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This invention relates to an electric resonant

- cavity, the dimensions of which are dependent

on temperature, and to a device for ultra-short
waves, for ‘example a radio-transmitting device
comprising such a resonant cavity.

The term ‘“resonant cavity” is to be understood
in this description to mean an oscillatory circuit
for uitra-short waves having the form of a hol-
low-space resonator in which a concentrated in-
ductance and capacity are lacking and of ‘which
the dimensions are thus of the order of magni-
tude of the wavelength of the fundamental fre-
quency (smallest natural frequency). As has

been exposed more fully in the Philips’ Technisch

- Tijdschrift, July 1941, pages 222 to 223, these
eselllatlens belong to the non-quasi stationary

systems.
"The walls of such e resonant camty censtltute

‘& body substantially closed on all sides, which
usually exhibits the shepe of a cylinder, a par-

allelopiped or a ball and 1s made of a metal hav-

ing s very hlgh electrical eonduetwlty such, for

exemple ‘as copper.,

| In the case of variations 11:1 temperature of
‘the resonant cavity body, which may occur either
‘due to variations in the ambiant temperature or

(CL 178—44)

eonstltuted in the usuel menner the mﬂuences -_
of corresponding variations in dimensions on the

frequency variation are so strongly dependent.

on the place where they oceur that an at least

- partly transfer or “displacement’ of the varia-

~ tion in dimensions from the place where it oc-

10.

curs to another place, which may be obtained
In a simple manner by utilising a resonant cavity
body liable to deformation, can limit the fre- -
quency variation.

In order that the mventlon may be more
clearly understood and readily carried into ef-

fect, it will now be described more fully by ref-

erence to the accompanying drawing.

Figures 1 and 3 represent two forms of con-—
struction of a spherical resonant cavity accord-
ing to the invention.

Figure 2 shows a section of the resonant eemty
shown in Figure 1, while |

Figs. 4 and 5 represent a cylmdrlcel and a par--
elleloplped shaped resonant cev:tty eeeerdmg to

the invention.

- due to losses occurring in.the resonant cavity,

~the dimensiong of the resonant cavity body are

submitted to variations, resulting in a variation
~ of the natural frequenmes of the resonant cavity,
~ The present invention has for its purpocse to
provide means for 11m1t1ng or avoiding the fre-
- quency deviation of such a resonant cavity. which

~ oceurs with variations in temperature. |
-~ According to the invention, for this purpose

the resonant cavity body is eonstructed so as to

~ be liable to deformation, means being provided
K Whereby a variation in the dimensions of the
- resonant cavity body. whlch occurs with a varia-
40

tion in temperature is locally limited or avoided,

- which as a matter of fact involves at another
- place an increase of the variation in dlmenswns

which occurs with the same variation in tem-

~ perature. However, by means of a suitable choice
- of the place where the latter variation in dimen-

“sions occurs, that is to say at the place. where a
”cerresmndmg variation in dimensions brings
‘about a frequency deviation smaller or even in-

- verse to that brought about by a corresponding
variation in dimensions at the first-mentioned

place, the frequency deviation with a variation in
tempereture is compensated at least in pert or

~~_even an overcompensation may be effected.
~ The invention is thus based on the recogni-
- tlon of the fa,et that mth the resonent cavities

In Figure 1, reference | lIldIC&tES a spherlcal
resonant eemty which is constituted, for ex-
ample, by two copper scales each exhlbltmg the
shape of a hemisphere. This resonant cavity is
excited in such manner, for example with the aid
of a loop-shaped eenductor (not shown) which
is led through a recess of the wall into the in-
terior of the resonant cavity, that the field of
electrical lines of force produced in the resonant
cavity, as viewed in a section according to the
plan of the drawing, exhibits the picture in-

dicated by 2 in dotted lines in Fig. 2. The field of
‘electrical lines of force exhibits an axis of sym-.

metry or an. electrical axis § which co-incides

with the geometrical axis 7 of the spherical body
1. 'The geometrmel equator 4 associated with

| thls geometrical axis coincides with the electriecal -
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~equator of the resonant cavity which oeeurs With

the described excitation. -
-With an increase in temperature the. spherleal

body—if its arrangement is imagined to be en-

tirely free—-——wﬂl expand in accordance with the
linear coefficient or expansion of the material -
constituting the wall and the diameter of the
ball will increase as indicated by 5 in dotted line
in Flgure 2. In this connection it is remarked
that the enlargement of the resonant cavity
Whlch occurs is represented on an excessive scale
for clearness’ sake in this and in other figures, |
~ As a result of the increase in temperature a

 certain variation in the natursl frequencies of
the resonant cavity occurs, which in the case of
‘2 spherical resonant e,amty_ is principally due to .




to its

. 3

the verletmn in dimensions of the spher:lcel body
in the direction of the electrical axis 3 which
coincides with the Z-axis.
variation in dimensions of the spherical body
~in the direction of the X-axis or the increase in

‘length of the electrical equator in itself resulis
in g frequency deviation which, taken according
is considerably smaller

ab_selute value,
(gbout +% to Y5) and in the present instance has
in addition an opposite sign to the,t of the first-

mentmned frequency deviation.

The present invention makes uSe thereef for_'
limiting the frequency dematlon Wlth Varletlons

1n temperature.
In the form. of eenstructmn shown in Flgure 1,
g, variation in the electrical length of the axis 3

-~ of the resonant cavity is limited by a clamping

The corresponding

- 9,528,387

| "Spherical' body with a low amblent .t.em'peratur'e,

B resonant cavity is shown in Figs. 4 and 5.
10

‘the spherical body is preferably arranged in the
- clamping device 6 or the band 8 aifier being

cooled down to a temperature which is lower
that the lowest operatmg temperature to be ex-
pected. |

One constructional example of the 11’1vent10n
with a cylindrical or a pare,llelopl_ped-sheped
If
such g resonant cavity is excited in such man-
ner that, as before, the electrical axis coincides

 with the Z-axis, a variation in dimension in the

device 6 which is arranged outside the resonant

cavity and at the places of the extremities of the
electrical axis exerts on the spherical body a
‘pressure increasing with temperature.
ter result may be obtained, for example, by manu-

facturing the clamping device from gz material

having a linear coefficient of expansion which 1s
~smaller than that of the spherical body consti-

tuted by copper or some other good conductor,

1. e. for example by invar, ceramic material, or
- wood.

The pressure exerted on the. spherlee,l bedy'

by the clamping device and indicated by K in
Figure 2 approximately brings about such a de-

00

The lat-

direction of the electrical axis will substantially

- not result in a frequency deviation. On the con-

trary, variations in dimension in directlons nor-
mal to the electrical axis, will result In a fre-

~ quency deviation, these deviations being, how-

ever, smaller according as the. variations occur

| _ferther from the middle of the electrical axis.

It is thus possible to limit the frequency varia-

tion of such a resonant cavity by means of a band

10 of invar or smuler matverial which, as is shown

o
|
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formation of the ball, which is g body liable to
deformation, as to form an ellipsoid flattened in

a rotation symmetrical manner relatively to the

Z-axis, as is indicated by 1 in the sectional view.
The variation in dimension which would occur
“in the direction of the Z-axis in the absence of

" the clamping device (conf. 5) is now avoided but -

in Fig. 4, tlghtly surrounds the middle of the
body. With an increase in temperature the sec-
= tion of the cylinder will now not take the form

indicated by (f, but take the form indicated by
{2. The variation in dimension thus displaced
to the extremities of the cylinder eﬁeets but; '-
slightly the frequency of the resonant cavity. =
A greater llmltatlen of the frequency varia-
tion. or even an overcompensation thereof may

be ebtamed in the manner illustrated in Fig. 5

ising two be,nds 13,

by utili 14 arranged prefer-

“ably symmetrleelly on each side of the middle
2= of the electrical axis (Z- axis) .

from the section indicated in dotted lines by {5,
16, with an increase in temperature there occurs

 between the bands a decrease in dimensions and

involves an increase of the variation in dimen-

~ sion which occurs in the absence of the clamping
device in the direction of the X-axis, the latter,
however, 4
a ‘comparatively much smaller frequency devia-

“tion than the variation in dlmensmns new e,vmded

in the direction of the Z-axis.

In the foregoing it has beeﬁ teken fer grented |
- that the spherical body was throughout equally
 rigid. However, it is of course also possible to

~ apply the invention to other spherical bodies and

to attenuate this spherical body, for example, at :

as stated already before, bringing about

40

at the extremities of the body a,n increase in di-
mensions. o

Like in the form of construction shown in
- Fig. 5, an overcompensation may in general be
| obtemed by utilising means known per se where-
by a local variation in dimensions of the resonant.

cavity, in contradistinction to the foregoing, is not
only limited or avoided but a variation is effected

~ which is inverse to the Varlatlon which nermally.
- oceurs. - - |

those places at which the largest variation in di-

mensions must occur; for example, with the reso-
nant cavity shown in Fig. 1 the spherical body

- may be readily liable to defermemon along the-

geometrical equetor a.

- For limiting or a,vmdmg the frequency devia-
 tion use may also be made of a clamping device

In the eenstl ueulene,l exampies shown for lim-

| iting the frequency deviation use has always heen

made of means which are located outside t"le'

- resonant cavity. Of course, use may also be made

of means arranged inside the resonant cavity, for -

“example in the case of a spherical resonant cavity

|
ot

- which engages the spherical body not only at the

points of the extremities of the electrical aXis

'but exhibits a larger contact surface with the

“spherical body. The contact surface may €Xx-

tend, for example, on each side of the extremities
of the electrical axis 3 along the circle 8, which
is located in a pla,ne comprising the electrlcal |

- 62 _hlgh -frequency cavity resonator structure con-

axis.

' a band 9, constituted for e}:emple by invar, which

As 1s Shown in Flg 3 11: is also p0551b1e to utlhsel |

60

struction shown
more So as in these cases the means provided form
part of the fesuemng demce of the resonantv

- cavity. |

of a rod of ceramic material which is arranged In = "
accordance with the electrical axis, but this in-
- volves an increase in the electric losses of the

resonant cavity. Consequently, the forms of con- -
are in general preferabie, the

I claim:

1. In- cembmatlon a silbstantially enelessed |

stituted by g deformable substance, the dimen-

 sions of said structure normally varying in ac-

- tightly surrounds the whole spherical body, the

band bemg located in a plane comprising the elec-
trical axis. With an increase in temperature the
spherical bedy will now substantially take the

70

form of an ellipsoid elongated in a rotation sym-

metrical manner relatively to the X-axis.

In order to prevent the clamping device § or

_ the _ba,nd_ 9 from not exerting pressure on the

--mdependent of
whereby said structure becomes deformed in an-

cordance with changes in emblent_ temper ature,

and means to clamp sald structure at a position
maintaining one dimension thereof substantially
variation with temperature,

other dimension in response. to a temperature
change, sa,ld structure being characterized by the

75 faet tne,t a Vallatlen in the Value of sald other

As it appears




~ stance having a coef
- small relative to that of the structure.

3. An arr angement as set forth in claim 2 in-

2,528, 38"
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eets a smaller frequeney dewatlon

;dlmenemn eff

‘than a corresponding change in the value of said =
one dimension, said clamping means being con- |
stituted by a substance having a coefficient ef ex-

- pansion which is sme,ll reletwe to that of said .

- structure. |
- 2. In combmatlon

a substentlelly enclosed_-

| '_hlgh ~-frequency eamty resonator structure of par-.

- allelepiped shape constituted by a deformable
substance, the dimensions of said structure nor-

10
. mally varying in accordance with changes in am-~

~ bient temperature, and at least one rectangular
“band surrounding said structure about the geo-

metrical axis coincident with the electrical axis

- thereof, said band being "constituted by a sub-
| cient of expansion Whlch 1s |

cluding two bands in spaced relation loceted on

- either side of the center point of said geometrical
| axis and approximately midway between sald |

" point and the extremities of said axis.
4, The combination as set forth in claim 1 fur-

.:ther characterzzed m that seld resonator struc- |

i’
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6 ,
ture i is of Spherlcal shape and se1d clamping means
is censtltu‘ted by an annular band encircling said

spherical structure about a-circumferential line
- lying in a plane passing through the geometrical
axis of said structure comcldmg with the elec-

trICel axis thereof.
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