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L GClaims

This invention relates to circuit arrangements :
for mixing oscillations of high frequencies; such’
circuits beihg suitable for use: in receivers of .the.

superheterodyne ‘type," =i ‘ R I R

The object of ‘the ‘present mvention is:te: pro--
vide '@ convenient  arrangement of ‘mixing:cir-. -
cuit which'is suitab]e for use m conJunction w1th ‘

wave guides.”

According to the mventlon there is prov1ded a7

circuit ‘arrargement for: mixing electrical oseil-!

lations of high frequency icomprising a mixing."

element- for: mixing:said- oscillations; a-tubular:-
conductor in which said element is disposed:and:
supported, ‘said tubular. conductor having, inner -

conductors therein: feeding: one: of 'said ‘oseilla=-

tions to ‘one. terminal .of said:element and:the:
other of isaid oscillations to ‘the ether:términal:
of said .element, the arrangement forming ‘a co=’
axial line section with said element colpled-be-i::

tween adjacent ends of said.inner conductors.-
Preferably the mixing ‘element 1s ‘of ‘the crys-
tal type although other devices. having non-lin-
ear characteristics may be used; slich'as diodes.
One or both of the terminals or coupled ends
of said element may. be connected .to'a further
co-axial line section ‘or sections provided with
an -adjustable piston  or-pistons” for:impedance
matching purposes.
further co-axial line. section -or .of one. of said
sections may serve as the output lead for the re-

sultant oscillations, the piston associated With
this lead being constructed to prov1de a capaci- '
tative short-circuit -for' the h1gh frequency oS-

clllations

In order that the said 1nvention may be clearly'dj‘:
understood and readily carried into ‘effect, it will

now be more fully described with reference to the
accompanying drawing which illustrates in lon-
gitudinal section a circuit arrangement construct-
ed in accordance with the preferred form of the
invention. ‘

As stated above, the. invention-is of particular
use as the mixing circuit of a superheterodyne
recelver in which the signals are transmitted via
a wave guide to the mixing circuit where they are
mixed with local oscillations. As shown in the
drawing, the reference numeral | indicates &
portion of a wave guide along which the signals
are transmitted, the wave guide comprising ‘an
outer conductor and the signals being conveyed

along the air dielectric of the guide. - In'the pre-

ferred form of the invention shown the detector
is of the crystal type indicated by the reference
numeral 2 and forms a continuation of the centre
conductor of a coaxial line which is coupled to

(CL 250—20)

15 yaxially relatively'to the guidé-1.: ‘
ductor 4 ‘co-opérates with ‘tHe left-hand end of *

The inner conductor-of said ™"

.92 :
the: wa,ve ‘guidef. 'The coaxial line comprises an’
inner cornductor 3 and & surrounding tubular con-
ductor 4, the end of the condiictor 4 nearer the
wave guide I being connectéd toand support-

5 ced:ina condueting -disc §"in ‘turn‘connécted to

and-supported by the ‘wave guide . ' The sighals -
transmitted along: the we‘ve ‘guide 1" are collect-
ed by:a disc’ 6§ which is'’connected to a tubular
conductor:: T-forming- part: of' the: inner’ conduc-

10 jtor:3 and into which ‘ihe inner conductor 3 pro-

Jects so-as to berin contact therewith, the tu-
bular: condiictor 1 being: stuipported in -the outer -
conductor ‘4 ‘by:an insulating block 8. The disc
6 and the tubular conditctor Tican he adjusted

a conducting Sleeve & forming part of the outer
conductor;: the sleeve "8, together with the inner
conductor i3iare’ capable -of axial movement

20; xwhereby the coa,xial line comprising the conduc-

tor 4, sléeve 9 ahd conductors 3 and T are thus
of a ' telescopic construction for impedance
matching- purposes. The' inner conductor 8 is
connected to atod 10 which forms the inner con-
ductor of “a’ fiirther ‘coaxial line, the outer tu-
bular conductor of which is indicated at' 1{ and =~
is generally arranged at right- angles to the co-
axial line foimed by’ the conductors 3'and 4. The
rod #0 is supported at'its upper end in the outer
“conductor 11 by a block of 1nsu1at1ng material
{1athe rod 10 thus serving to support the in~
ner’ conduetor 3 and one end of the crystal de-
tector 2. ‘The other end of the detector 2 is sup-
ported by a further rod 12, Wwhich also forms the
‘inner conductor of a Turther portlon of coaxial
ling, the“outer ¢onductor of which is indicated
at 18, this line also projecting at right-angles
to the inner conductor 3. The upper end of the
rod 12 is supported by a metal block {4 in the
outer conductor 13, this metal block forming a
short . circuit between the rod (2 and conduc-
tor 13.

The local oscillations to be mixed with the sig-
nals fed to the detector 2 via the conductor 3
are applied to the detector via a further portion
of coaxial line telescopically associated with the
right-hand end 16 of the sleeve 9. The further
portion of coaxial line comprises an inner con-
ductor {5 and an outer conductor 20 supported
in contact with the sleeve 9 by an insulating
block 19. The local oscillations are fed to the
detector 2 via a ‘capacity coupling comprising a
disc 17 connected to the inner conductor 15 and
another disc 18 connected to the rod {2. - The
further portion of coaxial line formed by con-

+The-outer con- -
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ductors {57and;20+is telescopically ;arranged as .
aforesaid, whereby the magnitudeofithe.capscity,

coupling can be adjusted. An aperture 21 is

provided in the sleeve 8 as shown, to permit re-

4

second;:coaxial lipe.provided with:an inner. con-
ducter..axially sspaced fromsthe inner:conductor
of .the first coaxial line, a source of local oscilla-
“tions coupled to said inner conductor of the sec-

placement of the crystal. In usg-this: aperture..s, - ond::conxial line; a.-mixing element electrically

will he covered by a metallic plate. N

In order to adjust the coaxial line formed by
the conductors 12 and 13 for impedance; mateh- "
ing purposes a short-circuiting piston’ 22-is pro-

“.connected between the adjacent ends of said two

inner conductors, and means coupled to one of
.saidéinner egnductors for deriving a frequency

¢ resulting from the mixing of said signal and local

vided arranged to slide relatjvely .to, :the.con- 10 oscillations. .

ductors (2 and 13 and to be clamped, in the, ad-, .
justed position. Further, for the purpose of
adjusting the coaxial line formed by the con-
ductors 10 and {{ in order to permiti-the-passege
of the intermediate frequency signals but to-pre-"
. vent the passage of high frequency sienals.along .-
the conductor 10, a further short-cireniting Pis~.
ton 23 is provided associated with the coaxial
line 10 and [, this short-circuiting pistom:be~

ing capacity-coupled to the conductor 10 by the 20

brovision-of-a layer of :dielegtric 24 :attached:to-
the piston:23.. This:piston. can; alse-he.clamped.
in its:adiusted: position:. > .
With-the construction, shewn, signals picked up:
are-fed.to.one terminal.-or:
the-local.oscillations are.fedsto: the.opposite- ter-
minal, or end. of: the: qrystal-via-the ccapacity:cou-,
pling::11,; .18, the intermediate-frequencyssignals
passing.to.intermediate frequency amplifiers:(not -

shown) :along;.the,rod;:10 which thus forms:the- 30

Intermediate: frequency: output:-legd... The . con-
stryetion.described: pexmits.of the:location of the.
detector inside the outer-conductor-of :a . tyans-
mission;line so ag to:form effectively a: continua-

endof the-crystal 2and o,

- 2.+ The.combination defined in claim 1 wherein
said mixing:element is constituted by a crystal
rectifier.

- 3 A circult; arvangement according to claim 1,

15 “wherein one end-of said mixing element is con-
~ .neated: to.a further. coaxial line section provided
- wilh-apradjustable piston for tuning purposes.

4. A circuit arrangement according to claim 1,
‘Wwherein-both ends of said mixing element are
connected each individually to an additional co-
axialline geetion having -an-adjustable piston: for-
tuning:purpeses. i L

5:: ‘A circuit: arrangement according to-claim- 1,
wherein one end of said mixing-element is. con-..
-heected: to, afurther.coaxial. line section: provided
with:an adjustahle piston for:tuning purpeses, and.: -
wherein. the.inner-conductor-ofi-said: further: co-
axial line section is arranged to serve as the.oub-
put:lead for the mixed oscillations. :
it 6. Avcircuit arrangement-according-to-claim. 1, -
wherein;-one end:‘of -said ‘mixing -element is con-- -
neeted-to:asfurther coaxial line:section provided:
with: an.-adjustahle. piston for tuning -purposes;
and the inner.conductor: of--said: further coaxial

tion; of the-inner- cqndui;_t@r‘;rqf» the.line.. It-has g5 <line sectionjis:arranged to serve as the output lead-

been found -that.the.feeding of the-signals and.
the.osgillations to.be mixed to;oppasite.tenminals,

or ends of. a.crystalisa particulanly-advantageous; -

feature. singe the.arrangement. is foundsto.be un-.

selective. and, moreover, the. required.impedance;: 44

matghing.can be.mpre readily.obtained compared..
with other censtructions.. .~ . S

The. arrangement dgscribed has been designed. .-
for use with.signals. transmitied along.the.guid
| in, the. Eo mode but it will, be appreciated tha
the. inventionis;not. limited. in, this respect, since.
with, suitable slight modification. the invention .
can be employed with energy. transmifited in, other -
modes, such as the Hip, or Hu mede,

What we claim is:.

‘ o 5
L. In combination,, a, wave,guide carrying, sig- .

nal-modylated oscillagions,..a coaxial,.line. com-..
brising an outer condyctor. supported hy-the waye .
guide at one end thercof and an, inner.condpetor,

extending into the wave guide at.said. one.end for. .

recelving. said signal-modulated. oscillations, a.

% SIGCE -

for:the:mixed. oscillations, and the piston &sso-:
ciatediwithy said output lead is constructed to. pro-, .
vide.a.capacitative short-circuit for the high fre- .
quency:oscillations.- e L
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