at any desired
angle with respect thereto. The outer conductor
of the transmission line 4 should be soldered, or
otherwise electrically connected, to the bracket
3 while the inner conductor of the concentric
line extends through the aperture in the bracket
3 and also through the slot 2 of the wave guide
f. It will be seen that the inner conductor of
the concentric transmission line 4 will therefore
provide a wave probe for pickup of super-high
frequency energy within the wave guide and that
this probe may be moved longitudinally along
the wave guide by  shifting the U-shaped
bracket 3.

A flat layer of super-high frequency energy-
absorptive material 5 such as, for example, con-
ductive rubber having relatively low resistivity,
is secured to the inside surface of the central
portion of the U-shaped bracket 3 by means of
oval-headed rivets 6. The rivets 6 should pref-
erably be irregularly spaced, and well separated
from the concentric line 4. The conductive
rubber layer § will therefore ocecupy most of the
space between the .central portion of the
U-shaped bracket 3 and the slotted face of the
wave guide {. 'The rubber layer should be aper-
tured to accommodate the inner conductor of the
concentric transmission line 4. The rubber
layer 5 will attenuate substantially all leakage
energy between the wave guide and the U-shaped
bracket 3 while the rivets 6 will provide elec~
trical contact between the bracket and wave
guide. Since the conductive rubber layer has
relatively low resistivity, the effects of erratie
contact between the movable metal parts will
be minimized and will provide less interference
in the concentric line output circuit, since the
field near the rivets which slide on the wave
guide ‘I is relatively weak due to the high con-
ductive currents through the rubber layer. A
conductive rubber layer having a resistivity of
5 ohm-centimeters appears to be entirely satis-
factory, and to prevent substantially all erratic
contact effects as the probe is moved longitudi-
nally along the wave guide. It will be seen that
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applicant’s improved structure substantially
eliminates two of the most troublesome features
of movable elements in super-high frequency
wave guide transmission systems, since energy
leakages and erratic contact between movable
parts normally seriously affect the accuracy of
measurements in such systems. The transmis-
sion line 4 may be connected to a crystal detector
or other utilization apparatus, not shown.
Figure 2 includes g wave guide {, having a
. shorting plug 12, which is movable longitudinally
along the wave guide 1. Adjustment of the
shorting plug 12 may be accomplished externally
by means of & shaft {3 which extends through a
central aperture in a conductive wave guide ter-
minating plate i4. A knob 15, may be fastened
to the external end of the adjusting shaft 13.

To prevent leakage of super-high frequency-

energy past the shorting plug 12, and around the
adjusting shaft 13 in the vieinity of the aper-
tured terminating plate {4, a super-high fre~
quency attenuator is provided which eﬁectlvely
prevents energy leakage without affecting *he

-operation of the shortmg plug.

.The attenuator includes a cylindrical conduc-
tive member {8 which is concentric with the ad-
Jjusting shaft {3 within the wave guide |. One
end of the cylindrical conductive member {8 is
terminated in the wave guide terminating plate
14. A conductive rubber dielectric 17 occupies
the space between the adjusting shaift 13 and
.the concentric conductive element 16. The ad-
justing shaft {3, concentric conductive element
18, and high-loss dielectric {7 therefore com-
.Prise a coaxial transmission line of very high
impedance which effectively prevents leakage of
_energy aoutside of the wave guide. Moreover, the
-rubber dielectric will provide a satisfactory bear-
ing surfaee for adijustment of the adjusting shaft
13 for moving the shorting plug 12 longitudinally
of the guide.

. Pigure 3 includes a wave guide | apertured to
receive a matching stub 22 which is threaded to
cooperate with a supporting member 23 disposed
normal to the wave guide . The matching stub
22 is proportioned to provide a sliding fit with a
conductive. plug 24 which effectively seals the
-end of the supporting member 23 adjacent the
wave guide {. In order to prevent leakage of
super-high frequency energy past the joint be-
.tween the conductive plug 24, the tuning stub 22
and the .supporting member 23, the remaining
.space within the supporting structure 23 is filled
with. conductive rubber 25. Therefore, the sup-

.porting structure 23, the tuning stub 22 and the ;

conductive rubber layer 28 provide an extremely
high impedance concentric transmission line
.wh1ch effectively prevents leakage of super-high
frequency energy alcng the threaded tuning stub
22. The length of the portion of the tuning stub
22, which extends into the wave guide {, may be
-adjusted by turning an adjusting screw head 27
.attached to the exterior end of the tuning stub
22.
Figure 4 includes a wave guide { having two an-
- gularly - d_lsposed stub matching sections 32, 33
-which-include shorting plugs 34, 35, respectively.
The shorting plugs may be of the type described
- in Figure 2 and leakage of super-high frequency

.energy pagst the shorting plugs may be prevented
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-in the manner described therein. Matching of a

wave guide to a series of complex load circuifs
-may be greatly facilitated by adjusting the rela-
-tive spacing of the two guide matching stubs.
TFhis may be accomplished readily by providing a
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telescoping portion 36 of one .of the wave guide
faces whereby the stud 33 may be moved longi~
tudinally of the guide 1.

In order to prevent leakage of super-high fre~
guency energy between the telescopic conductive
face of the wave guide | and the movable guide
face 36, the guide | includes a pair of cover brack-
ets 37, 38 to the inner surfaces of which are se-
cured layers of conductive rubber 29, 48, respec-
tively. Since the cover bracket 37, the conductive
rubber layer 38, the movable guide section 36 and
the wave guide | are all in confact, leakage of
super-high frequency energy through the tele-
scopic joint will be attenuated effectively due to
the resultant high impedance energy path. The
arrangement of the cover bracket 38, the con-
ductive rubber layer 40, the movable guicde section
35 and guide | is similar to that just described.
Therefore, the movable guide section 38 and tun-
ing stub wave guide 33 may be moved in either
direction longitudinally along the wave guide |
to provide predetermined spacing of the guide
tuning stubs 82, 33 without 1nvolv1n°‘ ax;premable
leakage of super -high frequency energy through
the sliding joints of the wave guide.

Thus the invention described comprises several
embodiments and modifications thereof for pre-
venting leakage of super-high frequency energy
between relatively movable conductive elements
in a wave guide transmission system.

I claim as my invention:

1. A super-high-frequency wave guide struc-
ture having an aperture in one porticn thereof to
receive at least a portion of an externmally ad-
justable impedance element including a device for
reducing leakage of super-high frequency energy
from bhetween said element and said structure
comprising a conductive rubber packing inter-
posed between said adjustable element and said
structure, said packing being subjected to suffi-
cient pressure hetween said movable element and

structure to provide substantially uniform con-
-tact therewith without deleteriously limiting the

movability of said element with respect to said
structure. '

2. In a super-high frequency wave guide haviong
a slot in one face thereof to receive a super- -high
frequency probe, a movable element 1nc;udmg an
apertured conductlve element longitudinally
movable upon and in electrical contact with said
gulde a conecentric line section supperted by said
conductive element, the central conductor of said
line section including a probe extznding into said
guide through said aperture and said slot, and a
conductwe rubber element interposed between
‘sald guide and said conductive element and fas-
tened e} said conductive element for reducing
leakage of super-high frequency energy between
said gu1d° and said conductive element,

3. In a super-high frequency wave guide? having
an aoerture in one face thereof to receive an

,externally ad1ustable tuwng stub, a device for re-

ducing leakage of super-high frequency energy
from said tuning stub comprising a cyllndrlcal

5 -conductive element concentric with a por tion .of

said stub externally of said guide, and condue-
tive rubber forming a partially conductive dielec-
tric extending substantially between said cyl;in-
drical element and said portion of said stub.

4. In a super-high frequency wave gulde struc-
ture including an externally adJustabIe amally
movable conductive shorting plug, a deyice for re-

ducing leakage of super-high frequency- energy

around said shorting plug comprising an aper-

fured conductive element closing the end of said
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guide structure with the externally adjustable
portion of said plug extending through said aper-
ture, a cylindraceous conductive element within
said guide connecfed to said apertured element
and concentric with said portion of said plug ex-
tending to and through said aperture, and a con-
ductive rubber dielectric interposed substantially
between said conecentric elements to provide
thereby a concentric line attenuator for said leak<
age energy.
GEORGE L. FERNSLER.
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