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[57] ABSTRACT 
By inserting a rectangular conductive ?at member into 

a waveguide in contact relation of their edge portions 
to the waveguide walls in parallel with an electric field 
therein, cut-off frequencies at portions of the wave 
guide to which the conductive ?at member is inserted 
become higher to form a cut-off region. The conduc 
tive flat member is composed of a conductor plate or 
by evaporating a conductive thick film on a dielectric 
or magnetic plate. The conductive ?at member occa 
sionally lined with a non-conductive flat member is 
provided with circuit elements such as slots formed by 
punching and strip lines or semiconductor diodes 
formed by evaporation, and microwave circuits having 
various functions such as filter circuits, directional 
couplers, oscillator circuits, frequency converter cir 
cuits, frequency multiplier circuits, switch circuits, 
phase shifter circuits, etc. are constructed on the con 
ductive flat member by combination of the circuit ele 
ments through mutual coupling therebetween. These 
microwave circuits are coupled to transmission re~ 
gions of the waveguide adjoining both sides of the cut 
off region by circuit elements located at the end por 
tion of the conductive ?at member. Accordingly, only 
by inserting into the waveguide a conductive ?at 
member on which various circuit elements are pro 
vided, desired microwave circuits of various kinds are 
constructed very easily inside the waveguide. Such mi 
crowave circuits are small in size and low in transmis 
sion loss due to elimination of waveguide converters 
conventionally used, and are suitable for mass produc 
tion due to simplicity of structure and ease of manu 
facturing and assembling which results from mechani 
cal working technique of high degree being unneces 
sary. ' 

6 Claims, 34 Drawing Figures 
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MICROWAVE CIRCUITS CONSTRUCTED INSIDE 
A WAVEGUIDE - 

BACKGROUND OF THE INVENTION 
This invention relates to microwave circuits, and par 

ticularly, to basic microwave circuits with which vari 
ous microwave devices of different functions can be re 
alized with simple structure without need of waveguid 
converter portions. ' 

Recently, study on miniaturization of microwave cir 
cuits has progressed and integrated-circuit (so-called 
IC) technology therefor has been developed. Accord 
ing ‘to such technique, microwave circuits are formed 
in small size by metal-evaporating circuit elements con 
sisting of a strip line or slotted line on dielectric or mag 
netic base plates. However, with respect to loss these 
are inferior to waveguides as transmission line, so that 
microwave devices using [C circuits, in general, are 
constructed by a combination of IC circuits and wave 
guides as the transmission line, both of them being con 
nected by means of waveguide converters. Therefore, 
as a whole of the device an extra space is required 
owing to the waveguide converter portion and loss 
caused thereat is added. If circuit elements were 
formed inside a waveguide, unless all of them are con 
structed on a one-body plate inserted into it, mechani 
cal working therefor needs a considerably higher de 
gree of machining and assembling, so that such a way 
is not suitable for mass-production and presents diffi 
culty of reduction in size. 

SUMMARY OF THE INVENTION 
Accordingly, it is a primary object of the invention to 

provide microwave circuits which are preferred for 
mass-production with lesser number of components 
and are smaller sized, wherein difficulty in manufactur 
ing and assembling circuit elements constructed inside 
a waveguide are obviated by using very simple working 
of the microwave circuit which is suitable for mass 
production, the waveguide being subjected to inserting 
in parallel with its E-plane one-body ?at base plates, 
which can be produced to a large scale in such a man 
ner that circuit elements in the form of a slot circuit, 
strip line or modified slot line as explained later are ar 
ranged on the base plates, so that microwave devices 
are constructed without necessity of waveguide con~ 
verter portions. 
The invention is characterized in that inside of a 

waveguide a one-body conductive flat member is pro 
vided in parallel with its E-plane so as to form a cut-off 
region, whereby desired functions are obtained by mu 
tual coupling between a plurality of circuit elements 
comprising any of slot circuits formed on said conduc 
tive flat member and strip lines formed on a non 
conductive ?at member lining it and by coupling be 
tween the transmission region of said waveguide and 
said circuit elements. 
According to the invention, one-body conductive 

plates or those combined with dielectric or magnetic 
non-conductive plates are provided with circuit ele— 
ments in the form of a slot line, strip line or modi?ed 
slot line of image type, and subsequently such plates 
are inserted into the waveguide in parallel with its E 
plane. 
When the conductive plate is inserted at the center 

of the waveguide, a cut-off frequency thereof which is 
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2 
double of that before insertion of the plate is obtained. 
Consequently, electromagnetic waves of the waveguide 
mode over the frequency band available before inser 
tion of the plates are brought into cut-off condition, 
and hence not transmitted through the waveguide, un 
less- another technique is provided. 

, BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la shows schematically a'basic construction of 
a microwave circuit of the invention in longitudinal 
section parallel to the E-plane of the waveguide; 
FIG. 1b shows a transverse section shown in the cir 

cuit of FIG. la perpendicular to the axis of the wave 
guide; ~ 

FIGS. 2a and 2b show longitudinal and transverse 
sections of an embodiment of a lumped constant-type 
band pass ?lter according to the invention, respec 
tively; /' 

FIG. 3 is a fragmentary perspective view of the em 
bodiment shown in FIG. 2; ' 

FIGS. 4a and 4b show longitudinal and transverse 
sections of a further band pass filter of a modi?ed slot 
type according to the'inventio‘n, respectively; 
FIG. 5a is a schematic view for explanation of a slot 

line of a conventional type; 
FIG. 5b is a similar schematic view for explaining a 

slot line of an image type; 
FIG. 50 is a schematic sectional view showing conver 

sion from image type to conventional type of slot line; 
FIG. 6 shows in longitudinal'section another band 

pass ?lter of the slot type; 
FIGS. 7a and 7b show longitudinal and transverse 

sections of a narrow band elimination ?lter according 
to the invention, respectively; ' 
FIG. 8 shows a longitudinal section of a further nar 

row band elimination ?lter according to the invention; 
FIGS. 9a and 9b show longitudinal and transverse 

sections of another narrow band elimination ?lter ac 
cording to the invention, respectively; 
FIGS. 10 and 11 show longitudinal sections of a com 

paratively wide band elimination ?lter according to the 
invention and of a conventional waveguide type, re 
spectively; ' I 

‘FIGS. 12a and 12b show longitudinal and transverse 
sections of an embodiment of a directional coupler ac 
cording to the ‘invention, respectively; 
FIGS. 13a and 13b are sectional veiws of two compo 

nents for use in an oscillator‘or mixer circuit according 
to the invention, respectively; 
FIGS. 13c and 13d show longitudinal and transverse 

sections of the oscillator or mixer circuit constructed 
by assembling said 'two components, respectively; 
FIGS. 14a and 14b show longitudinal and transverse 

sections of an embodiment of an up-converter accord 
ing to the invention, respectively; 
FIG. 15a is a schematic plan view of an embodiment 

of an E-plane circulator according to the invention; 
FIG. 15b is a sectional view taken along line A—A in 

FIG. 15a; 
FIG. 16a shows a schematic perspective view of an 

embodiment of a frequency doubler circuit according 
to the/invention; 
FIG. 16b‘ is an elevation of a plane circuit to be in 

serted along line A"-B"-C" in FIG. 16a; and 
FIGS. 17a through 17d illustrate schematically a 

diode switch circuitof a travelling wave type and a digi 
tal phase shifter employing said switch circuit. 
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DESCRIPTION OF THE PREFERRED ‘ 
EMBODIMENTS 

It should be noted that in the drawing the same nu 
meral represents the same portion. 
Referring to FIGS. la and lb a basic construction of 

a microwave circuit arrangement according to the in 
vention will be explained hereinbelow. In these figures 
terminals of the waveguide are shown as comprising 
two openings. However, according to circuit arrange 
ments one or more openings can be provided, and the 
whole of the input and output portions used not neces 
sarily be constructed with the waveguide, so that part 
of them may be formed by a slotted line. On a conduc 
tiveplate 1 consisting of a conductor plate or a conduc 
tive plate lined with a dielectric or magnetic base plate 
are provided various microwave planar circuit ele 
ments 2, 3 and 4, which are inserted into a waveguide 
5 in parallel with its E-plane. 
Now, the operation of such a microwave circuit ar 

rangement will be explained in detail. An input electro 
magnetic field 6 is coupled at an end portion la of an 
inserted plate 1 (conductive plate mentioned above) 
beyond its rectangular edge to a circuit element 2 pro 
vided thereon closely adjacent to the transmission re 
gion of the waveguide and renders excitation of the cir 
cuit element 2. At a middle portion 1b of the insertion 
plate 1, where the mode of the waveguide for the fre 
quency band utilized is in cut-off due to the insertion 
plate being conductive, the input electromagnetic ?eld 
6 of the waveguide 5 is attenuated suf?ciently within 
the region of the inserted conductive plate and thus is 
never coupled directly to an output side 7 of the wave 
guide 5. Nevertheless, the electromagnetic energy 
which has excited the circuit element 2 provided on the 
inserted plate 1 enters into a circuit element 4 through 
a circuit element 3, and then consequently is coupled 
to the output side 7 of the waveguide 5. With such con 
struction, microwave devices occupy minimal inner 
space of the waveguide, and besides can be obtained by 
simple working, that is, inserting the one-body conduc 
tive plate 1 into the waveguide 5, previously provided 
with microwave circuit elements before the insertion, 
for example by punching for metallic plates or by an 
evaporation technique or thick ?lm printing technique 
of metal with the aid of dielectric or magnetic base 
plates, thereby reducing the size of devices and en 
abling mass-production. Such microwave devices can 
be used for ?lter circuits, directional couplers, oscillat 
ing circuits, frequency converter circuits, switch cir 
cuits, multiplier circuits, phase shifter circuits, etc. 
Various embodiments of such microwave circuit ar 
rangements will be explained below. 

1. Band Pass Filter 

l-l. An embodiment wherein resonators of the lumped 
constant type are formed on a one-body rectangular 

conductive plate 

FIG. 2a shows a longitudinal section of the embodi 
ment in which the waveguide 5 is cut in parallel to the 
E-plane, and FIG. 2b shows a transverse section of the 
waveguide 5. As shown in FIG. 2b, the rectangular con 
ductor plate 1 is inserted into the center of the wave 
guide 5, and the conductor plate‘ 1 is provided with res 
onators 8 in the form of a slot as illustrated in FIG. 2a. 
In this embodiment the resonators 8 are shown as being 
formed by the slots each punched in the shape of an H. 
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4 
However, the resonators are not restricted to the H 
shape and can be obtained by an opening of any shape 
such as a rectangular of circular form punched on the 
conductor plate. In the I-I-shaped resonator 8 its hori 
zontal slot portion 8a serves as a capacitor of the 
lumped constant type, rendering the slot type resonator 
8 small sized and facilitating its frequency adjustment. 
According to the structure shown in FIGS. 2a and 2b, 
a band pass ?lter can be constructed, as shown in FIG. 
3, by sandwiching the conductor plate 1 between two 
waveguide portions 5' and 5" which are obtained by 
dividing the waveguide 5 into two parts. In such con?g 
uration, respective components can easily be manufac 
tured and assembled and consequently are suitable for 
mass-production. That is to say, only punching of a thin 
metallic single plate is needed as for the conductor 
plate 1,'and it is sufficient for the waveguide 5 to form 
plastic material, etc. in the mold and then to cover it 
with metallic foil or be subjected to metal plating. 
Moreover, when the position of the filter is desired to 
be shifted upon adjustment of the circuit, it can easily 
be realized by moving the conductor plate 1 backward 
or forward in the axial direction of the waveguide 5. In 
addition, if a variable pass band is‘ required, this can be 
achieved by inserting a second conductor plate 1' into 
the waveguide 5 in parallel to the ?rst conductor plate 
1 as shown in FIG. 1b in a manner such that the dis 
tance between the conductor plate 1’ and the conduc 
tor plate 1 forming the resonator assembly can be 
changed. 

1-2. An embodiment using a slotted line of modified 
form at the portion coupling with the transmission 

region of the waveguide 

FIGS. 4a and 4b illustrate an embodiment employing 
a modi?ed-type slotted line 10 incorporated with the 
conductor plate 1 between a transmission region of the 
waveguide 5 and a pair of resonators 9 on the plate 1. 
This modi?ed-type slotted line 10 has such a construc 
tion that at the center of a slot portion 12 of the slotted 
line formed by two conductor plates 11 and 11’ as 
shown in FIG. 5a is inserted a conductive plate 13 cor 
responding to the wall surface of the waveguide 5 
shown in FIG. 4a, and hence a slot line of image type 
is formed as'shown in FIG. 5b. This may be considered 
to be a kind of thin type ridge line inside of the wave 
guide. It should be noted that conversion between an 
image type slot line and a conventional-type slot line 
can easily be accomplished by a circuit as illustrated in 
FIG. 50. 

Generally, a conventional type slot line is composed 
of a pair of thin coplanar conductive plates having co 
operating edges spaced apart along the narrow inter 
space between them for forming therealong a continu 
ous wave path closely con?ning the wave energy, so 
that it requires a mechanical working technique of a 
high degree and presents dif?culty in manufacturing 
and assembling such cooperating edges exactly spaced 
along their entire length. Also, the area of the conduc 
tive plates composing the slot line and inserted into a 
waveguide of speci?ed size, is too narrow to provide 
desired circuit elements of various kinds required for 
the object of this invention. On the contrary, a single 
conductive plate is used as for the image-type slot line 
in a state opposed to the wide wall surface of a wave 

_ guide; therefore it is very easy and effective to con 

struct the slot line inside the waveguide and to provide 
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desired circuit elements on the conductive plate com 
posing the slot line. 

i 1-3. An embodiment constructed with a filter'of the 

slot line type. 

As shown in FIG. 6, this embodiment is formed by in 
serting into the waveguide 5 the conductor plate 1 pro 
vided with a ?ltervconsisting of a M2 slot resonator 14 
which has already been developed as a ?lter. 

In the case of FIG. 6 as well as FIG. 4 the output por 
tion 7 need not necessarily be a waveguide, but the out 
put portion consisting of a slot line can also be coupled 
to the ?lter, without any modi?cation of the ?lter, to 
a subsequent circuit. The same'applies to the following 
embodiments. 

2. Band Elimination Filter 

2-1. Narrow band elimination filter 

FIGS. 7a and 7b show an embodiment of a very nar 
row band elimination ?lter constructed by providing 
the conductor plate 1 with a slot 15 of )t/ 2 in length and 
then coupling it to an image-type slot line 16. FIG. 8 is 
a further embodiment of such a ?lter wherein a pair of 
slots 15 are formed, and FIGS. 9a and 9b show another 
embodiment in which a dielectric base plate 17 is made 
to tightly contact with the conductor plate 1 so as to 
render the ?lter more compact. 

2-2. Comparatively wide band elimination filter 

FIGS. 10 and 11 show two embodiments of a com 
paratively wide band elimination ?lter according to the 
invention and of conventional type, respectively. The 
filter shown in FIG. 10 uses an image type slot line 16 
and that in FIG. 11 employs a conventional type slot 
line,- and both of them utilize a dielectric base plate 17 
resulting in compactness of construction; otherwise it 
is dif?cult as described before to construct the conven 

tional type ?lter. 

3. Directional Coupler 

FIGS. 12a and 12b show an embodiment of a direc 
tional coupler comprising the combination of image 
type slot lines and a conductive plate provided with a 
plurality of coupling apertures and inserted vertically 
between ?ns of the slot lines. In FIG. 12a, an input 18 
appears at an output 19 and also at an output 22 
through coupling apertures 21 of an insertion plate 20. 
However, with respect to an input 23 electromagnetic 
waves are added in opposite phases via two coupling 
apertures 21, so that the input 18 does not appear. A 
similar reverse characteristic is obtained for the input 
23. It is possible to broaden the band width by increas 
ing a number of coupling apertures 21. In FIG. 12a, the 
openings 18, 19, 22 and 23 are‘shown as the waveguide 
openings, but even when parts or all of them are 
formed by slot lines, similar characteristics are ob 
tained. 

4. Combination with Semiconductor Elements 

4-1. Oscillator circuit or mixer circuit 

FIGS. 13a, 13b, 13c and 13d show one embodiment 
of an oscillator circuit or mixer circuit. In the embodi 
ment as shown in FIG. 13a the conductor plate 1 is pro 
vided with a slot 24 of M4 in length with which an L 
shaped portion 25 for coupling of diode(s) isformed. 
As illustrated in FIG. 13b, on a dielectric base plate 26 

6 
are arranged a diode 27, a tuning circuit 28 having a 

‘ length of M4, a filter 29, an output terminal 30, and 
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ground conductor bands 31 to cover the upper and 
lower edges of the base plate 26. The dielectric base 
plate 26 thus constructed is stacked on the conductor 
plate 1 in such con?guration as shown in FIG. 13c, and 
its transverse section is shown in FIG. 13d. The termi 
nal 6 serves in the case of an oscillator circuit as an out 

put terminal and in the case of a mixer circuit as an 
input terminal for an incoming signal and a locally os 
cillating signal. In the case of the mixer circuit, an IF 
output is derived from the output terminal 30. 

4-2. Up-Converter 
FIGS. 14a and 14b illustrate one embodiment of an 

up-converter. A microwave input 6 is fed via a ?lter 32 
to a diode 33. As for this ?lter 32, one of those ?lters 
shown in FIGS. 2, 4, 7, etc. can be used. The diode 33 
together with a tuning element 34 is mounted previ 
ously on a dielectric base plate 35. Reference numeral 
36 represents an IF ?lter of the strip line type which 
eliminates microwaves. An IF signal is supplied from a 
terminal 37 so that the diode 33 is excited, resulting in 
frequency conversion. The frequency-converted signal 
appears at an output terminal 39 through an output ?l 
ter 38. - 

5. E-Plane Circulator 

FIGS. 15a and 15b show an embodiment in which a 
known circulator of the slot-type is inserted into a 
waveguide 40. As shown in FIG. 15a, the E-plane of the 
waveguide 40 is branched in the shape of Y. The slot 
type circulator comprises a Y-branched dielectric base 
plate 41, on which a Y-branched slot line is formed by 
metallic covering layer 42, and a ferrite disc 44 is at 
tached to the branching portion 43 of the slot line. A 
direct current magnetic ?eld is applied to the ferrite 
disc 44 perpendicular to the E-plane of the waveguide 
40. For example, such a dc. magnetic ?eld is applied 
to the ferrite disc 44 by means of magnets 45 as shown 
in FIG. 15b. 

6. Frequency Doubler Circuit 

As shown in FIG. 16a, a composite rectangular wave 
guide generally indicated by numeral 50 is constructed 
by connecting a waveguide portion W1 which passes a 
fundamental wave to a waveguide portion W2 which 
passes higher harmonics. At the center of the wave 
guide 50 in parallel with its E-plane including the line 
A"-B"-C" is inserted a plane circuit 52 so called ac 
cording to the invention and represented by a broken 
line, which comprises in succession, as shown in FIG. 
16b, a fundamental wave pass ?lter F1, a higher har 
monics elimination ?lter F3, a frequency doubling cir 
cuit portion FD and a higher harmonics pass filter F2, 
each circuit element being constructed such as men 
tioned before. 
When a fundamental wave is supplied from the left 

end in FIG. 16b, the fundamental wave which passed 
through the band pass filter F1 is fed via the image-type 
slot line to a diode (for example, a varactor diode) D 
which generates higher harmonics. Then, the higher 
harmonics generated at the diode D is derived via the 
band pass ?lter F 2 from the right end of the waveguide. 

If in FIG. 16b the distance between the diode D and 
point B” is maintained at Kai/4 (A01 is wavelength of the 
fundamental wave inside the waveguide portion W1), 
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the impedance viewed from the diode D. towards it 
right side presents a higher value, so that the funda 
mental wave is applied to the diode D with very high 
efficiency. On the other hand, if the distance d of the 
portion of the slot line in the waveguide portion W1 is 
chosen so that similarly, the impedance viewed from 
the diode D towards its left side has a high value, maxi 
mum output of the higher harmonics can be obtained. 
The higher harmonics elimination filter F3 serves to 
prevent the higher harmonics from leakage towards the 
left side from the waveguide portion W1. 

7. Switch Circuit 

In order to form a plane circuit 52 at the central area 
of a rectangular waveguide 54 in parallel with its E 
plane as shown in FIG. 17a and enable it to operate as 
a switch circuit of a traveling wave type, a switching 
diode D is disposed at the location having its both sides 
coupled to image-type slot lines, respectively, in such 
a manner that a dc. voltage can be applied to said 
diode as shown in FIG. 17b. When the slot line at the 
location of the diode is short-circuited or made open by 
connection or disconnection of the d.c. voltage, trans 
mission of 170 waves is also switched on or off. By using 
such a travelling wave-type diode switch a plane circuit 
as shown in FIG. 17c can be constructed which pro 
vides functions of an equivalent circuit shown in FIG. 
17d. That is, a plane circuit is constructed with a plural 
ity of short-circuiting conductive strips in such a man 
ner that parts of the respective conductive strips can be 
short-circuited or made open by corresponding diodes 
D1, D2, . . . . If phases a, and a2 indicated in FIG. 17c 

satisfy the following relations, 

(a1+a2)/2 = 90° 

and 

a2 —- a, << 90° 

the plane circuit thus constructed provides desired 
phase variation 4) to the electromagnetic waves fed to 
the input (for example, the left side) of the waveguide 
by suitably switching on or off the dc. voltage applied 
to the respective diodes D1, D2, . . . so as to short-circuit 

the diode(s) at proper phase location(s), and subse 
quently the electromagnetic waves varied in phase can 
be derived from the output (for example, the right side) 
of the waveguide. Accordingly this plane circuit may 
serve as a digital phase shifter. The phase variation (12 
mentioned above can be changed in a digital manner 
depending upon which of the diodes or which combina 
tion of the diodes is short-circuited. 
As seen from the respective embodiments mentioned 

above, the microwave circuits according to the inven 
tion are simple in structure so that manufacturing and 
assembling them are facilitated, thereby enabling them 
to be produced in large scale. That is to say, as shown 
in FIG. 3, working to the waveguide is sufficient to di 
vide it into two parts (or four parts in the embodiment 
of FIG. 12) in parallel with its E-plane, and such config 
uration can easily be obtained by molding of plastic 
material. Plastic members thus molded for two halves 
of a waveguide are subjected to metal plating or cov 
ered with metal foil to provide conductivity so that a 
complete waveguide can be obtained. A conductive 
plate to be inserted inside of the waveguide requires 
only a punching operation and moreover electrodes on 
the dielectric base plate can be constructed ‘by thick 
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8 
film circuits utilizing vapor-deposition or printing tech 
niques so that it is very suitable for mass-production. 
Furthermore, characteristics of the'microwave circuits 
according to the invention are determined by circuits 
provided on the base plate to be inserted inside the 
waveguide, so that making the waveguide of plastic ma 
terial, etc. which expand or contract slightly depending 
upon temperature has lesser in?uence on characteris 
tics. In addition, upon dividing into two parts the wave 
guide is so split so that its split planes are proportioned 
in parallel with the E-plane and at the center of the H 
plane, resulting in such advantage that leakage in cur 
rent inside the waveguide at the split planes is small. 

If desired, the conductive plate which is inserted in 
side the waveguide in parallel with the E-plane can be 
located at other than the central portion thereof. How 
ever, the cut-off frequency in this case does not be 
come double of that of the waveguide before insertion 
of such a conductive plate. Moreover, a number of con 
ductive plates, to be inserted is not limited to one, but 
two or more conductive plates can be inserted as shown 
in FIG. lb. 
While the invention has been particularly shown and 

described with reference to preferred embodiments 
thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made 
therein without departing from the spirit and scope of 
the invention. 
What is claimed is: 
l. A microwave circuit comprising a waveguide, and 

a single conductive ?at member ending with an unin 
terrupted edge, and arranged inside said waveguide in 
parallel with the E-plane to form a cut-off region, said 
single ?at member including a plurality of planar cir 
cuit elements wherein a plurality of said circuit ele 
ments form a band pass filter both by coupling said cir 
cuit elements between each other and by coupling be 
tween said circuit elements and a transmission region 
of the waveguide, the circuit elements coupled to the 
transmission region of the waveguide comprising im 
age-type slot lines. 

2. A microwave circuit comprising a waveguide, and 
a single conductive ?at member ending with an unin 
terrupted edge, and arranged inside said waveguide in 
parallel with the E-plane to form a cut-off region, said 
single ?at member including a plurality of planar cir 
cuit elements wherein a plurality of said circuit ele 
ments form a band elimination ?lter both by coupling 
said circuit elements between each other and by cou 
pling between said circuit elements and a transmission 
region of the waveguide, a plurality of said circuit ele 
ments comprising any of half-wavelength resonators 
and image-type slot lines. 

3. A microwave circuit comprising a waveguide, and 
a single conductive ?at member ending with an unin 
terrupted edge, and arranged inside said waveguide in 
parallel with the E-plane to form a cut-off region, said 
single flat member including a plurality of planar cir 
cuit elements wherein a plurality of said circuit ele 
ments form a band elimination ?lter both by coupling 
said circuit elements between each other and by cou 
pling between said circuit elements and a transmission 
region of the waveguide, the circuit elements which are 
coupled to said transmission region of the waveguide 
comprising image-type slot lines. 
~45 A microwave circuit comprising a waveguide, and 

a single conductive ?at member ending with an unin 
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terrupted edge, and arranged inside said waveguide in 
parallel with the E-plane to form a cut-off region, said 
single ?alt member including a plurality of planar cir 
cuit elements wherein a plurality of the circuit elements 
are coupled between each other and said circuit ele 
ments are coupled to a transmission region of said 
waveguide to provide desired functions, and wherein 
said single conductive ?at member is slant shaped to 
form an opening of an image-type slot line. 

5. A microwave circuit comprising a waveguide, and 
a conductive ?at member arranged inside the wave 
guide in parallel with its E-plane to form a cut-off re 
gion, said ?at member including a plurality of planar 
circuit elements, wherein a plurality of the circuit ele 
ments are coupled between each other and said circuit 
elements are coupled to a transmission region of said 
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10 
waveguide, said plurality of circuit elements forming a 
band pass filter by both couplings, said circuit elements 
coupled to said transmission region including image 
type slot lines. 

6. A microwave circuit comprising a waveguide, and 
a conductive ?at member arranged inside the wave 
guide in parallel with its E-plane to form a cut-off re 
gion, said ?at member including a plurality of planar 
circuit elements, wherein a plurality of the circuit ele 
ments are coupled between each other and said circuit 
elements are coupled to a transmission region of said 
waveguide, said plurality of circuit elements forming a 
band elimination ?lter by both couplings, said circuit 
elements coupled to said transmission region including 
image-type slot lines. 

* * * * * 


