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My invention relates to apparatus and methods 
for coupling ultra high frequency systems and it 
has for its object to provide a new and improved 
broad band coupling device for ultra high fre 
quency circuits of the type employing dielectric 
Wave guides of the hollow pipe type, concentric 
Or CoaXial transmission lines, or interconnecting 
Wave guides and coaxial transmission lines. 

In ultra high frequency systems which employ 
transmitting apparatus and receiving apparatus 
connected to the same antenna system, the an 
tenna, radiating high intensity signals from the 
transmitter and receiving relatively weak signals 
reflected from an object upon Which the radiated 
signals inpinge, it has long been a problem to de 
couple the high frequency signal generating ap 
paratus from the interconnecting circuits to pre 
vent dissipation of the relatively weak incoming 
signals in the circuit.S of Such apparatus or reflec 
tion of the signals to the antenna, to be reradiated 
thereby. Accordingly, it is another object of my 
invention to provide a new and improved device 
for decoupling ultra high frequency generating 
equipment in Such a system fron receiving cir 
cuits during periods when incoming signals are 
being received by the antenna. 

It is another object of my invention to provide 
new and improved devices for isolating undesired 
parts from a desired transmission path for low 
level signals Substantially Without attenuation. 

It is a further object of my invention to provide 
new and improved coupling devices for ultra high 
frequency apparatus having an impedance chair 
acteristic responsive to the energy of the signals 
incident thereOn. 

It is a still further object of my invention to 
provide a new and improved coupling device for 
ultra, high frequency systems which is operative 
Over a broad frequency range, 

Briefly stated, in accordance With a general 
aspect of my invention, I provide new and in 
proved apparatus and methods for coupling ele 
ments or parts of high frequency systems, such 
as systems designed for the utilization of ultra, 
high frequency electromagnetic waves or micro 
Waves. An anti-resonant element, Which is COn 
nected across a Wave guide used for transmitting 
ultra, high frequency waves, breaks down under 
relatively high energy waves transmitted from 
the system, but is not broken down for received 
waves of considerably lower energy level. The 
element is so constructed that it effectively short 
circuits the wave guide and it is So located with 
respect to the circuits of the receiving equip 
ment that it assures efficient transmission of all 
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incoming power into these receiving circuits. 
The anti-resonant element employs a gas-filled 
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Section of dielectric Wave guide connected to a 
principal Wave guide System through a resonant 
Slot sealed by a glazed WindoW, the slot break 
ing down in the presence of waves of high energy 
level. 
In another aspect, the invention includes the 

use of additional anti-resonant elements serially 
connected between the generating equipment of 
the System and the ultra high frequency circuits 
of the receiving equipment to insert a resistance 
in Series with the circuits of the generating 
equipment to prevent dissipation of the energy 
of received signals. 
In still another aspect of this System, the ser 

ially connected element may comprise a break 
down element Which effectively short-circuits the 
anti-resonant element in the presence of high 
energy signals and provides high reflection of low 
level signals. 

For a better understanding of my invention, 
reference may be had to the following description 
taken in connection. With the accompanying 
drawing and its Scope will be pointed out in 
the appended claims. Fig. i. illustrates an ultra, 
high frequency System embodying the coupling 
device of my invention; Fig. 2 is an enlarged 
Sectional view of the coupling device employed 
in the system of Fig. 1; Fig. 3 diagrammatically 
illustrates a modification of the invention as 
embodied in an ultra high frequency signalling 
System; FigS. 4 and 5 illustrate alternative forms 
of resistance elements which may be employed in . 
the System of Fig. 3; Fig. 6 illustrates a broad 
band coupling device particularly adapted for 
high frequency signalling Systems operating at 
loW power levels; and FigS. 7 and 8 illustrate dif 
ferent forms of breakdown elements which may 
be employed in the system of Fig. 6. 

Referring now to the accompanying dra Wing, 
Fig. 1 illustrates an ultra high frequency System 
Which may be used, for example, for radio de 
tection and direction purposes. In this figure, 
the transmitter , which includes an ultra high 
frequency generator 2 which may be for example 
a magnetron, is connected to a dielectric Wave 
guide 3 which is terminated at its other end in 
a flared horn or radiative element 4. A receiver 
5 is likewise connected to wave guide 3 through 
a coupling unit which comprises a plurality of 
transverse metallic walls 6-8 connected across 
a branch wave guide 9. The transverse walls 
6-8 are provided with resonant or tuned aper 
tures 0, such as slots. Which may be of rectangu 



3 
lar form having their principal dimension parallel 
to the principal dimension of the guide S. 
the guide 9 at its point of connection to the 
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wave guide 3, there is connected a tranSVer'Se 
Wall having a resonant tuned aperture there 
in sealed by means of a glass window 2. The 
opposite end of the branch wave guide 9 is like 
wise closed by a transverse waii. 3 having a. 
resonant or tuned aperture therein sealed by a 
glass window 4. The region within the Wave 
guide 9 is filled with gas and the resonant slot 
structures () of transverse walls 6 and 2 may 
empley electrodes 5 for maintaining a discharge 
across the associated slots 8. The discharge. 
maintained across the slots by the electrodes, i5 
is sufficiently small that it does not interfere 
with the transmission of low level signals through 
the slots. Because of its presence, however, the 
slot breaks down more readily when high level 
signals reach the slot. Each of the electrodes 
is lies in a plane parallel with the slot and 
its associated wall and is spaced from the slot, by 
a distance great enough that the tuning of the 
slot is not disturbed. The inner edges of the 
electrodes 5 are bent inwardly toward the slot 
to localize the discharge in the center of the 
slots iO. Certain features of the System shown 
in Fig. 1 are disclosed and claimed in my co 
pending application, Serial No. 538,483, filed June 
2, 1944, and assigned to the assignee of the 
present invention; while the construction and 
operation of the glass WindoW i3 is disclosed 
and claimed in my copeiading application, Serial. 
No. 59,267, filed January 22, 1944. 
The rectangular guides 3 and 9 ray comprise 

metallic enclosing walls constructed of a Con 
ductive material, such as copper or brass. The 
depth and height of the guide, the dielectric 
constant of the medium within the guide, and 
the wave pattern determine principally the Criti 
cal or cut-off frequency of the guide. The di 
electric medium through which the electronag 
netic energy is transmitted may be considered as 
being air or gas. Of course, the waves inay also 
be satisfactorily transmitted through an evacu 
ated space. The gaseous medium. Within the 
sealed guide 9 Inay be, for example, hydrogen 
under a pressure of about ten millimeters. The 
transverse walls. and 3. preferably are formed 
of an iron-nickel-cobalt alloy sealed to the Walls 
of the guide 9 and the windows 2, 4 sealed. 
across the resonant apertures in these transverse 
walls proferably are formed of a boro silicate 
glass. 
In the operation of the portion of the ultra 

high frequency signalling system of Fig. 1 thus 
far described, the transmitter propagates a high 
intensity electromagnetic wave along the Wave 
guide 3. to be radiated by antenna, 4. LOWe' in 
tensity signals, received from Space after reflec 
tion from an object upon which the Signals in 
pinge, are transmitted by the radiating element 
or horn 4 to the receiver 5 over the wave guides 
3 and 9. The slots affect a concentration of 
the field intensity or potential incident to the 
electromagnetic field acroSS the horizontal edges 
of the slot. The slots of the transverse Walls 
6-8 and the slots of the transverse walls and 
3 are tuned to the frequency of the electromag 

netic. waves propagated along the wave guide So 
that they cause little reflection of the electro 
magnetic waves transmitted along the guide. Be 
cause of the resonant character of the slots in 
the transverse walls 6-8, and 3, the low 
intensity signals such as those received by the 

gap G : in transverse Wall 8. 

4 
antenna 4 provide substantially reflectionless 
transmission over a relatively broad band of fre 
quencies. During periods when high intensity 
signals are being transmitted from the transmit 
ter , a unidirectional potential from any Suit 
able source (not shown) and connected between 
electrodes 5 and the walls 6, 7 maintains a dis 
ciharge across the resonant gaps in transverse 
walls 6 and 7 to cause the gaps to break down 
more readily. At the same time, the resonant 
gaps in walls and 3 break down because the 
magnitude of the high intensity waves is suffi 
cient to cause ionization of the gas on the in 
terior surface of the window 3 and across the 

- An electric dis 
charge, therefore, takes place across all of the 
resonant slots which prevents transmission of 
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high intensity signals to the Sensitive apparatus 
of the receiver 5. 

It has been observed that, in a System of the 
type illustrated in Fig. 1, a considerable portion 
of the signals received by antenna, 4 and trans 
lated to the receiver 5 is dissipated in the high 
Q circuits of the magnetron 2 used in the trans 
mitter . In order to prevent. Such dissipation 
of relatively low intensity incoming Signals, an 
anti-resonant element, f, that is, an element. 
which hinders dissipation of the incoming en 
ergy in the high Q circuits of the transmitter, 
is connected acroSS the Wave guide 3 between 
the point of connection of branch guide 9 and 
transmitter at a point, Spaced from Wave guide 
9 by a distanced equal to a quarter wave length 
at the mid-band frequency of the System. The . 
construction of the element 6, which is shown in 
detail in an enlarged view in Fig. 2, comprises a 
section of Wave guide I, having a length ap 
proximately equal to a quarter Wave length at the 
mid frequency of the band of frequencies of oper 
?ation of the signalling System, connected to wave 
guide 3. The Wave guide. f is short-circuited at 
its end remote from Wave guide 3 by a transverse 
metallic Wall 8 and is sealed at its point of con 
nection to wave guide 3 by means of a transverse 
metallic wall 9 having a resonant slot, therein 
acroSS which is sealed a glass window 23. The 
transverse metallic wall 9 is constituted prefer 
ably of an iron-nickel-cobalt alloy and is pro 
Wided. With a recessed shoulder 2 across which 
is hernetically Sealed the Window 2) formed of 
boro silicate glass. A glaze or thin layer of glass 
22, connected to the glass Window 2 and extend 
ing over a portion of the metal wall 9 adjacent 
the resonant slot therein, is provided to reduce 
Or eliminate Sputtering onto the glass 2 pro 
duced by an electrodeless discharge which occurs 
across the window 20 on its side of lower pres 
Sure. The wave guide-section it is closed, ex 
haugted, and illed with gas to the proper pres 
Sure through a tubulation. 23. iihe wall is and 
the glass window 2 are made sufficiently thin 
that they have very Smail phase extension along 
the guide and, hence, can be made reflectionless 
and of Very low Q, the Q being determined by the 
height of the opening in the wall 9. 

Since the opening in wall 9... sealed by the 
Window 20 is in the form of a resonant slot, the 
Voltage or potential difference appearing between 
the upper and lower edges of this opening is 
affected by the resonant character of the slot 
and the magnitude of this voltage difference 
increases as the magnitude of the electromagnetic 
waves passing along the wave guide 3 increases. 
The dielectric window 20 breaks down when the 
magnitude of these waves reaches a predeter 
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mined value, the Voltage difference being Suff 
cient to cause ionization of the gas on the in 
terior surface of the Window 29, and an electric 
discharge takes place across this window. As a 
result, when high intensity waves from the trans 
mitter are being transmitted over the Wave guide 
3, very Small reflection of the electromagnetic 
waves is caused by the element, 6. However, 
When low intensity waves are being transmitted 
over the Wave guide 3, Such as incoming Signals, 
there is no discharge acroSS the resonant slot and 
the short-circuit across the wave guide con 
stituted by the transverse wall 18, since it is lo 
cated a half wave length away from the point 
of connection of wave guide 9 across wave guide 
3, appears as an electrical short circuit across the 
Wave guide 3 at this point and directS. Substan 
tially all of the incoming power into the receiver 
5 over the wave guide 9. It has been found that, 
at the mid band frequency of the System, the 
frequency to which the slot in Wall 9 is tuned, 
substantially less than 10 per cent of incident 
power is transmitted past the element 6 when 
the energy of the electromagnetic Waves in the 
guide 3 is insufficient to cause a breakdown in 
the resonant slot 6. Moreover, over a frequency 
interval of from five to ten per cent of the de 
sired frequency, the energy transmitted past the 
element 6 in wave guide 3 remains less than 
thirty per cent of the total energy. It has been 
found that the decoupling element 6 itself causes 
virtually no dissipation of energy at the lower 
level of incoming Signals, the dissipation in the 
element 6 being less than one-tenth of One per 
cent of the total received energy. 
In the modification of the invention illustrated 

in Fig. 3, there is shown an ultra high frequency 
circuit which employs a second anti-resonant 
element or decoupling device 24 connected across 
the Wave guide 3 between the first anti-resonant 
element 6 and the transmitter and Spaced from 
the element 6 by a distance equal to a quarter 
wave length at the mid band frequency of the 
system. It has been noted that, if the Spacing 
between the element 6 and the highly reactive 
magnetron circuit of the transmitter bears a 
certain relationship with the frequency of the 
wave transmitted over the Wave guide 3, a reson 
ance is built up between these units. Such that a 
large portion of incoming signals received by an 
tenna, 4 is lost because of the resonant circuit 
thus established and is not transmitted to re 
ceiver 5 but may be reradiated by antenna, 4 and 
absorbed in the circuit element. This loSS is of 
very small value for frequencies near that to 
which the resonant gap in the element 6 is 
tuned, but may be of considerable value at fre 
quencies removed from the mid band frequency 
of the system. The addition of the Second anti 
resonant element 24 Separated from the element 
6 by a distance equal to a multiple of a quarter 
Wave length at the mid band frequency not only 
Substantially doubles the band width obtainable 
with a single anti-resonant element, but reduces 
the possibility of great loss of low level signals 
at frequencies near the edges of the pass band, 
especially if the element 24 is made to be moder 
ately dissipative to low level signals. With such 
addition, the magnetron 2 of the transmitter , 
no matter how reactive its circuits may be, always 
has connected in Series with it a resistance which 
precludes the building up of resonance of sig 
nificant value. ". . . . . 
TWO arrangements which may be used for pre 

senting a predetermined resistance to low level 
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6 
signals, but which have Substantially little effect 
upon high level transmitter power, are shown in 
Figs. 4 and 5. In the arrangement of Fig. 4, the 
window 20 across the resonant gap in the trans 
verse metallic Wall 9 is covered with a dissipa 
tive element in the form of a resistance paint 
25 which may be, for example, a graphite-impreg 
nated Silicone warnish , or a tin oxide deposit. 
This paint is placed on the outside of the win 
dow 20, i. e., on the Side facing the wave guide 
3, a Way from the electric discharge which occurs 
acroSS the inner surface of the Window when 
high intensity waves in the wave guide 3 cause a 
breakdown of the resonant gap in the transverse 
Wall 9. - 

In the alternative anti-resonant element 26 
illustrated in Fig. 5, the resistive paint 25 is ap 
plied to the surface of a transverse wall 27, which 
may comprise a pane of glass and which is spaced 
from the short-circuited end wall 28 of the wave 
guide Section by a distance equal to a quarter 
Wave length at the mid band, frequency. While 
the Spacing of the glass plate 27 from the trans 
verse wall 9 preferably is of the order of one-half 
Wave length, it has been found that this spacing 
is not critical. If the resistance of element 25 is 
made equal to the characteristic resistance of the 
guide Section, the Spacing of wall 27 with respect 
to wall 9 may have any value. For higher re 
sistance values of element 25, the spacing of wall 
2 with respect to wall 9 approaches a half wave 
length. Wall 28 is spaced from wall 27 by a dis 
tance equal to a quarter wave length, regardless 
of the resistance of element 25. Hence, for high 
resistance values of the element 25, Wall 28 is 
Spaced from wall 9 by approximately three 
quarters of a Wave length. . . 
The arrangement illustrated in Fig. 5 has the 

advantage that its frequency sensitivity is very 
low and it affords the desired protection against 
resonance conditions, over the entire band, of 
Operation of the high frequency system. For the 
arrangement shown in Fig. 3, when using either 
of the dissipative arrangements illustrated in 
Figs. 4 and 5, a gain in band width over the ar 
rangement of Fig. 1 of approximately fifty per 
cent is obtained. At the same time, since the 
dissipative paint element. 25 is of much higher 
resistance than the discharge across the window 
20 in the tuned aperture, the operation of the 
System for transmission of high energy waves 
from the transmitter to the antenna, 4 is un 
affected by the addition of the dissipative paint 
element. 

In the modification of the invention illustrated 
in Fig. 6, there is shown a coupling device partic 
ularly adapted for high frequency signals oper 
ating at low power levels. At such low power 
levels, of the order of a few hundred watts peak, 
the energy of the high frequency waves propa 
gated along the wave guide 3 from the transmit 
ter Connected therewith is insufficient to cause 
breakdown of window. 20 across the resonant gap. 
of transverse metallic wall 9. In such installa 
tions, in Order to provide an element which will 
break down at energy levels of this order, a trans 
verse metallic wall. 29 is placed across the stub 
wave guide 30 connected across the principal 
guide 3. The transverse metallic wall 29, which 
may be placed either directly behind Wall 9 or 
may be Spaced from Wall 9 by a distance equal 
to an integral number of half wave lengths at 
the mid band frequency and from the end wall 
3 by a distance equal to a quarter wave length 
at the mid band frequency, has therein a cen 
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trally positioned resonant gap. 32 constructed to 
break down and initiate an electric discharge 
thereacross at any power level desired. When 
such an electric discharge occurs, it functions as 
ashort-circuit across the wave guide. 39, which 
short-circuit is reproduced at the WindoW 20 and 
the power in the main guide:3 passes the coupling 
device without reflection. The decoupling device 
constituted by the stub wave's guide 39 is sealed 
by the transparent window 20 and filled with a 
desired gaseous medium in the manner pointed 
out in connection with the description of the 
structure of Fig. 2. The decoupling device of 
Fig. 6 is connected across the wave guide 3 at a 
point spaced a quarter wave length from the point 
of connection of the receiver circuit, thereWith 
and is located between the point of connection 
of the receiver circuit and a source of ultra high 
frequency waves in the same manner as is shown 
in the systems of Figs. 1 and 2. In the presence 
of signals of an energy level lower than that at 
which breakdown of the resonant gap. 32 occurs, 
the short-circuit constituted by the end. Wall 3 
and which is located an integral number of half 
wave lengths away from the point of connection 
of the receiver to the wave guide 3 is reproduced 
at this point of connection to provide required 
high reflection of signals of low energy level and 
assure their transmission to the receiver circuits. 
Two forms of the resonant gap structure which 

may be employed in the coupling device of Fig. 6 
are illustrated in Figs. 7 and 8. In Fig. 7, the 
metallic member 29 which is placed acroSS a 
wave guide as a transverse Wall containstWo Syn 
metrically placed circular apertures 33, 34. The 
metallic wall 29 forms a pair of opposed points 35, 
36 which define the gap 32 connecting the open 
ings, 33, 34. The dimensions of the gap 32 are 
correlated with the total area of the Wall 29 to 
form an aperture which is resonant at the mid 
band frequency of the electromagnetic waves 
propagated along the Wave guide 3. In operation, 
the points 35, 36 form a gap which, when sealed 
in a gaseous medium as described previously, 
functions as means for effecting a conversion of 
the potential of the electromagnetic Wave propa 
gated therethrough and breaks down upon the 
incidence of electromagnetic waves of the rela 
tively low energy level to produce current flow 
across the resonant aperture and the metallic 
Wall 29. 

In the modification of the transverse. Wall 29 
shown in Fig. 8, the openings 37, 38 are rec 
tangular in form and a central portion of the 
wall 29. forms a pair of opposed points 39, 40 
which define the gap 32 connecting the openings 
31, 38. In other respects the structure of Fig. 8 
operates similar to that explained in connection 
With the description of Fig. 7. 
From the foregoing, it is seen that my inven 

tion provides a new and improved apparatus and 
method for coupling elements or parts of high 
frequency systems in which transmission of low 
level Signals to receiver circuit.S. of the System is 
aSSured by decoupling high reactance circuits of 
the transmitting equipment connected therewith 
during periods when such low level signals are 
being received. Furthermore, during transmit 
ting periods, not only is the effect of the decou 
pling means employed removed from the system, 
but adequate protection for the receiver circuits 
is provided to prevent injury thereto. 
While I have shown particular embodiments of 

my invention, it will of course be understood that 
I do not wish to be limited thereto since various: 

8 
modifications may be made, and I contemplate by 
the appended claims to cover any such modifica 
tions as fall within the true. Spirit and Scope of 
my invention. 
What I claim as... new and desire...to. Secure by 

Letters Patent of the United States, is: 
1. In combination with a principal hollow pipe 

type wave guide for transmitting electromagnetic 
waves dielectrically, means for transmitting. high 
intensity waves over said guide and for reflecting 
low intensity waves comprising...a stub-section of 
wave guide, connected to said principal guide 
through an aperture tuned to the frequency of 
said waves, said stub section having a length 
equal approximately to an odd multiple of a 
quarter wave length at said frequency, and Said 
stub section being short circuited at its end re 
mote.from said aperture. . . . 

2. In combination with a principal hollow-pipe 
type wave guide for transmitting electromagnetic 
waves dielectrically, means for transmitting high 
intensity waves over said guide and for reflecting 
low intensity waves comprising, a stub section of 
wave guide connected to said principal guide 
through an aperture tuned to the frequency of 
said waves, said stub section having a length equal 
approximately to an odd multiple of a quarter 
wave length at said frequency and being short cir 
cuited at its end remote from said aperture, and 
dielectric means sealed across said aperture, Said 
section being gas-filled to facilitate establishment 
of an electric discharge across-Said aperture in 
the presence of said high intensity Waves. 

3. In combination, a first hollow pipe type wave 
guide for transmitting electromagnetic Waves, di 
electrically, a transmitter connected to said Wave 
guide, a receiver connected to said wave guide 
through a branch transmission path, and means 
to decouple said transmitter from Said guide to 
prevent dissipation therein... of low-intensity. Sig 
inals. for: said receiver, comprising, a stub-wave 
guide-connected to said-first guide at a point be 
tween said transmitter and Saidpath and Spaced 
from. Saidpath by a distance equal to a quarter. 
Wavelength of Said. Wave, Said stub guide-being 
connected to said first guide through an aperture 
tuned to the frequency...of said waves, Said stub 
guide being short circuited at its end remote from 
said aperture and having a length equal approxi 

50 mately to a quarter Wavelength at said frequency. 
4. In combination, a first hollow pipe type:wave 

guide...for transmitting electromagnetic-waves di 
electrically, a transmitter" connected to said Wave 
guide, a receiver connected to said wave guide 

55 through a branch transmission path, and means 
to decouple said -transmitter from Said guide to 
prevent dissipation therein of low intensity sig 
Inals. for said receiver comprising, a stub. Wave 
guide connected to said first guide at a point be 

60 tWeen said transmitter and Said path and spaced 
from said path...by a distance equal to a quarter 
wave length of said waves, said stub guide being 
connected to said first guide through an aperture 
tuned to the frequency of said waves; and being 

65 short circuited at its end remote from said aper 
ture. and having a length approximately equal to 
a quarter. Wave...length at said frequency, and di 
electric means... sealed. across said aperture, said 
Section being gas-filled to facilitate establishment 

7(3 of an electric discharge across said aperture in 
the presence of said. high intensity. Waves. 

5. In a System for transmitting and receiving 
ultra high frequency electromagnetic waves com 
prising a transmitter and a receiver connected by 

75 a common wave guide system of the hollow pipe: 
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type, a pair of stub wave guides connected across 
said common guide between the points of con 
nection of said transmitter and receiver therewith, 
each of Said stub guides being connected to said 
Common guide through an aperture tuned to the 
frequency of said waves and being short circuited 
at a point spaced from said common guide by a 
distance approximately equal to a quarter wave 
length at said frequency, one of said stub guides 
being connected to said common guide at a point 
Spaced from the point of connection of said re 
ceiver therewith by a distance equal to a quarter 
wave length at said frequency, the other of said 
stub guides being connected to said common guide 
between the points of connection of said one 
guide and said transmitter therewith, said other 
stub guide including a resistance element. 

6. In a system for transmitting and receiving 
ultra high frequency electromagnetic waves com 
prising a transmitter and a receiver connected 
by a common Wave guide System of the hollow 
pipe type, a pair of stub wave guides connected 
across said common guide between the points of 
connection of said transmitter and receiver 
therewith, each of said stub guides being con 
nected to said common guide through an aper 
ture tuned to the frequency of said waves and 
being short circuited at a point spaced from said 
common guide by a distance approximately equal 
Ito a quarter wave length at said frequency, di 
electric means sealed across said apertures, said 
stub guides being gas-filled to facilitate estab 
lishment of an electric discharge across the aper 
tures thereof in the presence of high intensity 
waves in said common guide. 

7. A coupling device for selectively controlling 
the transmission of electromagnetic waves over 
a first wave guide of the hollow pipe type in ac 
cordance with the energy of said waves compris 
ing, a stub wave guide connected across said first 
guide and having a length approximately equal 
to a quarter wave length at the frequency of said 
waves, said stub guide being short-circuited at 
its end remote from said first guide, and a trans 
verse metallic wall connected across said stub 
guide at its point of connection with said first 
guide having an aperture therein tuned to the 
frequency of Said Wave. 

8. A coupling device for selectively controlling 
the transmission of electromagnetic waves Over 
a first wave guide of the hollow pipe type in ac 
cordance with the energy of said waves compris 
ing, a stub wave guide connected across said first 
guide and having a length approximately equal 
to a quarter wave length at the frequency of Said 
waves, said stub guide being short-circuited at its 
end remote from said first guide, a transverse 
metallic Wall connected acroSS said stub guide at 
its point of connection with said first guide hav 
ing an aperture therein tuned to the frequency 
of said wave, and dielectric means sealed across 
said aperture, said stub guide being gas-filled to 
establish an electric discharge acroSS Said aper 
ture in the presence of high energy Waves in said 
first guide. 

9. A coupling device for selectively controlling 
the transmission of electromagnetic Waves over 
a first wave guide of the hollow pipe type in ac 
cordance with the energy of said waves compris 
ing, a stub wave guide connected acroSS Said first 
guide and having a length approximately equal 
to a quarter wave length at the frequency of said 
waves, said stub guide being short-circuited at 
its end remote from said first guide, a transverse 
metallic wall connected across said stub guide 

O 
at its point of connection with said first guide 
having an aperture therein tuned to the fre 
quency of Said Wave, a glass Window Sealed 
acroSS Said aperture, and a dissipative element 

5 connected across said window on its side facing 
said first guide. 

10. In a System for transmitting and receiving 
ultra high frequency electromagnetic waves com 
prising a transmitter and a receiver connected 

l0 by a common wave guide system of the hollow pipe 
type, a pair of stub Wave guides connected acroSS 
said common guide between the points of Con 
nection of said transmitter and receiver there 
With, each of said stub guides being connected to 

15 said common guide through an aperture tuned to 
the frequency of said waves and being short-cir 
cuited at a point spaced from said common guide 
by a distance approximately equal to a multiple 
of said quarter wave length at said frequency, 

20 one of said stub guides being connected to said 
common guide at a point spaced from the point 
of connection of said receiver therewith by a dis 
tance equal to a quarter wave length at said fre 
quency, the other of said stub guides being con 

25 nected to said common guide between the points 
of connection of said one guide and said trans 
mitter therewith, said other stub guide having a 
transverse wall therein, and a dissipative element 
supported on said transverse wall to prevent es 

30 tablishment of resonance in said transmitter and 
Said common Wave guide in the presence of low 
energy waves in said common guide. 

11. In combination with a first wave guide of 
the hollow pipe type for transmitting electro 

35 magnetic waves dielectrically, means for per 
mitting transmission of waves above a predeter 
mined energy level through said guide and re 
sisting transmission of waves below said energy 
level therethrough comprising, a stub wave guide 

40 connected across said first wave guide and hav 
ing a length approximately equal to an odd nul 
tiple of the quarter wave length at the frequency 
of said waves, said stub wave guide being short 
circuited at its end remote from said main guide 

45 and having a transverse metallic wall Connected 
thereacross at its point of connection with Said 
first guide, said metallic wall having an aperture 
therein tuned to the frequency of Said Waves, a 
dielectric window sealed across said aperture, 

50 and a resistance element attached to Said win 
dow on its side facing said first guide. 

12. In combination with a first Wave guide of 
the hollow pipe type for transmitting electro 
magnetic waves dielectrically, means for permit 

5 ting transmission of waves above a predetermined 
energy level through said guide and resisting 
transmission of waves below said energy level 
therethrough comprising, a stub Wave guide Con 
nected across said first wave guide and having a 

60 length approximately equal to an odd multiple of 
the quarter wave length at the frequency of Said 
waves, said stub wave guide being short-circuited 
at its end remote from said main guide and hav 
ing a transverse metallic wall connected there 

65 across at its point of connection with said first 
guide, said metallic wall having an aperture 
therein tuned to the frequency of said waves, a 
dielectric window sealed across said, aperture, 
and a resistance element attached to said Window 

70 on its side facing said first guide, said stub guide 
being gas-filled to facilitate establishment of an 
electric discharge across said aperture in the 
presence of high intensity waves in said first 
guide. 

75 13. In combination with a first wave guide of 

5 5 
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the hollow pipe type for transmitting electro 
magnetic waves dielectrically, means for permit 
ting transmission of waves above a predeter 
mined energy level through said guide and re 
sisting transmission of waves below said energy 
level therethrough comprising, a stub wave guide 
connected across Said first Wave guide and haW 
ing a length approximately equal to an odd mul 
tiple of the quarter wave length at the frequency 
of said waves, said stub wave guide being short 
circuited at its end remote from said main guide 
and having a transverse metallic Wall connected 
therea cross at its point of connection with Said 
first guide, said metallic wall having an aper 
ture thereintuned to the frequency of said waves, 
a dielectric Window sealed acroSS Said aperture, 
a Second transverse, Wall connected across said 
stub guide at a point Spaced between said ends, 
and a resistance element supported on Said last 
mentioned transverse. Wall. 

14. In combination with a first Wave guide of 

5 

10 

12 
the hollow pipe type for transmitting electro 
magnetic waves dielectrically, means for per 
mitting transmission of waves above a predeter 
mined energy level through said guide and re 
sisting transmission of waves below Said energy 
level therethrough comprising, a stub. Wave guide 
connected across said first Wave guide and hav 
ing a length approximately equal to an odd mule 
tiple of the quarter wave length at the frequency 
of said Waves, Said stub wave guide being short 
circuited at its end remote from said main guide 
and having a transverse metallic wall connected 
thereacross at its point of connection: with said 
first guide, Said metallic wall having an aperture 
therein tuned to the frequency, of said waves, a 
dielectric window sealed across said aperture, 
and a second tranSyerse. metallic: Wall connected 
across said stub guide, said second transverse 
Wall having a resonant-aperture thereintuned to 

20 Said frequency. 
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