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[57] ABSTRACT 

Waveguide for use in moisture measurement com 
prises two plates with the propagation channel partly 
formed in each'. Preferably both plates have a series of 
spaced grooves or slots at preferably both sides of the 
channel and transverse thereto to reduce longitudinal 
excitation of electromagnetic waves outside the chan 
nel. 

7 Claims, 3 Drawing Figures 
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WAVEGUIDE FOR MOISTURE MEASUREMENT 
This invention relates to waveguides, particularly but 

not exclusively waveguides for use in measuring the 
moisture content in sheet materials. 

lt is well known that any moisture in a sheet material 
lying between the halves of a split waveguide will alten 
uate the micro waves propagated along the waveguide 
propagation channel. The energies of the micro waves 
before and after contact with the sheet material give 
the attenuation and hence an indication of the moisture 
content in the sheet material. The sheet material may 
be stationary or moving, the guide being appropriately 
designed in the latter case. 
A disadvantage of such a waveguide however is that 

unless the sheet material ?lls the gap between the guide 
plates exactly, then there is always the possibility that 
electromagnetic energy will radiate from the propaga 
tion channel allowing the electric field to excite lon 
gitudinally in the gap between the plates and outside 
the propagation channel, thus causing electromagnetic 
energy to propagate in the area surrounding the 
propagation channel. Such propagation energy may be 
lost by radiation or may couple into another part of the 
waveguide causing errors in moisture determination. 

It is an object of this invention to provide a 
waveguide wherein the aforesaid disadvantage is ob 
viated or mitigated. 
According to the invention there is provided a 

waveguide comprising two plates arranged in face to 
face relationship with the propagation channel partly 
formed in each of the opposed faces of the plates and 
wherein at least one of said opposed faces has slots or 
grooves which are spaced in the direction of the length 
of the propagation channel, which are located at at 
least one side of the propagation channel, and‘ each of 
which extends in a direction transverse to the direction 
of the length of the propagation channel but does not 
penetrate such channel so that said slots‘ can act to 
reduce or eliminate longitudinal excitation of elec 
tromagnetic waves outside the propagation channel. 

Preferably, there is a series of such slots or grooves at 
each side of the propagation channel. 

Preferably, each of said slots or grooves has a curved 
base which leads to the surface of the waveguide plate, 
one end of such base terminating close to the propaga 
tion channel. - 

Preferably also, each waveguide plate has such slots 
or grooves. 
There may be, in one or both of the waveguide 

plates, one or more choke channels extending transver 
sely of and through the transverse grooves or slots. 
There may be ‘a dielectric material holding channel 

extending transversely of, and passing through, the 
grooves or slots. 

Preferably, there is a lossy dielectric material in the 
or each dielectric holding channel, the transverse slots 
or grooves passing through such material. 
An embodiment of the invention will now be 

described, by way of example, with reference to the ac 
companying drawings, wherein: 

FIG. 1 is a sectional elevation taken through one 
plate ofa split waveguide; ‘ 

FIG. 2 is a diagrammatic sectional elevation taken 
through the ,part of waveguide when the plates are 
operatively positioned in relation to the sheet material 
to be tested; and ' 

20 

2 
FIG. 3 is a perspective view of part of one of the 

waveguide plates, and shows the plate face in which the 
propagation channel is partly formed. 

Referring to the drawings, firstly to FIG. 1, 
waveguide plate shown therein is represented by the 
reference numeral 10 and a part of the propagation 
channel formed in such plate 10 by the reference nu 
meral 12, such channel 12 extending in a direction nor 
mal to the plane containing FIG. 1. In the completed 
waveguide the three channel sections 12 are joined end 
to end to form a continuous propagation channel. 

lnterspaced with the propagation channels 12 and 
extending parallel thereto are dielectric material hold 
ing channels 14 each containing the rectangular section 
rod of dielectric material 4. The channels 14 are 
formed on the same side of the plate 10 as the channel 
sections 12. 

Interspaced between the channel sections 12 and 
channels 14 are choke channels .3 which are parallel 
both to the channel sections 12 and the channels 14 
and are also formed in the same face of the plate as sec 

. tions 12 and channels 14. 
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Extending transversely from each side of each chan 
nel section 12 is a series of spaced slots 5 which extend 
through the dielectric material 4 as shown in FIG. 3 and 
each of which is de?ned by grill walls and has a curved 
base of the form shown in the drawings so that the 
depth of the slot decreases to zero at'each end and the ' 
base runs into to the face of the plate in which channel 
sections 12 and channels 14 are formed. These slots 5 
are formed so that they terminate close to the propaga 
tion channel sections 12 but do not open into such sec 
tions. 

It will be appreciated that these slots or grooves ,5 
‘ along the edges of the channel sections 12 are external 
to the electromagnetic path of the waveguide and in 
terupt the longitudinal conducting, surface immediately 
external to the aforesaid channel. 

Referring now to FIG. 2, the other plate 16 of the 
waveguide has been shown as not having any choke 
channels 3 but it is to be appreciated that this omission 
is optional and if desired the plate: 16 may be provided 
with such channels 3 and therefore, be identical to 
plate 10. It is also to be noted that in FIG. 3 only two 
choke channels 3 have been shown. This is simply in 
the interest of clarity of the drawing. ’ p ' 

In using the waveguide in the manner indicated in 
FIG. 2 with a material to be tested positioned between 
the plates as indicated at l in FIG. 2, longitudinal 
propagation of energy along the propagation channel 
direction but external to the channel is prevented by 
the slots 5 which are so spaced as not to have a dimen 
sional or periodic spacing which is an integral fraction 
of the wavelength of the electromagnetic radiation in 
order to ‘prevent resonances :in the longitudinal 
direction. Energy escaping past the high electrical im 
pedance created by the resonance slot or choke 3 is ab 
sorbed by the lossy material bars '4 and therefore, using 
this waveguide it is to be expected that the results ob~ 
tained in measuring the moisture content of sheet 
material such as sheet 1 would be more accurate than 
using a waveguide without the slots 5. 

lclaim: . 

l. A waveguide comprising two plates arranged in 
face to face relationship with the propagation channel 



3,720,890 
3 

partly formed in each of the opposed faces of the plates 
and wherein at least one of said opposed faces has slots 
or grooves which are spaced in the direction of the 
length of the propagation channel, which are located at 
at least one side of the propagation channel, and each 
of which extends in_ a direction transverse to the 
direction of the length of the propagation channel but 
does not penetrate such channel so that said slots act to 
reduce or eliminate longitudinal excitation of elec 
tromagnetic waves outside the propagation channel. 

2. A waveguide according to claim 1, wherein there 
is a series of such slots or grooves at each side of the 
propagation channel. 

3. A waveguide according to claim 2, wherein each 
of said slots or grooves is defined by side walls and a 
curved base and diminishes to zero depth at each end, 
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4 
one end of such base terminating close to the propaga 
tion channel. 

4. A waveguide according to claim 3, wherein each 
waveguide plate has such slots or grooves. ’ 

5. A waveguide according to claim 4, wherein there 
is at least one choke channel in at least one of the 
waveguide plates extending transversely of and through 
the transverse grooves or slots. 

6. A waveguide according to claim 1, wherein there 
is a dielectric material holding channel extending trans 
versely of, and passing through, the grooves or slots. 

7. A waveguide according to claim 6, wherein there 
is a lossy dielectric material in each dielectric holding 
channel, the transverse slots or grooves passing through 
such material. 


