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This invention relates to electrical waveguides 
of the kind having a rectangular or other non 
cireular cross-section. For tuning such wave 
guides it has been the practice to employ a piston 
having a shape conforming to the cross-sectional ' 
area of the waveguide and to cause the piston 
to move axially along the waveguide by the pro 
vision of a suitable screw. In general it is dif? 
cult tomake the ‘piston a perfect ?t in the wave 
guide and it is usually therefore the practice to 
provide the piston with‘ some ‘form of wave trap 
to- prevent high-frequency power from passing 
the piston. 
A piston for use in a non-circular waveguide is 

difficult to construct and, moreover, since it is ' 
guided by the sides of the waveguide which are 
not usually verysmooth the travel of the piston 
is often erratic and, furthermore, since it is usual 
to employ a-screw to cause axial movement of the 
piston it is necessary, since the piston cannot 
rotate relatively to the‘ waveguide to provide‘ a 
‘joint. between the screw and the piston to allow 
the piston to move axially without rotating. The 
provision. of such a joint, however, often intro 
duces back-lash. 

It has hitherto as will be appreciated from the 
above, been considered necessary to make the 
piston conform ‘as ‘closely as possible to the wall 
of the waveguide. I have found however, that 
the close ?t, contrary to the practice hitherto, 
is unnecessary since providing the piston is ar 
ranged close to the walls of the waveguide where 
maximum voltage exists a wide separation be 
tween the piston and the other walls of the wave 
guide can be employed. For example with a 
waveguide of rectangular cross-section and ex 
cited in the H10 mode, the maximum voltage exists 
at the mid-point of the longer walls of the wave 
guide cross-section. In such a case the piston 
can be arranged close to the longer walls but 
separated widely from vthe shorter walls. This 
leads to considerable simpli?cation of the con 
struction of tuning piston. , 
Thus when using non-circular waveguides it is 

not necessary to employ a piston having a shape 
corresponding to the cross-sectional shape of the 
waveguide since, providing they piston is of a suiii 
cient cross-sectional area to cause attenuation 
of the waves within the free space between the 
piston and the wall of the waveguide, the piston 
can be of any shape in cross-section and can 
therefore be of such a shape that it can rotate 
within the waveguide and hence avoid the neces 
sity of providing a joint which permits relative 
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With such a form of piston it is necessary'to pro 
vide the latter with some form of wave trap to 
prevent power from passing through the coaxial 
circuit which is formed by the piston and the 
waveguide. _ 

Acording therefore to one feature of the inven 
tion there is provided a waveguide of non-circular 
cross-section having a tuning piston of such a 
shape that it can rotate within the waveguide and 
having a cross-sectional area to cause attenua 
tion of waves within the free space and between 
the piston and the wall of the waveguide, said 
piston also having means for preventing power 
from passing along the circuit formed by the 
piston and the waveguide. 
According to another feature of the invention 

there is provided a waveguide having a rectangu 
lar cross-section and having a tuning piston of 
circular form in cross-section so that it can rotate 
within the waveguide and having a cross-sec 
tional area to cause attenuation of ‘waves within 
the free space between the piston and‘ the wall of 
the waveguide, said piston also having means for 
preventing power from passing along the circuit 
formed by said piston and waveguide. ' 
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 drawings, in which: 

Figure 1 is a transverse section through avwave 
guide and a tuning piston arranged therein,’ 
Figure 2 is a cross-sectional view takenal'o‘ng 

the line 2—2 of Figure 1, and 
Figure 3 is a View similar to’ Figure 2 showing 

a modi?ed form of piston. 
As shown in Figure 1, the reference numeral 1 

‘indicates a waveguide of rectangular cross-sec 
tion, the longer dimension of the cross-sectional 
area of the waveguide being chosen so as to pass 
power at a desired operating frequency and 
usually in the H10 mode so that the electric vector 
will be directed perpendicularly to the longer 
Walls of the waveguide as seen in cross-section. 
‘In order to tune, the waveguide a tuning piston 
2, is employed which is of circular cylindrical 
form, as shown, and having a diameter slightly 
less than the smaller dimension of the waveguide 
cross-section, the piston being disposed centrally 
between the walls of the waveguide. The piston 
is provided with a suitable adjusting screw 3 
supported in any convenient manner relatively 
to the waveguide. Owing to the cylindrical con 
struction of the piston it will be appreciated that 
the latter on rotation of the screw 3 can rotate 

movement between the screw and the piston. 56 within the waveguide and move axially with re 
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spect thereto for tuning purposes and out of con 
tact with all of the walls of the waveguide. The 
free space which is left surrounding the piston is 
too small to pass power at the operating fre 
quencyand hence the piston acts as a re?ecting 
surface. However, the piston 2 and the waveguide 
form a coaxial circuit the piston forming the 
centre conductor and wall of the waveguide the 
outer conductor of said circuit. In order to pre 
vent power from passing through the coaxial 
circuit as formed, the circumferential surface of 
the piston 2 is provided with one or more grooves 
4 having a depth of a quarter of wavelength at 
the operating frequency and if more than one of 
said grooves are provided, as shown in Figures 2 
and 3, successive grooves are spaced apart a 
quarter of an operating wavelength. ‘ Each groove 
4 presents at its open end a high impedance 
which is transformed to a low impedance bythe 
preceding length of piston and thus presents a 
low impedance and hence an effective short cir 
cuit between the piston and the wall of the wave 
guide. 
As the diameter of the piston 2 may be such 

that with grooves a quarter of wavelength deep 
the bottoms of the grooves may merge into one 
another, the grooves 4 as shown in Figure 2 are 
disposed obliquely to the longitudinal axis of the 
piston so as to avoid such merging. Alterna 
tively, as shown in Figure 3, the grooves can be 
disposed in planes at right-angles to the longi 
tudinal axis of said piston and the grooves ?lled 
with a suitable dielectric materal, such as for 
example, a phenolic synthetic resin so that the 
wavelength in the dielectric material is less than 
in air whereby the depth of the grooves can be 
reduced. 
The length of the piston and the number of 

grooves employed may be varied to suit partic 
ular circumstances. If the piston is used in a 
Wavemeter having a high Q it will preferably be 
desirable to employ three or more grooves, 
whereas for a simple reactance tuner in a 
matched wave guide a single groove, will usually 
be sufficient. 
Although the invention has been described 

as applied to guides having a rectangular cross 
seetion and employing a piston of circular form 
in cross-section, it will be appreciated that the 
invention is not limited thereto since it can be 
employed with waveguides having other non 
circular forms of cross-section and to pistons of 
other than circular form. 
What I claim is: . 
1. A waveguide of rectangular cross section 

and excitable in the H10 mode, and a tuning pis 
ton, means rotatably mounting said piston for 
axial movementinthe Waveguide with its axis 
of rotation parallel to the longitudinal axis of 
the waveguide, said piston having a circular form 
in cross section and disposed centrally between 
the walls of the waveguide which are disposed 
closer together and having a diameter slightly 
less than the smaller dimension of the wave 
guide cross section, said piston having means for 
effectively short circuiting the piston to said 
walls of said wave guide. 
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2. A waveguide of rectangular cross section 

and excitable in the H10 mode, a tuning pis 
ton, means rotatably mounting said piston for 
axial movement in the waveguide with its axis 
of rotation parallel to the longitudinal axis of 
the waveguide, said piston having a circular form 
in cross section and disposed centrally between 
the walls of the waveguide which are disposed 
closer together and having a diameter slightly 
less than the smaller dimension of the wave 
guide cross section, said piston having means for 
effectively short‘ circuiting the piston to said 
walls of said Wave guide, and a screw-threaded 
rod ?xed to said piston and engaging a screw 
threaded support for rotating the piston to move 
it axially of said waveguide with the axis of ro 
‘tation of said piston parallel to the longitudinal 
axis of the waveguide. 

3. A waveguide of elongated cross-section hav 
ing a tuning piston rotatable within the wave 
guide, said piston having such cross-sectional 
area in relation to the internal dimensions of 
the waveguide that a pair of opposite surfaces 
on said piston are disposed close to but out of 
contact with areas adjacent said piston on the 
internal surface of said waveguide Where maxi-y 
mum voltage exists, other surfaces on said piston 
being more widely spaced from said waveguide, 
said piston also having means for effectively 
short-circuiting the piston "to said areas of said 
waveguide, an a screw-threaded rod ?xed to said 
piston and engaging a screw-threaded support 
for rotating the piston to move it axially ofv said 
waveguide with the axis of rotation of said piston 
parallel to the longitudinal axis of the waveguide. 

4. A waveguide of elongated cross-sectionhav 
ing a tuning piston rotatable within the wave 
guide, said piston having such cross-sectional 
area in relation to the internal dimensions of 
the waveguide that a pair of opposite surfaces 
on said piston are disposed close to but out of 
contact with areas adjacent said piston on the 
internal surface of said waveguide where maxi. 
mum voltage exists, other surfaces on said piston 
being more widely spaced from said waveguide, 
said piston having a circumferential groove 
spaced from one end of said piston to provide 
an effective short circuit between the piston and 
the said areas of said waveguide, and a screw 
threaded rod ?xed to said piston and engaging a 
screw-threaded support for rotating the piston 
to move it axially of said waveguide with the 
axis of rotation of said piston parallel to the lon 
gitudinal axis of the waveguide. ' - . ' 
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