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1 
This invention relates to windowed apertures 

in wave-guides and the like,and particularly to 
Such apertures in tranSmit-receiving tubes and 
Similar devices,such as are generally used in 
radar and other ultra high frequency electro 
magnetic Wave transmission tubes for protecting 
the reCeiving apparatus while the transmitting 
pulSe 0CCurs,Such tubes aregenerallygas filled 
and have one or more resonant circuits with a 
gap in at least one of them betWeen Which a dis? 
Charge may flash for operation of the tube,for 
example,when a Wave pulse from the transmitter 
goes out along the wave guide. Considerable 
trOuble is eXperienced with SuCh tubeS when used 
at highinstantaneous poWer levels,The charac 
teristics of the tube change and the insulating 
material of the window deteriorates or reduces 
the life of the tube. 

I have found that this is due to fash-over oC 
Curring acroSS the outside Of the Window,and 
that this occurs deSpite the length Of gap inSide 
the tube being Very muCh leSS than the leakage 
path across the window. The adyancing Wave 
front of the pulse reaches the Window before 
reaching the interi0r gap,and a high Woltage 
builds up at the window before thereis any volt 
3ge at the gap. 
I find that this may be prevented or inhibited 

by extending the glass of the window to a con? 
siderable distance away from the aperture itSelf 
and on the outside of the tube,In SOme CaSeS, 
?heglass of thewindow may be extended overthe 
metal support to the walls of the waveguide,al 
though that is not generally necessary. In Cer? 
tain types of prior tubes the glaSS Was Sealed in : 
such a waythatitextended away from the aper? 
ture ontheinside of thetube,and with Such tubes 
a reversal of,the window is süficient to achieve 
the result. 
Other objects,features and advantages will be 

apparent from the folowing specification,taken 
in connection with the accompanying draWing 
in Which: 
Eig.1 is a perspective view of a device accord? 

ing to my invention; 
Fig.2 is a longitudinal seCtion through 

vice according to my invention. 
?n the figures,the envelope inay comprise for 

example a waveguide tube of rectangulay 
cross section and flat end plates 3 generaly of 
1arger cross section for a connection,and eagh 
havingarectangularwindow4 ofglassorthe like 
on the outside of the device at the input end… 
Another window 15 may be placed at the output 
end,and this output window 15 may have the 
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2 
glaSS Sealed to its inside portion 16. Extending 
inside the Wave-guide 1 and from the shorter 
Walls 5 are Small rectangular metai plates 6 and 
the hollow metal Conical pieces T extending to 
Ward each other from the opp0site1onger dimen 
SiOn Walls betWeen two of the metal plates 6 ina 
plane transverse to the axis of the Wave-guide, 
The plates 6 and c0nes T t0gether with their 
metallic connections form a resonant circuit 
the opp0Sing COnes afording discharge gaps,the 
reSonant Circuit and C0nes-constituting a com 
posite reSonant Circuit and discharge gap struc 
ture extending across the wave-guide.: The 
plates 6 extend into,thewave-guide f through 
slots,The plates 8are soldered orwelded to the 
guide l to form a hermetical Seal. 
Some trans-receive tubes may have Only one 

such resonator or may have some other suitable 
form of resonat0r,the 80-Called broad bandtubeS 
generally having two of them,in addition tO 
which the metal plate 3,with its Window 4 also 
formsa resonat0r,so thatina tube Such as Shown 
in Figure 1,With a Window in each end,there are 
four resonant circuits, The multiplicity of 
resonant circuits permits the tube to give good 
response overa broader band.of Wave-lengths,in 
the manner Well-Known in the art,The reSona 
tors are generaly spaced One quarter Wave 
1ength apart. A Keep-alive electrode extends 
into,butis spaced from one of the cones T,gen 
erallyat the resonator nearest the oqtputend of 
the tube,Electrode 17 is joined to a terminal 
cap 9 carried by glass tube 10 on flanged metal 
sleeve H that is in turn sealed to wave-guide 1. 
The tube may be exhausted throughthe tubu 

lation 13 extending through one ofthewals and 
sealed hermetically atits outer end. Thetube is 
filled withgaswhichgenerallyincludes a quench?? 
inggas,suchaswatervaporto speed up deioniza 
tion,The tube may be filled for example with 
5 mm. of argon and 3% mm. of water vapor. 
This pressure is not critical,and is expressed in 
the usual manner in millimeters of merCury 
preSSure. 
A material such as sodium hydroxide may be 

used to increase the life of the tube in the man? 
ner shown in co-pending application Serial 
35.905 filed June 29,1948 by Ezio Thomas 
Casellini. - 

My invention is particularly useful as a trans 
mit-receivetubein balanced duplexers and ring? 
typeduplexers,asshown for example in Chapter 
8 of the book "MicroWave Duplexers" of the 
Radiation Laboratory Series,by L. D. Smullin 
and C. G. Montgomery,and published by the 
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McGraw-Hill Book Company,New York,N. Y. 
The voltage across the tube window in Such cir 
cuits reaches Very high valueS. 
What ?claimis: 
1. A high frequency electric discharge tube 

adapted for mounting in a wave guide structure, 
said tube being of the type characteristically em 
ploying a resonant window,said tube having a 
gas-filled envelope including a length Of her 
metically Sealed Wave guide and a reS0nant Win 
dow hermetically sealed to said one end of Said 
1ength of waveguide,Said window having a metal 
plate in which is provided a Central reS0nant 
aperture and a hermetically Sealed covering of 
insulating material acroSS Said aperture and eX? 
tending a Substantial distance aWay from Said 
aperture and over the face of said plate on the 
Side thereof away from Said length of Wave guide 
and ocCupying a major part of the diference 
between the area of the aperture and the CrOSS? 
Sectionalarea of the waVeguide. 
2,A high frequency electric discharge tube of 

the type characteristically employing a reSonant 
window,Said tube having a gas-filled envelope 
inciuding a length of hermetically sealed rec 
?angular Wave guide and a reSOnant Window 
hermetically Sealed across oneend of Said length 
of Wave guide,Said window having a metal plate 
in Which is provided a central reSonant aperture 
and a hermeticaly sealed covering of insulating 
material across Said aperture and extending Cver 
the face of Said plate on the Side there0f aWay 
from Said length of wave guide and oecupying a 
major part of the diference in width betWeen 
SaidWaveguide andSaidaperture, 

3. A high frequency electric discharge tube 
adapted for mounting in a wave guide structure, 
Said tube being of the type CharacteristiCally 
employing a reSonant window,including a gas 
filled length of hermetically sealed wave guide, 
a composite reSonant circuit and discharge gap 
Structure extending across Said Wave guide and 
Spaced one-quarter Wave-length aWay fr0m One 
end of Said length of Wave guide,and a reS0hant 
window hermeticaliy Sealed across Said one end 
of Said length of wave guide,Said window having 
a metal plate in which is provided a central reso 
hant aperture and a hermeticaly Sealed covering 
of insulating material across said aperture and 
extending a substantial distance away from Said 
aperture over the face of said plate on the side 
thereof away from Said length of waveguide and 
occupying a major part of the area diference be 
tWeen the area of the aperture and the CrOSS 
Sectionalarea of the waveguide. 

4. A high frequency electric discharge tube of 
the type characteristically employing a resonant 
window,said tube having a gas-filled envelope 
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4 
including a,iength of hermetically Sealed rec 
tangular Wave guide and a resonant window her 
metiCally Sealed aCrOSS One end of Said length of 
Wave guide,Said Window having a metal piate 
in which is provided a Central reSonant aperture 
and a hermetically Sealed covering of inSuiating 
material aCross Said aperture and extending over 
the face of Said plate on the side thereof away 
from Said 1ength of Wave guide and occupying 
a major part of the diference in Width betWeen 
Said Wave guide and Said aperture,and muitiple 
C0mp0site reSOnant Circuit and diSCharge gap 
Structures mutually Spaced apart by one-quarter 
wave-lengths,said window being spaced from 
the nearest composite resonant circuit and dis 
Charge gap Structure by a quarter Wave-length. 

5. A transmit-receive tube adapted for mount 
ing in a Wave guide Structure,Said tube being 
Gf the type characteristically employing res0nant 
Windows,Said tube having a gas-filled envelope 
including a length of hermetically Sealed rec 
tangular WaVeguide and reSOhant Windowssealed 
aCrOSS the ends of Said length of waveguide,and 
glural Comp0Site reSonant circuit and discharge 

5 gap StructureS extending aCross Said length of 
WaVe guide and Spaced apart one-quarter Wave 
iength,Said windows being Spaced Ohe-quarter 
wave-length from the reSpective nearest cCm 
posite reS0nant Circuit and discharge gap struC 
ture,One Of Said Composite reSonant circuit and 
diSCharge gap structures including a keep-alive 
electroGe,One of Said Windows at the 0utput end 
of the tranSmit-receive tube having a metalpiate 
prOvided with 8 Central aperture and 8 her 
netically Sealed covering of insulation material 
aCrOSS the aperture and extending over the face 
of Said plate on the inside of the envelope and 
the other 0f Said Windows having a metal plate 
provided with a central aperture and having a 
hermetically sealed Covering of insulating m3te 
rial aCrOSS its aperture and extending 0Ver the 
face of its plate on the outside of the envelope 
facing away from said length of wave guide and 
CCCupying a major part of the diference in width 
betWeen the width of the aperture and the width 
Oftherectangularwayeguide. 
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