
2214720 WAVEGUIDES This invention relates to waveguides for use in
microwave transmission systems and in particular to a waveguide in one wall
of which a bearing is mounted for rotatably supporting further equipment
such for example as a probe or antenna.   The invention has particular
application to a waveguide in an earth satellite system. It is known to
manufacture waveguides from lengths of rectangular section metal tubing
which are slotted or otherwise secured together in end-to-end relationship.
Such metallic waveguides are frequently cleaned by a blasting  process
using  glass  bead  shot.   In  such  a cleaning process, some of the
cleaning material may become embedded in the soft metal (for example
copper) of the waveguide and in use this fine material may work loose and
move up or down the waveguide.  In a case in which the waveguide contains
an accurate bearing such as an air-bearing, these fine particles of shot or
of the waveguide material can enter the bearing and cause it to
malfunction.   There  is  accordingly  a  requirement  for means to prevent
fine particles of material moving along a  waveguide.   If  however,  an
obstruction  is  placed 



across  the  wave  guide,  this  can  interfere  with  the    propogation
of the microwaves  and also may cause  an undesirable build-up of pressure
within the waveguide. According to the present invention there is provided
a waveguide having therein a window extending fully across the interior of
the waveguide at a selected location, or at  each  of  a  plurality  of
selected  locations,  said window being formed of a microporous material
capable of transmitting pressure between opposite sides thereof and capable
of forming a filter for particles of a diameter in excess of 0.005
inch(0.013cm). In  particular,  the  waveguide  can  include  a bearing
supporting a probe or other equipment for rotation, the window,  or
windows,  screening  the  bearing  against contamination by particles
discharged from said part of the  waveguide.   Preferably  the  window  is
formed  of microporous polytetrafluoroethylene. One embodiment of a
waveguide in accordance with the invention will now be described by way of
example with reference to the accompanying drawings in which:- 



Figure 1 is a perspective exploded diagrammatic view of a waveguide
comprising  two waveguide  sections  and  a window fitted between them;
3 Figure 2 is a perspective diagrammatic view of a hollow cylinder to which
the waveguide assembly of Figure 1 can-. be fitted, the cylinder mounting a
bearing at one end in which a probe or other equipment is mounted, and
Figure 3 is a diagrammatic sectional view of material from which the window
can be formed. As shown in Figures 1 and 2, the waveguide comprises two
metallic waveguide sections .11,12 of hollow rectangular cross-section
formed at their adjacent ends with flanges 11a,12a  by  means  of  which
the  sections  can  be interconnected. A waveguide window 13, arranged to
be fitted and bolted between the two waveguide sections, comprises a
metallic hollow rectangular  frame 14 across which a sheet of window
material  15  extends.   The  sheet  of  window material can be adhered to
one face of the frame 14 or 



sandwiched. between a pair of frames 14. Figure 1 shows corresponding bolt
holes llb,12b,14b in the flanges lla,12a and the window frame 14 for
receiving bolts (not shown) to secure the sections 11,12 and window frame
14 together.    4 Figure 2 shows a hollow cylinder 16 having an opening 16a
in its side wall around which a rectangular coupling frame 17 is secured to
which the left hand end (as seen in Figure 1) of the waveguide section 11
can be coupled by screws.  The upper end of the cylinder 16 supports a
bearing 18 in which a probe or other equipment indicated by reference 20 is
supported for rotation about the axis of the cylinder 16.              -
The bearing  18, which  can be an air bearing,  is an accurately formed
piece  of equipment  which  could be damaged or caused to malfunction by
the ingress of particles  in excess of 0.005 inch  (0.013cm) diameter.
Accordingly  the  window  is  provided  either  in  the position shown in
Figure 1, or between the waveguide 



section 11 and the coupling frame 17, to filter out such particles which
might otherwise enter the cylinder 16. and the bearing 18. The  window
material  15  is  preferably  100%  expanded polytetrafluoroethylene
(PTFE).  In the form illustrated in  Figure  1,  the  window  material  is
seen. to be  a laminate of which one layer 15a is a sheet or membrane of
microporous expanded. PTFE made preferably by the process  described  in
U.S.  Patent No.  3,953,566.   The other layer 15b is formed of woven
microporous expanded    5 PTFE, the warp and weft filaments or fibres each
being of the same PTFE material, also made in accordance with the
above-mentioned   patent.    The   two  layers   are preferably bonded
together either by the application of heat and pressure, or by a pattern of
adhesive dots. The   woven   layer  will   be   substantially   stronger
mechanically than the PTFE sheet and will thus support the sheet and
protect it from fracture. EXAMPLE 



An  example  of the preferred window material has  the following
characteristics: Woven Backing Material Fibre Diameter:               0.006
inch (0.015cm) nominal Thread count:                 Warp 36 per inch (14
per cm) Weft 40 per inch (16 per cm) Strength of fibre             3.4
grams per denier Membrane Description Pore size:                    1.0
micrometers Thickness:                    0.003 inch (0.0076 cm) Porosity:
91% Minimum Water Entry Pressure:  10 psi (69KPa)    6 It will be
understood that the microporous PTFE membrane will act as a filter for
particles in excess of 0.005 inch (0.013cm) diameter but will permit air or
other gas to pass through it and so will avoid a build up of gaseous
pressure within the waveguide sections. Although  the  preferred  material
for  the  window  is microporous PTFE, other materials can be used provided



that  they are transparent  to pressure and capable of acting   as   a
filter   for   particles   in  excess  of 0.005 inch (0.013cm). Although
only one window has been referred to herein two or more windows can be used
in a waveguide at selected locations.    CLAIMS 1.     A waveguide having
therein a window extending fully across the interior of the waveguide at a
selected location,  or  at  each  of  a  plurality  of  selected locations,
said window being formed of a microporous material   capable  of
transmitting  pressure  between opposite sides thereof and capable of
forming a filter for particles  of a diameter  in excess  of 0.005  inch
(0.013cm).. 2.       A waveguide according to claim 1 which includes a
bearing  supporting a probe or other equipment  for rotation,  the window
or windows screening the bearing against contamination by particles
discharged from said waveguide. 



3.       A waveguide according to claim 1 or claim 2 wherein   the   window
is   formed   of   microporous polytetrafluoroethylene (PTFE). 4.       A
waveguide according to claim 3 wherein the material of the window comprises
a laminate of a membrane of microporous expanded PTFE and a woven layer of
microporous expanded PTFE filaments.    8 5.      A waveguide substantially
as herein described with reference to the accompanying drawings.    


