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This invention relates to a device operating at 
very high frequencies of the order of magnitude 
of 3x108 cycles per second and consequently in 
the region of decimeter Wavelengths, and more 
particularly to the lead-through of a high-fre 
quency energy carrying conductor. 
Such devices generally consist of the combina 

tion of an electric discharge tube of Special de 
sign and a hollow body having conductive Walls. 

In such hollow bodies, so-called box circuits 
or hollow space resonators stationary oscilla 
tions may develop; they are used, for instance, 
with magnetrons, velocity modulated tubes and 
the like. 

In all these devices the high-frequency energy 
in the hollow chamber is to be led to the out 
side, for instance for feeding an antenna. This 
may take place in various ways, as will be ex 
plained by reference to the accompanying dra W 
ing, given by way of example. In this drawing 
Fig. 1 represents a possible form of construction 
of a device in which the antenna, extends in the 
vacuum chamber, Fig. 2 showing a common form 
of construction of a device comprising a lead- : 
through arrangement for the supply of high 
frequency energy to an antenna, outside the 
vacuum. Fig. 3 shows one form of construction 
in accordance with the invention and Fig. 4 
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illustrates another form of construction in ac- . 
cordance with the invention. 

In Fig. 1, similarly to the remaining figures, 
the hollow body constituted by concentric con 
ductors 6 and T is designated , the glass Wall 
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2, the cathode 3, accelerating electrodes 4 and 
5 and a collecting electrode 6, the assembly Con 
stituting the system of a velocity modulator tube. 
The radiator 7 having a length of half a Wave 
length receives the high-frequency energy 
through the intermediary of a coupling loop 8 
and a feed conductor 9. The fastening insulator 
f is provided in the proximity of a potential 
node in order to keep the dielectric loSSes low. 
Since in the present case the insulator need 
not form an air-tight junction, the problem of 
sealing the conductors 9 into the insulator does 
not exist. This construction, however, has the 
drawback of a poor robustness, since the COIbi 
nation of the conductor's 9 and the radiator 
cannot be Supported in another Way. 
The solution illustrated in this figure is very 

simple, since the conductor carrying off the high 
frequency energy need not pass in an air-tight 
manner through the wall of the hollow body. 
As a rule, however, it will be desirable to lead 

the high-frequency energy from the vacuum 
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chamber to the outside in order that the various 
radiators or other devices, for instance measur 
ing devices or the like, may be connected to the 
conductor 9. The conductor 9, which may con 
sist of one or a plurality of conductors, must be 
paSSed in an air-tight manner through the metal 
Wall of the hollow body 2, which in itself often 
forms part of the vacuum chamber. A well 
known construction of such a device is shown in 
Fig. 2 in which corresponding parts bear the 
Sane reference numbers as in Fig. 1. Since in 
this case the insulator must be sealed in an 
airtight manner to the metal wall of the hollow 
body , it is necessary to make use of a sealing 
member to constitute a transition from the in 
Sulator to the said metal wall. In fact, the 
hollow member consists of a conductive metal 
Such aS copper, silver or aluminium or is coated 
With Such a metal at least at the inner surface, 
So that the insulator cannot be sealed directly to 
this wall. 

In the Well-known form of construction shown 
in Fig. 2 the sealing member is shaped as a cylin 
der 9 made from fernico or chrome iron. 
In this case it is also very desirable that the 

insulator should be connected to the lead 
through conductor 9 at a potential node to avoid 
high dielectric losses in the glass. Since, how 
ever, current and voltage are displaced by 90° 
With respect to one another strong currents are 
induced on the Sealing member , which losses, 
due to the comparatively high resistance of fer 
nico and chrone iron, involve high losses and 
consequently undesired heating. Hence a con 
promise must be adopted in the case of a Seal 
according to Fig. 2. 
The aforesaid drawbacks are avoided if ac 

cording to the invention, in a device for Working 
with very high frequencies and comprising a 
metal Wall which consists at least at the inner 
Surface of a material having a low resistance and 
through which is passed a high-frequency coin 
veying conductor by means of a lead-through 
insulator which is connected on the One hand to 
the said conductor and on the other hand, With 
the interposition of a netal sealing member 
made from a laterial perfectly adhering to glass 
but exhibiting higher losses, to the conductive 
Wall, the lead-through in Sulator is given Sch - a 
shape as to be sealed as close as possible to a po 
tential node to the lead-through conductor and 
as close as possible to a current node to the Seal 
ing member. To this end the lead-through in 
sulator may preferably be shaped as a tube in 
which the lead-through conductor is provided 
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parallel with the longitudinal axis and which is 
sealed about this conductor at one end and at 
the other end to a Sealing member. If the 
length of the tubular lead-through conductor 
still amounts to A wavelength, which is not ob 
jectionable in working with decimeter Waves, it 
can be achieved that the Sealing member is On. 
a level with a point where the lead-through . 
conductor has a current node, whereas the Seal 
of the said conductor is on a level. With a poten 
tial node. 
member should be as small as possible in a di 
rection parallel with the lead-through conduc 
tor. 

Fig. 3 shows a definite form of construction 
of a device acording to the invention. Similarly 
to Figures 1 and 2 the reference number desig 
nates the hollow resonator chamber whose Wall 
consists, for instance, of copper and in which 
electromagnetic Oscillations are generated by 
means of a velocity modulator tube. To this end 
the hollow chamber is traversed in an axial di 
rection by an electron stream which is emitted 
at one end by a cathode 3 and upon traversing 
the hollow chamber is collected at the other end 
by a collecting electrode 6 which forms an as 
Sembly with the wall of the hollow chamber . 
This collecting electrode may be cooled with 
Water. The hollow chamber is closed in a man 
ner known per se at the first-mentioned end by 
a glass member 2 in which are secured the cath 
ode 3 and the accelerating electrodes 4 and 5 
producing the electron stream. 
The wall of the hollow chamber f is provided 

With a slit about which is soldered the metal 
tube 3 also consisting of copper. At 4 a junc 
tion member in the form of a narrow ring is 
Soldered to the copper tube 3. This junction 
ring 9 may consist of fernico. On the other 
Side of this ring to is sealed the glass inlet in 
Sulator f which may be shaped as a tube and 
is sealed to the lead-through conductors 9 at 
the other end 2. The conductors 9 extend par 
allel with the axis of the tube 3 and unite to 
form a loop at 8 at some depth within the hol 
low chamber f. The loop is coupled with the 
field in the hollow chamber. The current 
strength in the conductors 9, which constitute a 
Techer SVStem in the case under view, is a maxi 
mum in the loop 8, and there is a second maxi 
mum of current strength at 2. On a level with 
the Sealing ring the Lecher lines exhibit a 
current node but a maximum of potential, 
whereas the potential node is exactly at 2. As 
a result thereof no dielectric losses are caused 
in the lead-through insulator at the seal 2 of 
the Lecher lines, and on the other hand no cur 
rents are induced on the fernico ring . In 
this case the length of the lead-through insulator 
amounts to about A wavelength. and that of the 
conductors 9 to about A wavelength. 
Another form of construction is represented in 

Fig. 4, where only one conductor 9 is used which 
projects into the hollow chamber where the 
electric field is strongest. The conductor 9 is 
partly Surrounded by the copper tube 3 which 
is connected to the hollow chamber and sealed 
by means of the chrome iron sealing ring 0 to 
the lead-through insulator having the shape 
of a glass tube. The conductor 9 is sealed into 
the glass at 2 exactly at a potential node. In 
fact, stationary oscillations are produced along 
the conductor 9, as is illustrated in the figure 
by curves i and e, the conductor 9 having a cur 
Tent node at 4 at the end extending in the hol 

In this case, the size of the sealing 
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4 
low chamber and consequently about on a level 
with the sealing ring 0. Therefore the induc 
tion losses in the ring O are low. The part T of 
the conductor 9 freely projecting to the outside 
Constitutes a radiator and has a wavelength, 
from 12 onwards, of about A wavelength. The 
glass tube is surrounded by the copper tube 
3 which merges at 2 into a large flat disc 5, 
as a result of which solely the freely projecting 
part 7 is able to radiate. 
The drawing represents only two examples of 

the invention but it will be appreciated that it 
may also be realised in a different way. 
What I claim is: 
1. A high frequency device having a tubular 

wall portion of low electrical surface resistance, 
a Current carrying member positioned within said 
tubular portion, extending therefrom and having 
a voltage and current distribution to produce 
thereon a current node and a potential node, and 
means to hermetically seal said current carry 
ing member to the end of said tubular portion in 
an insulating manner, said means comprising 
an annular metal sealing member having a 
greater electrical surface resistance than said 
tubular portion positioned in spaced relationship 
to said current carrying member in the vicinity 
of a current node on said current member and 
Secured to said tubular portion, and a tubular 
insulating member approximately one-quarte; 
Wavelength in length, having one end thereof 
Secured to said annular member in the vicinity 
of Said current node and the other end thereof 
Secured to Said current carrying member in the 
vicinity of a potential node on said current carry 
ing member. 

2. A high frequency device having a resonator 
With distributed electrical constants and a res 
onant frequency of the order of 3x108 cycles per 
Second, comprising a tubular portion of low elec 
trical Surface resistance and open to said res 
onator, a Lecher-wire current carrying system 
positioned within said tubular portion having one 
end thereof extending from said tubular portion 
and having the other end thereof coupled to said 
resonator, and means to hermetically seal said 
Lecher-wire System to said tubular portion in an 
insulating manner, said means comprising an 
annular metal sealing member having a greater 
electrical Surface resistance than said tubular 
portion positioned in spaced relationship to said 
Lecher-wire System in the vicinity of a current 
node on Said system and secured to said tubular 
portion, and a tubular insulating member ap 
proximately one-quarter wavelength in length 
having one end thereof secured to said annular 
member in the vicinity of said current node and 
the other end thereof secured to said Lecher-wire 
System in the vicinity of a potential node on said 
Lecher-wire system. 

3. A high frequency device having a metal en 
closure and a circuit element positioned within 
Said enclosure and having distributed electrical 
constants and a resonant frequency of the order 
of 3X 108 cycles per second, comprising a tubular 
reentrant member of low electrical surface resist 
ance hermetically sealed to said enclosure and 
having the inner end theerof positioned a diacent 
to said circuit element in the vicinity of a current 
node thereof, a current carrying member pasi 
tioned within said tubular member coupled to 
Said circuit element at a current node thereof and 
having a voltage and current distribution to pro 
duce thereon a current node and a potential node, 
and means to hermetically seal said current car 
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fying member within said tubular member in an 
insulating manner, said means comprising an 
annular metal sealing member having a greater 
electrical surface resistance than said tubular 
member positioned in spaced relationship to said 
current carrying member and secured to said tu 
bular member at the inner end thereof, and a 
tubular insulating member Surrounding said cur 
rent carrying member and positioned within Said 
reentrant member and having a first portion se 
cured to said sealing member in the vicinity of 
said curent node and a second portion Secured to 
said current carrying member in the vicinity of a 
potential node on said current carrying men 
ber. 
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