
?? 

2,455,657 

INVENTORS. 

ATTORNEY 

E. C. CORK ETAL 
CIRCUIT ARRANGEMENTS FOR MIXING OSCILLATIONS 

Dec. 7, 1948. 

EDWARD C. CORK. 
MICHAEL BOWMAN-MANIFOLD. 

FREDERICK H. GALE. 
ROY BY THEN. m.? DZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ)@- ?%????|- “?-??????—? -?????="5??="?- 9???????!? à? 

Filed April 13, 1945 

  

  

  

  

  

  

  

  

  

  

  



Patented Dec. 7, 1948 

UNITED STA TEs PATENT OFFICE 2,455657 

2,455,657 

CIRCUIT ARRANGEMENT FOR MIXING 
osCILLATIONs t 

... Edward Cecil Cork and Michael Bowman-Mani fold, Ealing, London, Frederick Henry Gale, 
Hillingdon, and Roy Blythen, Norwood Green, 
England, assignors to Electric & Musical In 
dustries Limited, 
Great Britain'.' . 

Hayes, England, a company of 

Application April 13, 1945, serial No. 588,200 
. In Great Britain September 1, 1942... 
section 1, Public Law 690, August 8, 1946 

Patent expires September 1, 1962 

This invention relates to 

6 Claims. (CI. 250-20). 
circuit arrangements: 

for mixing oscillations of high frequencies, such 
circuits being suitable for use in receivers of the 
superheterodyne type. " " : ‘. . . . 

The . object of the i present invention is to pro 5 
vide a convenient arrangement of mixing cir-i 
cuit which is suitable for use in conjunction with waveguides. 

According to the invention there is provided a . 
circuit arrangement for mixing electrical oscil-10 for 3 and into which the inner conductor 3 pro 
lations of high frequency comprising a mixing 
element for mixing said oscillations, a tubular 
conductor in which said element is disposed and is 
supported, said tubular conductor having inner 
conductors therein feeding one of said oscilla 
tions to one terminal of said: element and the 
other of said oscillations to the other terminalist 
of said element, the arrangement forming a co-3- 
axial line section with said element coupled 'be- is: 
tween adjacent ends of said inner conductors. 

Preferably the mixing element is of the crys 
tal type although other devices having non-lin 
ear characteristics may be used, such 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 
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The inner conductor of said 

30: 
sultant oscillations, the piston associated with 
this lead being constructed to provide a capaci 
tative short-circuit for the high frequency os 
cillations. 
In order that the said invention may be clearly 

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 
receiver 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 a 
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 
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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 

the wave guides. The coaxial line comprises an 
inner conductor 3 and a surrounding tubular con 
ductor 4, the end of the conductor 4 nearer the 
wave guide being connected to and support 
ped in a conducting disc 5 in turn connected to 
and supported by the wave guide. The signals 
transmitted along the wave guide are collect 
ed by a disc. 6 which is connected to a tubular 
conductor: T forming part of the inner conduc 

jects so as to be in contact therewith, the tu 
bular conductor being supported in the outer 
conductor 4 by an insulating block 8. The disc 
6 and the tubular conductor Ti can be adjusted 
axially relatively to the guide I. The outer con 
ductor 4 co-operates with the left-hand end of ** 
a conducting sleeve 9 forming part of the outer 
conductor; the sleeve 9, together with the inner 
conductor 3 are capable of axial movement 
whereby the coaxial line comprising the conduc 
tor. 4, sleeve 9 and conductors 3 and 7 are thus 
of a telescopic construction for impedance 
matching purposes. The inner conductor 3 is 
connected to a rod O which forms the inner con 
ductor of a further coaxial line, the outer tu 
bular conductor of which is indicated at and is generally arranged at right-angles to the co 
axial line formed by the conductors 3 and 4. The 
rod O is supported at its upper end in the outer 
conductor by a block of insulating material 
ifa, the rod to thus serving to support the in 
ner conductor 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, which also forms the 
inner conductor of a further portion of coaxial 
line, the outer conductor of which is indicated 
at 3, this line also projecting at right-angles 
to the inner conductor 3. The upper end of the 
rod 2 is supported by a metal block 4 in the 
outer conductor 3, this metal block forming a 
short circuit between the rod 2 and conduc 
tor : f3. 
The local oscillations to be mixed with the sig 

nails 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 6 of the sleeve 9. The further 
portion of coaxial line comprises an inner con 
ductor 5 and an outer º conductor 20 supported 
in contact with the sleeve 9 by an insulating 
block 9. The local oscillations are fed to the 
detector 2 via a capacity coupling comprising a 
disc 7 connected to the inner conductor 5 and 
another disc 8 connected to the rod 2. The 
further portion of coaxial line formed by con 
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ductors 5 and 20 is telescopically arranged as: 
aforesaid, whereby the magnitude of the capacity, 
coupling can be adjusted. An aperture 2 is . 
provided in the sleeve 9 as shown, to permit re 

4. 
second coaxial line provided with an inner con 
ductor, axially spaced from the inner conductor 
of the first coaxial line, a source of local oscilla 
itions coupled to said inner conductor of the Sec 

placement of the crystal. In use-this: aperture 5; and coaxial lines a mixing element electrically 
will be covered by a metallic plate. 
In order to adjust the coaxial line formed by 

the conductors 2 and 3 for impedance match ing purposes a short-circuiting pistor 22fis pro 

coaaegted between the adjacent ends of said two 
inner conductors, and means coupled to one of 
said:inner conductors for deriving a frequency 
resulting from the mixing of said signal and local vided arranged to slide relatively to thes cQn-los oscillations. 

ductors f2 and 3 and to be clamped in the adr, 
justed position. Further, for the purpose of 
adjusting the coaxial line formed by the con 
ductors O and in order to permit the passage 

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

3. A circuit arrangement according to claim 1, 
of the intermediate frequency signals but to pre- wherein one end of said mixing element is con 
vent the passage of high frequency signals alpng, neated toga further coaxial line section provided 
the conductor 0, a further short-circuiting pist. 
ton 23 is provided associated with the coaxial 
line ?o and f, this short-circuiting piston-be-, 
ing capacity-coupled to the conductor 10 by the 
provision-of-a-layer of dielectric 24sattached-to 
the piston:23. This pistian can, also be glaiaped. 
in its adjusted position; , - 
With the construction shown, signals picked up. 

are fed to one terminal or end of the crystal 2 and the localoscillationas jare-fedsto the opposite ter 
minal, or end of the crystal via the capacity cou 
pling; fl. 8, the intermediate frequency, signals. 
passing to intermediate:frequeney ramplifiers;-(not . 
shown) along the rod-10 which thus forms:the to intermediates frequency output -lead. The, con 
struction, described permits of the location of the 
detector. inside the outer colaductor--of a trans 
mission line so as to form effectivelya, continuan 

with:aaradjustable piston for tuning purposes. 
4. A circuit arrangement according to claim 1, 

wherein both ends of said mixing element are 
connected each individually to an additional co 
axial line section having an adjustable piston for 
tuning puppses. s 

5. A circuit arrangement according to claim:1, 
wherein one end of said mixing-element is con-... 
nected to, a further, coaxial line section provided 
with an adjustable piston fortuning purposes, and 
wherein, the inner conductor of said further co 
axial line section is arranged to serve as the out 
put.lead for the mixed oscillations. ... 
; ; 6.: A-circuit agrangement':according to claim 1, 
wherein; one end of said mixing element is con 
nected to; a further coaxial line:section provided: 
with an adjustable piston for tuning purposes; 
and the inner conductor of said further coaxial. 

tion; of the inner conductor of the line. It has 35 line sectionis; arranged to serve as the output lead: been found that the feeding. Qf the signals and 
the oscillations to be mixed-to; opposite-terminals, 
or ends of a crystalistiaparticularly advantageous: 
feature, ?inge the arrang? ment is found to be un--. . 
selective.and moreover, the required impedance: matching, can bempre-readily-obtained compared: 
with other, constructions. The arrangement described has been designed. 
for use With signals, transmitted alping the guide 

in, the Eol, mode but it will be appreciated tha. 
the invention risingt. limited, thi? re?pçgt, since: with suitable slight modification the invention 
can be employed with energy,transmitted in other 
modes, Such as the Edipo, or Hull-Im:0de. 
What we claim, is:. . . - - 
1. In combination, awave, guide carrying sig" 

nal-modulated oscillations, a coaxial, line.com. 
prising an outer conductor, supported by the wave 
guide, at one end thereof and an inner-conductor, 
extending into the Wave guide at said.pne end for. 
receiving said signal-modulated oscillations, a. 

50. 

for-the-mixed. Oscillations, and the piston assors 
ciated with said output lead is constructed to pros.... 
videa. Gagacitative short-circuit for the high fre- . 
queracy oscillations. " - ... 
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