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The invention relates to a lead-in conductor 
for Vacuum, reaction apparatus, the characteris 
tic feature of which is that the insulating na 
terial is protected by a gap against any attack 

5 by the gas discharge. 
The invention also relates to a lead-in conduc 

tor for electric vacuum reaction apparatus, the 
Characteristic feature Of Which is that the insu 
lated cathode conductor, to which the required 

0 voltage is applied for the chemical reaction by 
means of an electric discharge at reduced pres 
Sure, is provided with a metal covering at a short 
distance, preferably projecting into the vacuum. 
reaction chamber. The insulating and sealing 

ls material of the conductor is so arranged that it 
is not reached by the charge carriers and metal 
vapour present in the vacuum reaction chamber, 
The distance between the conductor and the net 
a covering is made Smaller than the Width of 
the gioW fringe which is formed around the con 
ductor and the electrodes, more particularly, the 
cathode. The distance of the metal covering 
from the conductor depends upon the nature of 

25 the gas, the pressure and temperature of the gas 
being about 0.1 to 20, preferably 0.5 to 5 milli 
rheters, and the metal covering has such a length 
that the glow and the charge carriers from the 
ionised atmosphere of the furnace, as well as 
the metal vapour, do not reach the insulating 
and the sealing material. The length of the pro 
tective gap is preferably a multiple of its width. 
The insulated metal covering may lie in the ion 
iSed gaS Space Without any direct electric con 
nection and carry a positive potential. Further, 
it may be in electric contact with the casing of 
the vacuum, reaction chamber and be even 
earthed. The metal covering of the lead-in con 
ductor may aiSo be insulaited with respect to the 
casing, in addition to being insulated from the 

40 conductor and carry a different voltage than the 
casing or the conductor. The Screen of the con 
ductor is preferably So shaped as to avoid as much 
as possible the presence of edges and points. 
The insulation and Sealing of the conductor 

is preferably provided outside the Vacuum reac 
tion chamber So that they are easily accessible. 
The conductor may be constructed as a round 
hollow inenber, the inner wall of which is ca 
pable of being cooled by a cooling means, such 
as air, oil, or Water. 
A further feature of the invention resides in 

the fact tihat the conductor is surrounded by a 
plurality of concentric metal coverings, which 
are arranged in an insulated manner and at a 
Short distance With respect to one another and 
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(C. 250- -27.5) 
to the conductor. The metal coverings may carry 
different voltages with respect to one another 
and the conductor. In Order to regulate the dis 
tribution of the voltage on the metal coveringS 
use is preferably made of condensers or resist- 5 
ances. The flainge of the Screening sleeves may 
be made so as to be capable of being cooled, in 
order to protect the insulator. 
The invention has the advantage that, owing 

to the gradation of the Voltage between the in 
dividual metal coverings, high Voltages can be 
reliably introduced in the Vacuum reaction chan 
ber in the case of large powers. The device offers 
a Special advantage When the lead-in conductor 
is used in netailic reaction chambers Wherein 
the high voltage is applied between the wall of 
the chamber and the conductor. Both the con 
ductor and the Wall of the chamber may carry 
the negative voltage. The same advantages are 
obtained with the lead-in conductor when the di- *º 
rection of the current is continuously varied, as 
is, for instance, the case When an alternating cuir 
rent Voltage is applied. By using a lead-in con 
ductor Such aS described it was poSSible to apply 
voltages up to it),000 volts and in ore, 2nd Over 25 
100 kilowatts, without in any way dairaging or 
destroying the insulating part, even. With a long 
period of operation. 
The present invention avoids the difficulties 

hitherto encountered With lead-in conductor's ow- 30 
ing to the undesirable glow and arc discharges at 
the point where the lead-in conductors enter 
into the vessel, which would otherwise lead to 
the destruction of the Sealing and insulating in 2 
terial. The lead-in conductol allows powers of 35 
100 kW. for Voltages of a few thousand volts to 
be reliably Supplied to Vacuun apparatus of any 
desired construction in which the wall of the 
Wessel forlins permanently or temporarily the 
cathode. A direct or alternating current voltage 40 
may be applied to the lead-in conductor. 
The invention is illustrated by way of example 

and diagrammatically in the accompanying draw 
iing, in Which 

Fig. 1 is a sectional elevation of vacuum reac- 45 
tion apparatus in which the Wall is connected as 
the cathode of a glow discharge with respect to 
an anode introduced in an insulated and Screened 
Yale. 

Fig. 2 is a sectional view of a lead-in conductor 0 
showing another form of Screen for Vacuum re 
action apparatuS, 

Fig. 3 is a Sectional VieW of the lead-in con 
ductor showing a modified screen assembly and 
electrical connections therefor. 55 
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Referring to Fig. 1, which is a sectional ele 

vation of a vacuum apparatus for carrying out 
chemical reactions in which the wall of the ap 
paratus serves as a cathode, 98 is the reaction 
vessel which is closed in an airtight manner by 
a lid 95 through the interposition of a packing 
96. The Whole interior of the reaction appara 
tus, that is to say, the lid as well as the Vessel, 
is coated with a suitable electrode material 97, 
which may consist of any desired netal, a metal 
alloy or a metalioid. The following metals may 
be used, copper, iron, aluminium, light metals 
and the like. The vacuum pump, which is not 
shown, is connected up to the pipe connection 98 
in the lid, whilst the pipe connection 99 serves 
for the purpose of supplying the component parts 
of the reaction. The reaction Vessel is Surround 
ed by a jacket G. to which a cooling medium, 
for instance Water, oil or air, is supplied through 
the pipe connection 3. The cooling medium. 
is discharged through the pipe connection (2. 
The lid is secured to the vessel by clamps 03 
and may be conductively connected to the vessel 
by the removable conductor 4. he negative 
voltage is supplied by the cable is 5 which is se 
cured to the lid. When use is made of catalysts 
06, these are suspended, for instance, from a 

frame 0, which is secured to the insulated and 
Screened lead-in conductor G8, and maybe con 
nected by the cable 3 to the negative pole of 
a Source of direct current voltage. The connec 
tion of the catalysts to the source of direct cur 
rent may also be interrupted, so that the cata 
lysts are then Suspended in the reaction vessel 
neutral. , and 2 aire rings of insulating 
and packing material and í í3 is the metallic 
Screening sleeve, the hollow fange of which 
is adapted to be cooled by a cooling medium, and 

45 

Which is claiaped on to the lid by means of screws 
Which, for the sake of clearness, have not been 
illustrated. The positive voltage is applied to 
the Screening sleeve by the cable 6. The 
Screening Sleeve may carry at its end an anode 

which is for instance in the form of a plate. 
Between the anode and the Wall 9 of the 
reaction vessel, which is connected as a cathode, 
there is then produced a gas discharge at a pres 
Sure between 40 and 0.001 and preferably be 
tWeen 5 and 0.1 millinineters of mercury, for car 
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rying out the chemical reaction. 
Also the lid of the vessel is provided with a 

jacket f8, to which the cooling medium is sup 
plied by the pipe connection 9 being discharged 
through the pipe connection 29. 
According to the invention a filter 99a, is builtin 

the gas Supply 99 and a filter 93d in the gas dis 
charge 98, which prevents the gas discharge, 
more particularly the glow discharge, from strik 
ing into the gas Supply or discharge pipe. The 
mesh of the sieve is, for instance, less than 1 mm. 
Liquid reaction productS Which may be formed 
are discharged through the pipe connection 2. 
The lead-in conductorS hereinbefore described 

are Suitable for direct current as Well as for al 
ternating current Such as multi-phase currents, 
for instance three phase CurrentS. 
The form of construction illustrated in Fig. 2 

includes a metallic screening sleeve 3 surround 
ing the lead-in conductor and constructed as a 
hollow body capable of being cooled, to which 
the cooling medium is Supplied through the pipe 
32 and discharged through the pipe 33. 34 is 
an insulating member and 35 is the clamping ring 
of insulating material, while 36 is a packing ring. 

Referring to the form of construction illustrat 

2,219.615 
ed in Fig. 3, 2 is the metallic wall of the vacuum 
chamber into which the conductor 3 is intro 
duced through a hole in the Wall. The Conduc 
tor is for instance made hollow and cooled by a 
cooling medium, such as water, oil or air. The 
cooling medium is introduced through the pipe 4 
and is discharged through the pipe. 5. The Con 
ductor 3 is surrounded by a plurality, for instance 
four, cylindrical metal sleeves 6a, 6b, 6c, 6d, which 
are provided at one end with a flange, while at 
the other end they project into the reaction 
chamber to such an extent that no discharges or 
metal particles can reach from the reaction Space 
through the narrow annular Spaces between the 
conductor 3 and the sleeve 6a, as Well as between 
the other sleeves to the insulation and packings 
which are arranged outside the vacuum chamber. 
a, b, c and 7d are rings used for insulating 

purposes. The flange 0 of the conductor 3 is 
firmly clamped by means of a ring of insulat 
ing material and ScreWS 2. 4 is a lead through 
which current is Supplied to the conductor 3. 
59, 60, 6, 62 are resistances. 63, 64, 65, 66 are 
condensers for regulating the voltage on the 
Screening Sleeves. By means of the lead-in con 
ductor hereinbefore described Voltages up to 
10,000 volts can be applied Without destroying the 
insulation, even in the case of high temperatures 
in the vacuum reaction apparatus. 
What We claim is: 
i. In electric Vacuum reaction apparatus 

adapted to support a gas discharge therein, a 
metallic housing having an opening therein, a 
hollow conductor extending into the housing 
through Said opening, a Screening sleeve extend 
ing into the housing through said opening and 
Surrounding said conductor in such a spaced re 
lation that the gas discharge cannot extend out 
Side the housing through said space, and means 
arranged outside the housing for sealing and in 
sulating said conductor with respect to the hous 
Ilg. 
2. In electric vacuum reaction apparatus 

adapted to Support a gas discharge therein, a 
metallic housing having an opening therein, a 
hollow conductor extending into the housing 
through said opening, a screening sleeve extend 
ing into the housing through said opening and 
Surrounding Said conductor in Such a spaced re 
lation that the gas discharge cannot extend out 
Side the housing through said space, means ar 
ranged outside the housing for sealing and insu 
lating said conductor With respect to the housing, 
and means for introducing a cooling medium into 
Said conductor. 

3. In electric vacuum reaction apparatus 
adapted to Support a gas discharge therein, a 
metallic housing having an opening in the Wall 
thereof, a hollow conductor extending into the 
housing through said opening, a hollow screening 
sleeve extending into Said housing through said 
opening and surrounding Said conductor in such 
a spaced relation that the gas discharge cannot 
extend outside the housing through said space, 
means arranged outside the housing for sealing 
and insulating Said conductor with respect to the 
housing, and means for introducing a cooling me 
dium into said hollow Screening sleeve. 

4. In electric vacuum reaction apparatus 
adapted to Support a gas discharge therein, a 
metallic housing having an opening in the wall 
thereof, a hollow conductor extending into Said 
housing through Said opening, a plurality of con 
centrically arranged screening sleeves extending 
into Said housing through Said opening, said 
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2,219,615 3. 
sleeves being spaced with respect to each other 
and the innermost sleeve being spaced with re 
Spect to Said conductor so that the gas discharge 
cannot extend outside said housing through said 
Spaces, means arranged outside Said housing for 
insulating and Sealing said conductor with re 
spect to the innermost sleeve, means arranged 

Outside Said housing insulating and sealing Said 
sleeve with respect to each other, and means ar 
ranged Outside the housing for Sealing the Outer 
most sleeve With respect to the housing. 

BERNHARD BERGHAUS. 
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