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This invention relates to means for producing 
filters, in particular surface filters and ultra 
filters. 
The high-grade filters heretofore known, in 

cluding the ultra-filters employed in colloid 
chemistry, are depth filters; their filter pores 
extend not only straight through the filter mate 
rial but also run and curve in other directions, 
and their diameters vary considerably along each 
pore and between the various pores. The filter 
properties are usually not only determined by the 
dimensions of the pores but depend also on the 

* psychochemical condition of the walls of the 
pQ'eS. 
An object of the invention is to produce ideal 

surface filters and ultra-filters, in which the 
pores have a predetermined size and, if desired, 
thin walls of uniform thickness. Another object 
is to obtain surface filters, the properties of which 
are substantially independent of the properties of 
the material forming the Walls of the pores. 
According to the invention rays of charged 

corpuscles, for instance ions or protons, heavy as 
compared to electrons and focussed by-electro 
optical lenses, are employed in producing tiriy 

| holes in a foil as to form the filters. The 
electrooptical lenses are preferably of the elec 
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trostatic type because of their accelerating ef 
fect on the charged corpuscular rays. However, 
magnetic lenses may also be employed, in which 
??????~???? case the total flux traversing a given Section 
thereof must be relatively great Owing to the 
Small velocity of the heavy corpuscles. The 
irradiation unit for producing the corpuscular 
rays may consist of a gas discharge tube of the 
coid cathode ray oscillograph type or of a canal 
ray tube. Above all, canal ray tubes are suitable 
which, due to a particular shape of the electrodes, 
emit a highly concentrated ion current. Thus, 
for instance, it has been proposed to give the 
anode cylinder of a canal ray tube Such a shape 
that the beam of ion rays is focussed before paSS 
ing into the acceleration chamber and to have a 
magnetic field act on the ions in the neighbor 
hood of the cathode in order to dissipate the Sec 
ondary electrons released at the cathode. Such 
arrangements have a relatively high output of 
rapidly flying ions and therefore are especially 
well suited for the purpose of the present in 
vention. 
The invention will be more clearly understood 

from the following description of the embodi 
ments diagrammatically shown in the drawing 
in which 

Fig. 1 shows a longitudinal Section through a 
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dischage device for producing filters according to 
the invention, and 

Fig. 2 another embodiment also in a longi 
tudinal Section. The source of the ion rays emi 
ployed in both embodiments consists of a canal 
ray tube. 

In Fig. i., f denotes the anode of the ion cur 
rent Source, 2 the cathode, 3 the cathode aper 
ture through which the gas chamber 4 com 
municates with the vacuum chamber 5. The 
botton 6 of the anode is provided with an aper 
ture for the passage of the positive ions. 8 and 
9 are electric lenses which rendier the ion bearn 
convergent and also accelerate the ions. The 
illustration of a voltage divider f, having several 
taps connected with the anode cylinder , the 
Cathode 2 and the lenses 8 and 9, serves to indi 
cate the relationship of the potentials applied to 
these elctrodes, all of which are positive as corn 
pared with the ground potential. The ion ray 
inpinges on the foil as indicated at O. This 
foil is Secured to a support 2 which may be dis 
placed by means of an adjusting device 6 after 
a hole has been burnt in so that the entire foil 
is gradually provided with a multitude of tiny 
holes. A vacuum vessel 3 encloses all of the 
above-mentioned electrodes and lenses. When 
in operation, the gas chamber 4 may be continu 
ously supplied with gas, and the vessel 3 may be 
continuously evacuated in order to maintain the 
proper pressure conditions. It is preferable to 
employ the same focal length for both accelerat 
ing converging lenses 8 and 9. In this case the 
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positive ions are accelerated at both lenses ap 
5 proximately at the same rate. 

In the enbodiment shown in Fig. 2 the two 
lenses 4 and 5 are insulated from the grounded 
shields 8 and 9 surrounding the beam of ion 
rays, the other parts being Substantially the 
Sane and designated by the same numerals as 
shown in Fig. 1. 

In the above-described devices, the focussed 
beam of ion rays emitted from the irradiating 
unit is accelerated and focussed by the electro 
optical lenses So as to have a sharply constricted 
cross section in the plane of incidence at the 
foil í f. Consequently, very great energy per unit; 
of area is developed at the foil which is effective 
in burning a pore of the desired cross section 
through the foil. The pores produced in this 
manner extend all in the same direction straight 
through the foil and have all the same diameter. 
The adusting device allows producing the pores 
in small and uniform distances from one an 
other, The filters thus attain a high degree of 

  

  

  



uniformity and can be prepared in accurate ac 
cordance with various specifications. 
What is claimed is: 
1. A device for producing mechanical filters by 

providing a foil with filter pores, comprising in a 5. 
vacuum vessel irradiation means for producing 
a beam of charged corpuscles heavy as compared 
with electrons and of an intensity sufficient for 
perforating said foil when in operation, a support 
for detachably holding said foil transverse to said lo 
beam, electrooptical lens means and an adjust 
able energizing circuit connected with said lens 
means for focussing said beam to constrict said 
beam in the plane of incidence in accordance 
with the desired diameter of the filter pores to bel 
produced, and means for moving Said foil sup 
ports laterally of said beam, said latter means 
being adjustable externally of said vessel, for 
changing the relative position of said foil and 
said beam to produce a multitude of pores. 20 

2. A device for producing mechanical filters by 
providing a foil with filter pores, comprising in a 
vacuum vessel a Canal ray tube for producing a 
beam of ion rays of an intensity sufficient for 
perforating said foil when in normal Operation, a 25 
support for detachably holding said foil trans 
verse to said beam, electrooptical means arranged 

between said tube and said support for focussing 
said beam onto said foil, and means for moving 
said foil supports laterally of said beam, said 
latter means being adjustable externally of said 
vessel, for changing the relative position of said 
foil and said beam to produce a multitude of 
pores. ?? 

3. A device for producing mechanical filters 
by providing a foil with filter pores, comprising 
in a vacuum vessel a canal ray tube for producing 
a beam of ion rays of an intensity sufficient for 
perforating, said foil when in normal operation, 
said tube having an anode arranged and shaped 
so as to prefocus said beam, a support for de 
tachably holding said foil transverse to said 
bean, electrooptical means arranged between 
said tube and said support for focussing said 
beam onto said foll, and means for moving said 
foil supports laterally of said beam, said latter 
means being adjustable externally of said vessel, 
for changing the position of said support rela 
tive to said beam to produce a multitude of 
pores. 
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