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Abstract— A compact 90 degree waveguide E-plane adapter is 

proposed. The adapter includes two inner transition elements, 

one at each waveguide. The measured bandwidth for VSWR=1.6 

of the component is 3.3 to 5 GHz. The advantages of the proposed 

adapter are compact size in comparison to conventional adapters 

and two opposite output phases available.  

I. INTRODUCTION  

90 degrees waveguide adapters [1-2] are used for many 
years, however as far as we know, these adapters have a 
defined output phase. Moreover, most of them are based on an 
arc shaped design and thus their dimensions are relatively 
large. Here we propose a compact, wideband, well-matched 
adapter having two inverse output phase states. 

The structure of the paper is as follows: in section II we 
present the geometry of the adapter, in section III we deal with 
simulation results, section IV describes measurements and 
finally section V concludes the paper.     

II. GEOMETRY  

A drawing of the simulated adapter is shown in Figure 1. It 

is shown that two outputs phase states can be constructed. 

 

 

 

 

 

 

 

 

 

 

                 Figure 1. A drawing of two adapters. 

 

The dimensions of the waveguide are a = 60 mm and b = 30 
mm. The dimensions of the U shaped component are  11 x 13 
mm. The dimensions of the left component are 23 x 24 mm. 
The left component is connected to the bottom of the 
waveguide. The inner two components are connected by a wire 
with a length of  20 mm and diameter of 6 mm. 

III. SIMULATION  

The return loss of the component is shown in Figure 2.  It is 
shown that the VSWR of the component is 1.13 between 3.0 to 
4.5 GHz. 

 
Figure 2. The simulated return loss of the component 

 

IV. MEASUREMENT  

    Pictures of the final component are shown in Figure 3. 

 

 

 

 

 

 

 

 

Figure 3a. An outer view of the proposed adapter. 
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b. An inner view of the proposed adapter 

The measured return loss of the adapter is shown in Figure 4. 
The return loss between 3.2 GHz to 5.5 GHz is lower than -13 
dB. The bandwidth is broader than in the simulation but the 
matching is poorer. 

 

 

 

 

 

 

 

 

 

A comparison between a conventional radius bend adapter and 
the proposed adapter is shown in Table 1. 

 

 TABLE I.  A COMPARISON BETWEEN A CONVENTIONAL 

ADAPTER AND THE PROPOSED ADAPTER (SIMULATION) 

 Conventional Bend 

Adapter 
The Proposed Adapter 

VSWR  1.10 1.13 

Frequency (GHz)  3.30 - 4.90 3.00 - 4.50 

Size / Area 11 X 11 = 121 cm
2
 8.5 X 4.5 = 38 cm

2
 

Phase States  1 2 

.  

V. CONCLUSION 

   A compact 90 degree E-plane adapter was introduced. The 

simulated VSWR of the component is 1.13 at 40% bandwidth. 

The advantages of the proposed adapter are the option for two 

output phases and its compact size. Some disagreement 

between the simulated and measured return loss can be 

explained by inaccurate manufacturing.   
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Figure 4.  The measured return loss of the proposed adapter 

 

 


