2214720 WAVEGUI DES This invention relates to waveguides for use in .
m crowave transm ssion systens and in particular to.a waveguide in one wall -
of which a bearing is nounted for rotat ably supporting further equi pnent

such for exanple as a probe or antenna. Ttlfe i nventi-on has pazgaﬂ{avzg
application to a waveguide in an earth satellite system

manuf act ure wavegui des from | engths of rectangul ar sectlon nmet al tubing
which are slotted or otherw se secured together in end-to-end rel ationship.
Such netal l'ic wavegui des are frequent!| yommangsedy a blasting process
using glass bead shot. In such a<creamrng process, sonme of the
cleaning material may becone enbedded in the soft netal (for exanple
copper) of the waveguide and in use this fine material may work | oose an
nove up or downThie vwdwegtitdon |pedacase ito Wiraveglhbdesvegorde yuat aifs
an accurate bearing such as an air-bearing, these fine particles of shot or
of the wavegui deioubwavel tranemissibhe dystemy and cinsedrtieular to a
mal f uncti on. There is accordingl requi renent for means to prevent
fine particles wavaguddeall nrrmnengwafléng:% whielkegai Hearingf ishawaungted for

obstruction is glaced
rotatably supporting further equipment such for example

as a probe or antenna. The invention has particular

applicatioh to a waveguide in an earth satellite systenm.

o/ It is known to manufacture waveguides from iengths 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
lopse 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 partiéles of shot or of the
waveguide material can enter the bearing and cause it to
malfunction., There 1is accordingly a requirement for
means to prévent fine particles of materiai moving along
a waveguide. If--however, an obstruction is placed

across the wave guide, this  can interfere with the



across :the wave guide, this can interfere wth the pr opogati on
of the mcrowaves and al so may cause an_undesirabl e, bui.l d-up of pressure
wiit hi n* t he wavegui de. According to the present invention there is:provided
a wavegui de having therein a mﬁndom/extendlqg fully across the interior of
the wavegui de at a selected |ocation, or at “each of a plurality of.

sel ected |ocations, said w ndow being forned of a m croporous nateri al
capabl e of transmtting pressure between opposite sides thereof and capable

of forming a f"g%gagatﬁa t'ske S hiUARRNRs | 3o CERS00Tndy O%huse an

I nch(0.013cm ticu e wavegul de ~ can inc a bearing
supporting a prOQﬁd@Ei@hﬁQé Sﬁ!l@ﬁﬁ toEOErEQ%@EbOQithEﬁ Wh@dQWbegﬂ&de

wi ndows,: screening the bearing agalinst contam nation particles
dlschaﬁged fromsaid part of the waveguide. Preferably the wndow is
formed _of m croporous polytetrafluoroethylene. One enbodi mrent of a

wavegui de in accaedaraengl (4o { Bhel PtV Phiénbshbehdescridegroviaed of
example with reference to the acconpanying drawi ngs in which:-
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 matefiél capable of
\\/ transmitting ‘pressure bétween_opposite sides thereof and
capable of forming a filte;;for particles of a diameter .

_in excess of 0.005 inch(0.013cm).

In . particular,. the waveguide gan' include a bearing
supporting_a_probe or other equipment for rotation, the
window, or windows,  séfeening the bearing against
'contamination by . particles discharged from said part of
the waveguide. Preferably . the_.windpw is formed of'

miCroporous polytetrafluorocethylene. S o

One: embodiment of a waveguide in aécofdance with the
" invention will now be described by way of example with

reference to the accompanying drgwings in which:-

Figuré31 is a perspeétive exploded diagrammatic view of
a waveguide comprising two waveguide sections and a

window_fitted-betweenftheh;-



Figure 1 is a perspective expl oded di agrammatic view of a.wavegui de,
conprising two waveguide sections and. a.window fitted between them -

3 Figure 2 is a perspective diagrammatic view of a hollow cylinder. to which
~the wavegui de assenbly of Figure 1 can- be fitted, the cylinder nmounting a
bearing at one end in which a probe or 8ther equi pnrent is nounted, and
Figure 3 is a diagrammtic sectional view of material from which the w ndow
can be forned. As shown in Figures 1 and 2, t he wavegui de conprises two

retal L1 o VML 2°8L1 & eddelde e NLAGYGRREL OOWIRN, PSP RERILID
(he sectiony)tfer b | PhEERORRBCWATe Wgﬁeﬂga%lvgwe%w 'EPV? (])%‘)ré"?‘rf 20ggd to

be fitted a tween the two e secti'ons,

cmetallic hOfHeOVH@IS‘é&HQEhér cy‘l'lﬁﬂ&rlﬂxoﬁﬁﬁﬂﬁg wm:qn?eﬁ dHe V\éﬂl&i%"‘ |
material 15 extends. sheet of w ndow material can be adhered to

one face Ofﬂﬁttﬁréﬂﬁrdbhtﬁr 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 1l and 2, the waveguide comprises two \;)
metallic waveguide gections,ll,lz pf hollow rectangular
cross-seption'fbrﬁed at-théir adjacent ends with flanges
11a,12a ‘' by means of which .the section;' caﬁ be

-interconnected.

A waveguide window 13, arranged to be fitted and bolted
. between the two waveguide sections, comprises a metallic
hollow rectangular frame 14 iacross- which a sheet of

_windpw' material 15 exfends. ‘The sheet of window

-
—

matgriai can be adhered to one face of the frame 14 or \
fsaﬁdWiqhgdlbetween a pair of framegs 14. Figure 1 shows -
corresponding Bcit holes 11b,12b,14b in the flanges
11a,12é and the window frame 14 fgr'receiving bo1ts (not.
shown) to gecure the sections 11,12 and window frame 14

together..



sandwi ched. between a pair of frames 14. Figure 1 shows corresponding bolt
holes |IDb, 12b, 14b in the flanges.lla;12a and the w ndow franme.14 for ,
receiving bolts (not shown) to secure the sections 11,12 and wi ndow fr.ame
14 toget her. - 4 Figure 2 shows a hollompcxlinder 16 havi ng an openi ng 16a
inits side wall around which a rectangul ar ‘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 ) pho ohhe{o Bt P kadi efere S
supported for \r,\,g‘;%%n _gbéﬁ%&{shehagi{os- of tﬁzmgi}{ﬂ?gdgﬁl g@!né il &§Enfng
The bearing 18, i n a nr akdwdn ' S

pi ece -of equi pn]iaarll%.' mmhlig% sggﬁl gagg ganagg(;g’g‘ridggua:gj to rgf%ync%?%?g?/g :
the infwess of pirdie! PP 1bnseeured do G/0h i FRE 168t0haed) HAEE seen
Accordingly the wndow is provided either in the position shown in
Figure 1, or betieePigitee W) eofi dthe 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-ZOiis supﬁorted for rotation about the axis

of the cylinder 16.

\ . . : . . . - -

- The. bearing 18, which’ é:h ﬁbe an air bearing, is an
accurately jféfméd piece of equipmenf 'which could be
damaged or -caused to .malfunction' by the ingress of
particles; in excess of 0.005 inch (0.013cm) diagéter.
Accordingly the wiﬁQOW' is provided either 1in the
pbsition' shown in -Figuré‘ 1, or between the waveguide
section 11.and the coupling frame 17, to filter out such

_particles which might othér@isé-.enter_'the Cyliﬁder 16.
: ‘and tﬁe bearing 18.
}\/ / .

The  window_ material 15 ~is preferably 1007 expanded
polytetrafluoroethylene (PTFE). In the form illustrated
in Figure 1, the window m#terial is seen. to be a
laminate of which one layer 15a is a sheet or membrane
of microporous gxpaﬁded- PTFE made 'prefe}ably. by the
proceés described. in U;S. Patent No. 3,953,566. The

other layer 15b is formed of woven microporous expanded



section 11 and the coupling frame 17, to filter out such particles which

m ght otherwi se enter the cylinder 16. and t.he bearing 18. The w ndow -

material 15 is preferably 100% expanded pol ytetrafl uoroethylene - °

- (PTFE). In the formillustrated in Figure 1, the wndow material. is
seen. to be a lam nate of which one Iager 15a is a sheet or nenbrane of

‘m croporous expanded. PTFE nade preferably by the process described in

U.S. Patent No. 3,953, 566. The other |ayer 15b is formed of woven -

m CVOPOVOUSPQ‘WHC%%F wap Pl;%g éé‘fc"‘@&@ fefedeidy T ELBPER! 3005 TP £F €ach

f
bei ng of the sarte E materi al so made 1 n accordance wth the

above- ment i gfetthe PSARS! PTFE Hiterilao Af@@rﬁadea&%-@333¥&qydétWTHFq
t oget her either by the application of 'heat and pressure, or by a patt€rn of

adhesi ve doiche Th@bovéemertiohader paééhr. be Theubswanti dhl¥rs Stg er
mechani cal I'y than the PTFE sheet and will thus support the Sheet an
protect it prefieraddiyuriiondedVbbgether either by the application of
‘heat and pressure, or by a pattern of adhesive dots.
The .wdven"_layer will be substantially stronger
- mechanically - than the PTFE sheet and will thus support

the sheet and protect it'from fracture.
EXAMPLE

An “exémple of the preferréd- window. material has the

following characteristics:

Woven Backing Material:

Fibre Diameter: - *0.006-in§h-(0;015cm)-nomina1
Thread count: e - Warp 36 per inch (14 per cm)
:. ' _. _' Wéfc 40 per inch (16 per cm)
' Strength of fibre 3.4 gfams péf denier N

Membfane Description

Pore éize: - o 1.0 ‘micrometers
Thickness: : 0.003-inch'(0.0076”cm)
Porosity: o - 91%

Minimum Water Entry Pressure: 10 psi (69KPa)"



An exanple of the preferred wi ndow material has the follow ng

characteristics: Wven Backing Materi-al Fibre D anmeter: . 0. 006
inch (0.015cm nom nal Thread count: Warp 36 per inch- (14
per cm Weft 40 per inch (16 per- cn) Strengih of fibre 3.4
grans per deni er Menbrane Description Pore Size: 1.0

m crometers Thi ckness: 0. 003 |nch (0.0076 cm Porosity:

91% M ni mrum Water Entry Pressure 10 psi (69KPa) 6 It will be

under stood t hat Itthﬂvﬂlcrwoﬁﬂaérggggd”EHQEaQﬁeWiEr%(ﬁbt%%sa ﬁTF‘Et Hert¥ane
particles in excess of 0.005 inch (0.013cn) dianeter- permt air or

other gas to pasdlihrg¢ghaist aﬂnﬂi_eew |fozavﬁb€|tﬂc13§s| lepei?éeﬁélsé(i’uso 005
pressure wthin the wavegui de sections. Al though the preferred mat'er.i al
for the w ndowndhs (0.0 US sliéTer Obler will Cpeehi tCal rborusithey Qdgied
| to pass thfough it and so will avoid a build up of

gaseous pressure within the waveguide sections.

: Alt,:.hough the preferred material for .t‘:he window {is
microporous '.PTFE, othei' materials can be used -provided

- that they are transparent to preesﬁfe ‘and capable of
\/ acting as a filter for particles in excess of

0.005 inch (0.013cm).

Althoﬁgh only one window has been referred_'-to herein two
or more windows can be used in a waveguide at selected

locations..

e

—



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 o W eferred to herein two or nore wi ndows ‘can be usedf
in a mav d | ocations. CLAI M5 1. A wavegui de having =
therein mmmmugm’m‘mg fully.across he interior of the waveguide at a
sel ected cation® er *at each of a plurality of sel ect ed Iocatlons
said wi ndow being forned of a m croporous nateri al capabl e of
~transmtting pressure between opposgigﬁgﬁdes t hereof and capabl e of
formng a filter for particles of a ~er in excess of 0.005 inch
(0.013cm.. 2. A wavegui de according to claim1l which includes a
beari ng supporting'a probe or other equipnent for rotation, the w ndow

or ‘wi ndows s¢reening Lh%m Qﬂ- afalPak CHE A 2R %&%&%&tghﬁing

di scharged from sai'd wavegui
fully across the interior of the waveguide at a selected

location, or at each of a plurality of - selected
locations, said _windbw being forméd of a microporous
material capable of fransmit;ing. pressure between
opposite sides thereof and capable of forming a filter
for parﬁicleS' of a diameger in.-excess of 0.005. inch \;f .
(0.013cm).. | | |

2, A waveguide_according;fo claim l_which inclﬁdes '
a bearing supporfing"a probé' or other equipment -for;
‘rotation, the window or windows .screening_ the bearing
against con;aﬁihation_by particleé‘diScharged from said

waveguide.

3. ' 'Al'waveguide according..ﬁo claim 1 or claim 2
" wherein "the = window is  formed of microporous

poljtetrafluorbethylene (PTFE) .

4, A waveguide according to claim 3 wherein the
material of the window - comprises a laminate of a
membrane of microporous expaﬁdéd PTFE.and-g woven layer

of microporous expanded PTFE filamenté.



3. . A wavegui de according to claim1 or claim2 wherein ~the  window
is . formed - of m-croporous peol ytetrafl uoroet hyl ene (PTFE). 4. A
wavegui.de atcording to claim3 wherein the material of the W ndow conprises

a | am nate of a nmenbrane of nlcroporous exp nded uuﬂu ﬂ | ayer of
m cr oporous expanded PTFE fil anments. % IT au "Iumummt antially
as herein described with reference to the acconpanY|nQ dkawt ngs. * .

5. - A waveguide- substanci_ally as herein described.-'

with reference to the aecompanying drawings.




