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My invention rele,tes to dielectric 'wave guides

eF the hollow pipe type used for transmission of

~ ultra high frequency energy and, par tmularly, to
- a flexible sectmn for use in such guides. "

- Tt 'is known in dielectric wave guide Syetems
used for the prepaeatlon of electromagnetic waves
that, when adjacent sections of the guide are not

amelly gligned, reflections of the electromagnetic

waves are set- up which affect undesirably the
transmission of power through the guide.

desirable, therefore, especially in systems which

-employ wave guides for trensmlttlng ultre, high

frequency waves from a transmitter to an oscil-

lating or rotating antenna, to be akle to use
- hollow pipes throughout without resorting to the
 expedient of converting to either a different mode
~or type of electromagnetic. wave for propaga-
- tlon threugh the hollow pipe or- of .converting
from the wave guide. system to a coaxial or

| 20
plane of freedom or rotation requires a separate

| Aecordmgly, rt is-an. object
. of my invention to provide a new and improved -
flexible. section for a Weve gmde of . the hellow

pipe type.

concentric trensrmssmn line. system where each

it is enethér ebJect of my mventlon to promde

‘a new and improved flexible section for a wave
~guide of .
It is a fmther obkject of my invention to prc-
o v1de a new and improved flexible section for a

- wave.guide of the hollow pipe type in which large
- angular movement is permltted for a. very shm.t

“length of the wave guide. -~ -~ - o
It is a further object of my 1r1vent10r1 to pre-*
vide g new and improved ﬂexﬂole section for-'a

e rectangular hollow pipe type.

wave gurde of  the- hollow pipe type . which is

- .. operable over a wide range of ambient tempera-
tures .and in which- leake,ge of ultra ‘high. fre—-_
‘guency power is prevented o

- Itis a st111 further object of my. mventlen to |
provide a new and 1mpr0ved conetructmn for: 8

flexible section for a wave gurde of the hollow

pipe type in which all critical dimensions can be
.‘teeuretely established and mamtamed under all

conditions. of : flexing. .
Tt is a still further obJeet ef my 1rrii'ent:ter1 to

'prwlde a new and ‘improved flexible section for

a wave guide of the rectangular hollow pipe type
which permits hermetic sealing and operation of

“the section over a wide range of pressures without

It is

10
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trates an embodiment of the invention as ap-

| 2 o
chsks hemng ehgned centrally pomtwned rec-

tangular openings therethrough and the use of a
flexihle metalllc collar pesrtmned between adja—

cent ones of the disks and so connected to op-
posing f&ces of the adJacent dlsks at pemts spaced o

from the rectangtllar openings tha,t the disks and-

the eel,Lar form a -half wave length sectlen of

radial transmission lme short circuited e:t 1ts end -
remete from the openings in the dlsks se that'

_sub.ate,ntra,lly no dlscontmultles in cenducta,nce |
are introduced along the inner edges of the disks. -

Fer a bettel undelstandmg of my mventmn
1efe1 ence may e had to the fellowmg descrlp-

itre.n tekerw_ n eenneetlon Wlth the accompanying
_eremne am:l 1ts Scope wﬂl be pemted ouc in the
'eppen:led ele:uns

Fig. .1 dle,gre,mme,tcmlly 111115—-

aaaaa

piied 10 & dlclectrlc wave gmde of the rectangu— -

| lar 110110W pipe type In whmh a plurallty of half
Wave. ehokee is.ém eleyed end Flg 2 isa seetmnal- |
view of the ﬂEYIbIE sectmn of Fig. 1 taken &long

| '-*‘he Ime 2——2

Refelrme 1o Tlgs 1 emd 2 Jomtly,_ there 1s

'_t,,..mwn g) ﬂemble section for g dielectric wave'
cuide of the reetangular hellow* plpe type a,nd
| thret_gn Whreh ele.._,tremagnetlc waves, for exam-—
Dle of the tren verse eleetrlc: type emd shown in
‘the drawmg as. TEm waves, are prepage,ted The L

exible eectmrl eempnses a plurallty of closely-

'epaeed -transverse .substantially rigid metallic
disks -, each of which is provided with a central-

:_ly poeluloned rectangular opemng 2 eultable for

~ transmission of transverse eleeurle waves - there-
_- .through
cessive arsks aie 80 elwned that the first dlSk of
the Sectren is ahgned Wlth the Iast disk- Wlthln
‘one degree of variation.
each of the disks is provided . Wlth 2 elrcular_
notch .or groove -3 and on its opp051te face with
8 “11‘(3111&1' shoulder 43 &“’1(1 a- pf}rtmn of reduced'
| -.**.meknees rlear the ou.ter ed e thereof

The cerltreu recte,ngular heles of . suc-

" On one oi? 1ts Iaces

A ﬂemble |

| rtmned between adjacent ones. of the dls,:rs I a,nd'

o _.a,d"aeent disks.

ol

dlet{'.‘sl‘tlm‘l of the erltlcal dlmensmns of the e;ave B

| gwde o . - |
‘iOne :of -the features ef my mventlon 15 the -.
fmmmg of o flexible section of a wave .guide

-‘-eompnsmg a plurahty ef eloeely Spaced metalhc

55

which is curved near its, outer edge at the pomt T

*hee its -inner edge .8 fitting into the shollder 4 .
.ef one_of the adiacent disks and its .outer edge -

& fitting. into the natch. 5. of the ether of -the
Preferably,:the disks | arc made
ofva. good . eendu tive .material, such as brass.

?ee*ld the colle,r or. metalhc -spinning .6 is ‘made of

a .good conductive .material. ‘which is likewise

exible; such-as berylhum copper or phosphor
bm.nze “The collar -8 is hermetlcally sealed to
afdjacent .ones. .of; t.he disks at its. edges.8.and:9,
asiby braszf to the shoulder £ and by soldering
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3.

to the notch 3. The Aexibility of the spring metal

- of the central opemng in the disk member | may

of which the coilar 6 Is formed permits a sub-

stantial angular displacement between adjacent
ones of the disks {.
of these sections are joined together, as shown
in Fig. 1, the total angle of bhending will be the

surnmation of angles between the individual sec-

tions and the resultant flexible section provides a
~large angular movement for a Very short length

of the wave guide.
In constructing g,

flexible section of .the type

described for use with a wave ouide for trans-
mitting an electromagnetic wave of a desired fre-

~ quency, the mean length of the disk | between
- points on the noteh 2 therein and the mid point
10 along a leg of the rectangular opening 2 is
made equal to an effective half wave length in
this radial cavity at this desired operating fre-
- quency. The connection of the collar 6 to the
disk | in the groove 3 functlons as g short-cir-
cuit at the end of the radial cavity or trans-

mission line formed between the opposed surfaces
This

of two adjacent disks | and the collar 6.
short circuit is effectively a half wave length from

 the inner edge |1 of the opening in the disk. Ac-

cording to well-known transmission line theory,
the short-circuit at the point of connection of

‘the edge 9 and the collar § in the groove 3 of disx
{ is reproduced across the gap 12 between the-
surfaces It of two adjacent disks so that sub- 2
stantially zero impedance is encountered across.
l The discontinuity in the wave guide
- structure caused by the gap (2, therefore, ap--

gap 2.

pears to be an electrical shdrt-circuit and electro-

magnetic power propagated in the wave guide is

not disturbed by the presence of the I'adla,l cawty
formed between two adjacent disks. .

The flexible wave guide section may be S0 con- |

structed that the radial cavities between adjacent

disks { occur at definite pr edetermined intervals.

When a substantial number

N

I
1 '

e

10

wl

oG

40

‘along the wave guide, these intervals being so
spaced that the reflection which occurs because -

by the mismatch of an adjacent cavity. In this
manner, it is possible to reduce the effect of slight

- mismatching throughout the length of the sec-

~ tion and the flexible section as a whole has an
improved broad band pass characteristic. It is

apparent, of course, that for all waves propagated
‘therethrough the wave guide section provides &

. of mismatching of conductances at any one cavity -
is wholly or partially compensated or cancelled

4

be spaced exactly a half wave length away from
the short-circuit at the groove 3.

‘“While the invention has been described by ref-

erence to a particular embodiment thereof, it will

‘be understood that numerous modifications may

be made by those skilled in the art without de-

parting from the invention. I therefore aim in

the appended claims to cover all such equivalent

~variations as come within the true spirit and

scope of my invention.

What I claim as new and desire to secule by |

Letters Patent of the United States is:

1. A flexible section for 2 wave guide of the rec- '

tanegular hollow pipe type comprising a plurality

of closely spaced metallic disks, each of sald disks
having substantially planar parallel faces extend-
ing outwardly from its axis, the opposed faces of
adJa ent disks being arranged in Substas ntially
parallel relation with g dielectric gap - therebe-
- tween, flexible metallic members aflixed to ad-

jacent ones of said disks, sald disks having cen-
trally positioned rectangular apertures through
which electromagnetic waves may be propagated,
said adjacent ones of said disks and the flexible

-

‘members affixed thereto forming a section of
radial transmission line, and the length of said

line being correlated with respect to the frequency
of said waves to present a low impedance path
f01 said waves across said gap.

9. A flexible section for a wave guide of the rec-

tangular hollow pipe type comprising a plurality
of substantiallyrigid metallicdiskshaving aligned,

centrally vositioned, rectangular openings there-

5 in, flexible, circular metallic members having a
central aperture larger than said rectangular
opening, said members having Inner and outer
edges sealed respectively to opposing faces of ad-
jacent ones of said disks to form a sealed en-
closure therebetween, the radial distance between
said outer edge and the longer leg of said rectan-
“gular opening at the mid point thereof being ef-

fectively equal to a half wave length of the elec-
tromagnetic wave prOpagated through said ouide.

3. In a dielectric wave guide system of the

~ rectangular hollow pipe type, a flexible section

completely enclosed metallic construction which '-

prevents leakage of any ultra hish. frequency

power, as well as permits hermetic sealing in op-

eration at pressures other than atmospheric

- pressure without substantlal dlstortmn of the

ﬂe}uble walls. -
‘An important adva,ntage of the flexible W&VB

| '_gulde construction shown is that all the critical
dimensions of the wave guide opening 2, as well

as the distances between the walls of thIS open-

g0

ing and the groove 3, may be accurately ma-

chined. The solid construction of the metallic

disk | maintains the critical dimensions of the

- cavity formed between the adjacent disks under
- 'all conditions of flexing of the collar member 8§.

The portion 5 of each disk between the outer
edge thereof and the shoulder (3 facilitates fiex-

ing of the members §. It is apparent, moreover,
that, while the structure has been shown as ap-
plied to a flexible section for a wave guide of the

rectangular hollow pipe type wave gmdes of any

G

therefor comprising a plurality of closely spaced
fransverse metallic disks having aligned, cen-

trally positioned, rectangular openings there-
through, a flexible metallic collar having a cen-
tral aperture substantially larger than said open-

ings positicned between adjacent ones 01‘ sald

‘disks, said collar having inner and outer edges
‘connected respectively to the opposing faces of

said adjacent disks, the radial distance along
each of said disks between the edge of the open-

ing therein and the point of connection of the

outer edge of the collar assocmted therewith be-
- ing of the order of a half wave length at the fre-
quency of the Wave pmpagated thl ouﬂ‘h said
guide. | |

4. A flexible sectlon for a Wave ouide of the

" hollow pipe type comprising a plurality of closely

spaced transverse metallic disks having aligned,

centrally positioned, openings therethrough, a
- flexible metallic collar positioned between ad-
. jacent ones of said disks, said collar having inner

-~ and outer edges connected 1espect1vely to the op-

70

other configuration may be used. Thus, the -

structure is particularly adapted for use with cir-
75

cular wave guides in which case the dimension

posing faces of said adjacent disks, each of said
disks being of reduced thickness between the

outer edge thereof and the point of connection
of said inner edge therewith to permit substan-

tial angular movement between said admcent
disks. |

5 A ﬂemble sectmn for a Wave guide comprls- |

—— — i e -
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N ing a pair of spaced rigid metallic disks _and an

Interposed fiexible metallic disk having a com-
mon axis, said flexible and rigid disks each com-~

prising a pair of ~substantially planar parallel

faces extending outwardly from said axis, the op-

- posed faces of adjacent disks being arranged in

substantially parallel relatlon with a dielectric
- gap therebetween, said flexible disk having an
outer edge connected to one disk of said pair of
disks and an inner edge eennected to the other
disk of said pair of disks, all of said disks having

aligned central apertures of a configuration

2,528,248
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gap therebetween, se,id flexible disk having an

outer edge connected to one disk of said pair of

disks and an inner edge connected. to the cther

- disk of said pair of disks, all of said disks having

aligned central apertures, the configuration of
said apertures and the distance between said
apertures and said outer edge being correlated to

- the frequency and mode of an electromagnetic

10

adapted to transmit an electromagnet wave sup-. '

~ plied thereto. | -

) 6. A ﬁE‘{lble section for a Wave guide comprls-i

- ing a pair of spaced rigid metallic disks and an - |

~interposed flexible metallic disk having a com-
“mon axis, said flexible and rigid disks each com- =

. Num"zel

20

- prising a pair of substentlally planar parallel

 faces extending outwardly from said axis, the op-

15

posed faces of adjacent disks being arranged in

substantially par alle] relatlen W__lth a dielectric

wave supplied thereto to effect substantially re-
ﬂeetmn]ees transmission of said wave.

J.—IUBERT J. SCHLAFLY, JR.
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