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The present invention relates to a method 
and apparatus for coating articles with particles 
released from the material forming the cathode 
wherein the particles are guided onto the article 
to be coated. 
The processes hitherto employed for coating 

metallic or non-metallic articles by means of 
cathode distintegration are uneconomical, be 
cause a great part of the material spattered fron 
the cathode in all directions does not reach the 
article to be coated, but is distributed almost uni 
formly in space and is mostly deposited on the 
Walls of the distintegration vessel. Only a frace 
tional portion of the particles thrown from the 
cathode hits the article to be bespattered. This 
dispersion of the particles is particularly uneco 
nomical in the disintegration of costly metals 
and has the further disadvantage, that for ob 
taining layers of given thickness it is necessary 
to continue the bespattering for long periods of 
time. 
Through the present invention these disadvan 

tages are overcome. The invention relates to a 
process for coating metallic or non-metallic arti 
cles by means of cathode disintegration wherein 
the cathode is disintegrated in a magnetic field. 

5 

ode being directed and collected, these particles 
are almost all utilised for the coating of the arti 
cle. The waste of material due to particles not 
reaching the article is therefore small, so that 
the time required for coating can be considerably 
reduced. In certain cases the particles may be 
uniformly concentrated on Small Surfaces. 
Through the magnetic control of the particles, 
for instance through the employment of a plu 
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The particles which are spattered from the cath 
ode are charged and directed by One or more 
magnetic fields. Suitable materials for disin 
tegration are all metals and alloys and also non 
metals or metalloids, such as Selenium, carbon 
and others. In this arrangement the magnetic 
field is preferably caused to act away from the 
cathode on the particles which are spattered off. 
The magnetic field or fields may be so arranged, 
of such strength and SO excited that the directed, 
charged particles spattered from the cathode are 
collected and clustered. Through altering the 
position of the magnetic fields the direction of 
the particles spattered from the cathode can be 
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rality of electromagnets, every desired Surface 
can be swept over uniformly. The process has 
the further advantage, that in coating heat-sen 
sitive articles, while maintaining the greatest 
economy as compared with the known processes, 
the distance from the heated cathode may never 
theless be greater. W 
According to a further feature of the invention 
the anode of the disintegration system may be 
disposed in Such a manner between the cathode 
and the article to be coated that it is outside the 
stream of particles or beam which is spattered 
from the cathode and is charged and directed 
or collected by one or more magnetic fields. The 
particles Spattered from the preferably addi 
tionally heated cathode, which are charged and 
directed or collected by one or more magnetic 
fields, may be conducted through an anode hav 
ing an aperture on to the article to be coated. 
The anode provided with an aperture may with 
advantage be made in the form of a ring-shaped 
member. Through the anode being given the 
form of a ring, there is this advantage among 
others, that all the parts required for the disin 
tegration can be arranged in one vessel, the "dis 
integrator' and that the disintegrator with 
the "disintegration chamber' may be arranged 
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^ optionally varied. The directed and charged . 
particles emanating from the cathode may also 
be conveyed through additional magnetic fields 
which are arranged transversely to the direction 
of the field and preferably perpendicularly to one 
another and the magnetic fields may be in 
fluenced in such a manner that the clustered 
particles sweep over a Surface. In many cases 
it will be of advantage to move only the article 
to be bespattered. 
The cathode may be preheated in a manner 

known per se, for instance by resistance or high 
frequency heating, in order to increase the 
amount disintegrated per unit of time. Through 
the particles emitted or spattered from the cath 
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SO as to be removable or disconnectable with a 
flange or ground-in connection. With this 
arrangement the article can be coated unhin 
dered by the anode. The ring-shaped form of 
the anode furthermore causes a uniform distri 
bution of the field. The anode is preferably so 
arranged as to be in the proximity of the cath 
ode. The minimum distance to be observed is 
dependent on the disintegration voltage applied 
and on the prevailing vacuum. 
The collected stream of particles may also be 

conducted through an additional static field, for 
instance a charged hollow cylinder. In order 
to keep the Stream of particles well clustered over 
longer distances, the for instance negatively 
charged hollow metal cylinder is interposed in 
Such a manner between the anode and the arti 
cle within the disintegrator that the axis of the 
cylinder extends coaxially with the stream of 

w 



2 
particles. The braking effect of the negatively 
charged cylinder may be equalised by the pro 
vision of an additional positive accelerating 
anode which may with advantage also be ring 
shaped. For coating non-metallic articles the 
accelerating electrode may be positioned behind 
the article, for instance a glass plate which is to 
be coated may be laid on a metal plate as the 
auxiliary electrode. Even when a concentration 
cylinder is not used, the acceleration of the par 
ticles by the employment of an accelerating elec 
trode presents advantages. In the case of an 
article connected up as an accelerating electrode 
the particles will, owing to this expedient, in 
pinge on the article with increased energy and 
the layers formed will adhere more firmly. 
Moreover, the particles give up their charge when 
Striking the article which is connected as an 
accelerating electrode, so that any charging of 
the article which would detrimentally affect the 
coating is avoided. In the case of non-metallic 
articles the accelerating electrode disposed be 
hind the article produces a capacitive retention 
of the charges which arrive with the particles. 
In carrying out the invention the cathode may 

be heated whereby the quantity of material re 
leased by the cathode for coating is increased. 
The heating and the disintegration of the cath 
odes may preferably be carried out periodically 
in time intervals in such a manner that, while 
the disintegrating voltage is effective, the heat 
ing is discontinued and, while the heating is ef 
fective, the disintegration is discontinued. In 
this way unfavourable disintegration conditions 
which may occur, Such as field disturbances by 
the heating currents and an increase in pres 
sure immediately in front of the cathode, which 
is caused by the accumulation of disintegrated 
particles are avoided. The periodic disintegra 
tion and heating may further be regulated in 
Such a manner that the heating impulses are 
kept short with respect to the disintegration im 
pulses and that the disintegration impulse con 
sists for instance of several half waves of a recti 
fied alternating current. 
The invention also relates to apparatus for car 

rying out the described process, which consists 
Substantially of a vacuum vessel with one or more 
cathodes and anodes disposed therein, which are 
fed from one or more sources of current, and 
with One or more holding devices for the article 
Or articles to be coated and one or more field 
coils energised by one or more sources of current 
for collecting the particles emitted by the cath 
Ode. Furthermore, additional magnetic fields 
which are preferably perpendicular to one an 
other may be disposed transversely to the di 
rection of motion of the particles emitted by the 
cathode. 
The field coil for collecting the emitted par 

ticles may be water-cooled. The wire of the coil 
or the entire coil may be coated with an insu 
lating layer, for instance a layer of oxide or the 
like, for preventing secondary discharges, when 
the coil is disposed within the vessel. In the case 
of disintegration of metals the cathode may with 
advantage be in the form of a cluster of wires 
arranged in the direction of the field. This pro 
vides the advantage, that the particles which are 
Spattered off mainly from the two ends of the 
cluster of wires are collected, so that two bodies 
can be metallised at the same time. The col 
lecting effect is with advantage assisted through 
the cathode being constructed as a hollow cath 
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spherical, parabolic, cylindrical or some such 
form. The material to be disintegrated may be 
Spattered off from the interior of the hollow 
cathode. A cathode of any form may also with 
advantage be disposed within a hollow cylinder, 
So that the particles spattered off from the 
cathode are preliminarily directed or prelimi 
narily collected by the directional and collecting 
effect of the field of the hollow cylinder which 
is at the same potential. The cathode may be 
preheated in this case as well. 
The invention also relates to apparatus for 

carrying out the described process, which is char 
acterised by a disintegrator consisting of a vac 
uum vessel with a cathode disposed therein and 
fed from a heating current source and with an 
anode provided with an opening, for instance a 
ring-shaped anode, and fed from a disintegra 
tion current Source, and with one or more field 
coils energised by a Source of current for collect 
ing the particles spattered off from the cathode, 
with an additional controlling device for the col 
lected stream of particles, and by a chamber 
which is in communication with the disintegrator 
which is removable and disconnectable by means 
of a flange or a ground-in connection and in 
Which chamber the article to be coated is dis 
posed. The apparatus is further characterised 
by an additional concentrating cylinder and by 
an accelerating electrode. The apparatus is fur 
ther characterised by a plurality of disintegrators 
provided with an air inlet cock on a chamber 
which is capable of being evacuated, which are 
for instance so arranged as to be capable of be 
ing exchanged during operation each by means 
of a ground-in connection and a sliding shutter. 
The apparatus is further characterised by the 
feature, that the bespattering chamber is pro 
vided with closable chambers for enclosing the 
article to be coated, which are in communica 
tion with an air inlet cock and a vacuum pump. 

Warious devices for carrying out the method 
are illustrated diagrammatically by way of ex 
ample in the accompanying drawings, in which 

Fig. 1 is a vertical section through cathode dis 
integration apparatus, 

Fig. 2 is a similar sectional view showing a dif 
ferent form of cathode and field, 

Fig. 3 is a sectional view of an arrangement 
with additional control for sweeping over sur 
faces and 

Figs. 4, 5 and 6 are sectional views of special 
Constructional forms of the cathode. 

Fig. 7 is a section through another complete 
apparatus for cathode disintegration, 

Fig. 8 is a sectional view of a part of a cathode 
disintegration apparatus with a concentrating 
cylinder, 

Fig. 9 is a section through a resistance-heated 
Cathode, 

Fig. 10 is a section through a high frequency 
heated cathode, 

Fig. 11 is a section through an arc-heated cath 
Ode, 

Fig. 12 is a section through disintegration ap 
paratus according to a second constructional ex 
ample, 

Fig. 13 is a section through a portion of a dis 
integration apparatus according to a third con 
structional example with closable chambers for 
the article to be treated in the bespattering 
chamber. 

In Fig. 1 which is a vertical section through 
cathode disintegrating apparatus, is a WBC 
Yessel composed of a bottom part 2 and a bel 

, which are connected together in an airtight 
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manner. The vacuum vessel may be made of 
glass, porcelain, metal or the like. - 4a repre 
sents a connecting branch leading to the vacu 
um pump. The disintegration vessel can be 
filled with gases through the connecting branch 
4b, for instance with hydrogen or with gases 
which do not affect the metal to be disintegrated, 
such as argon, neon, helium or the like, or with 
gases which react chemically with the metal to 
be disintegrated. Gases may also be used, which 
for instance improve the effect, such as hydro 
carbons, silicon hydride or other similar gases. 
The gas pressure in the disintegration vessel and 
the disintegration voltage depend entirely on 
the kind of cathode to be disintegrated and On 
its geometrical dimensions. The gas preSSure 
may in general vary within the limits, within 
which the conduction of electricity is at all pos 
sible and may thus amount to for instance from 
0.01 to 1 millimeter of mercury. A lead for the 
cathode 6 is sealed in the wall of the vessel by 
means of a fitting 5 and the cathode is. COvered 
with a non-conductor, for instance a glass plate 
7, in order to prevent undesired disintegration 
at its rear end. The cathode may be of any 
shape and may consist for instance of a plate 
or a rod, a wire or of one or more clusters of 
wires, which are made of the metal to be dis 
integrated. In many cases it may be of advan 
tage to employ additional heating for the cath 
ode, more particularly when it is not Sufficiently 
heated by the glow current, an expedient which 
is also to be recommended in the case of metals 
having a high melting point. 8 represents a 
fitting which is secured for instance by springs 
and through which the anode 9 is led in. The 
fitting 8 is provided with a supporting frame O 
with an adjustable supporting member , on 

O 

3 
lected, that is on the required flux. In an ex 
periment, in which copper was to be disinte 
grated, a current strength of 26 amperes at a 
voltage of 30 volts was used for the excitation 
of the magnet coil 5 which had an internal di 
ameter of about 20 centimeters and a width of 
about 10 centimeters and which with 300 turns 
gave a field of about 225 gauss. The particles 
were collected on an area of 4 square centimeters 
which particles would otherwise, without the emi 
ployment of the magnetic field, have distributed 
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themselves almost uniformly in the disintegra 
tion vessel. The result of using this magnetic 
field was, that the loss which occurs in cathode 
disintegration without the use of a magnetic field 
was to a great extent eliminated. The current 
source for the disintegration supplied a voltage 
of for instance 1800 to 2000 volts and the cur 
rent strength was for instance about 10 to 12 
milliamperes. Without the action of a mag 
netic field 4.4 milligrams were spattered on a 
plate having a superficial area of 80 square cen 
timeters and the entire surface was covered. 
When a magnetic field was employed, 10.4 milli 
grams were spattered on and only the twentieth 
part of the plate was covered. The thickness 
of the layer had thus increased 46 times. This 
is of Special importance, when costly metals are 
being used as the metal to be spattered on. The 
cathode may consist of metals of all kinds, of 
alloys or of non-metals. 

Fig. 2 shows a cathode of special construction 
and a different position of the field. In this case 
the cathode consists of a cluster of wires. 24, held 
together on the supporting lead 25. The magnet 
coil 26 for collecting the particles emitted by 
the cathode is in this case disposed for instance 

which rests the article 12 to be coated, for in 
stance a metal plate. 3 represents the layer 
spattered on the article and 4 are the clustered 
metal particles coming from the cathode, which 
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are directed and collected by a magnetic field 
produced by a coil 5 which is arranged around 
the vacuum vessel. The coil 5 may be disposed 
either outside or inside the vessel and may if 
necessary be movably supported, so as to enable 
its position with respect to the cathode to be 
altered in any desired way, whereby a change 
in the direction of the spattered-off particles is 
effected. The coil consists, for instance, of a 
hollow copper tube adapted to be connected at 
one end f with a water Supply pipe and at the 
other end 8 with a water discharge pipe, in or 
der to conduct away the heat due to electric 
losses. The material of the coil, when the lat 
ter is disposed within the disintegration vessel, 
may with advantage be coated with a less con 
ductive layer or an insulating layer, for instance 
an oxide layer. 9 is a source of current which 
is connected to the ends 7 and 8 of the coil 
5 by means of shackles 6 through a regulating 

resistance. The cirguit to the coil 15 includes an 
ammeter 20 and a vo' meter 2. 
The cathode 6 and the anode 9 are connected 

with a source of current 22 through a regulable 
resistance 23. The strength of the voltage to 
be used is entirely governed by the kind of elec 
trodes employed, the way they are arranged and 
their geometrical dimensions and on the strength 
of the glow current, also on the vacuum. The 
current which is sent from the source of current 
9 by way of a regulating resistance through the 
magnet coil 5 depends on the degree to which 
he disintegrated metal particles are to be col 
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inside the vacuum vessel . The current sup 
ply to the magnetic field is the same as that 
shown in Fig. 1. In this arrangement the cath 
ode is disintegrated in two directions, so that 
there is the advantage that two articles 27 and 
28, which are removably suspended from fittings 
29 and 30, can be simultaneously treated. 3 
represents the spattered-on metallic layer. 9 are 
the anodes which may also be arranged at other 
points of the vessel. v 

In Fig. 3 is shown an arrangement for the ad 
ditional control of the metal particles 32 al 
ready collected by the coil 3, which enables an 
article of larger superficial area to be swept over, 
the metal particles being controlled in the desired 
sense, for instance by changing the fields produced 
by electromagnets. 33 and 34 which are disposed 
preferably perpendicularly to one another trans 
versely to the direction of travel of the particles. 
The magnets may also be disposed externally of 
the vessel, for simplifying the construction. 6 
is again the cathode and 9 the anode and to is 
the Supporting framework for the article 2 rest 
ing on the Support . By varying the magnetic 
fields 33 and 34 the stream of metal particles 
can be caused to play in any desired manner over 
the article 2. 3 represents the spattered-on 
layer of metal. 
The stream of metal particles can of course 

be additionally controlled as regards its direction, 
by making the field coil 3 movable or capable 
of pivoting. 
In Fig. 4 a Special constructional form of the 

cathode as a hollow cathode 35 is shown. Fig. 5 
shows the hollow cathode 36 in the form of a 
cylinder and Fig. 6 as a paraboloid 37. These 
hollow cathodes have the property, that they 
assist in a further collecting of the disintegrated 

  



4. 
particles. In Figure 7 there is fixed in a remov 
able and gas-tight manner to the preferably 
cylindrical disintegration vessel 38 consisting for 
instance of glass, or quartz by means of a flange 
39 the bespattering chamber 4 containing the 
article 40 to be bespattered, in which chamber 
the article is arranged for instance on a metal 
plate 43 which rests on insulators 42. In the 
bottom of the bespattering chamber is a current 
lead-in 44, through which the metal plate 43 can 
be connected to a source of voltage. The metal 
plate 43 may for instance be charged positively 
and will then constitute the accelerating elec 
trode. For rendering the article which is to be 
bespattered easily removable, the bespattering 
chamber is provided with a laterally closable 
opening 45. By means of a plug 46 the cathode 
47 is led-in to the disintegration vessel so as to 
be removable. At its lower end the Cathode Sup 
ports for instance the material 48 to be disin 
tegrated, which may be of any form and may for 
instance be constructed as a cluster of wires. 
49 is the anode, for instance of annular shape, 
which can be displaced as regards its position 
with respect to the cathode and through which 
the stream of particles 5 thrown off by the 
Cathode and collected by the field of a collecting 
coil 50 passes and produces on the article 40 to be 
bespattered a layer 52. The collecting coll 50 
which provides the field for collecting the par 
ticles spattered off from the cathode is connected 
for instance to a continuous current source 53 
through a regulable resistance 54. The current 
for the disintegration of the material to be dis 
integrated is Supplied by a high tension Source 
66 which is connected through a regulable re 
sistance 56 to the cathode 47 and the other pole 
of which is connected by way of the lead-in 57 
to the anode 49 which is for instance ring 
shaped and adjustable in a guide 58 as regards its 
distance from the cathode. The source of high 
tension 55 may supply a continuous current, a 
pulsating or intermittent continuous current or a 
rectified alternating current of variable fre 
quency. 59 and 60 are electromagnets provided 
with coils for controlling the stream of particles, 
the fields of which magnets are preferably at 
right angles to one another. By means of the 
electromagnets 59 and 60 the stream of particles 
can be guided to and fro and upwards and down 
Wards Over the Surface of the article 40. 6 is a 
branch for the supply of a gas. 62 is a branch 
leading to the vacuum pump. 

Fig. 8 shows a portion of cathode disintegra 
tion apparatus according to Fig. 7 with an addi 
tional concentrating cylinder 64 which is ad 
justable in a guide 63. The cylinder 64 is charged 
for instance negatively by way of a conductor 
65 and keeps the stream of particles 5 together. 
The conductor 65 is sealed in the wall of the ves 
sel 38 by means of a fitting 66. For the rest 
the parts shown are the same as in Fig. 7. 

Fig. 9 shows diagrammatically a Section 
through an additional resistance-heated cathode, 
the resistance-heated cathode 67 being for in 
stance a wire which is heated by a source of cur 
rent 68 through a regulable resistance 69. 49 
is the ring anode in the disintegration vessel 38. 
50 is the field coil. 

Fig. 10 shows diagrammatically a Section 
through a high frequency-heated solid cathode 
TO which is heated by means of the high-fre 
quency coil 7. The high frequency coil which 
is screened or uncoupled with respect to the 
collecting field coil 50 is fed by the high fre 
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quency source 72 and is disposed outside the dis 
integrational vessel 38. 49 is the ring anode. 
The screened collecting field coil 50 may be 
Screened for instance by a hood of non-mag 
netic material, such as aluminium or copper, 
from the high frequency coil. The high fre 
quency coil may also be constructed as a collect 
ing coil. The magnetic coil may be disconnected 
during the action of the high frequency. 

Fig. 1 shows diagrammatically a section 
through an arc-heated cathode, the cathode con 
sisting for instance of the two electrodes T3 and 
74 which are fed from a source 76 of continuous 
or alternating current through a regulable re 
sistance 77 to provide an arc 75. The high fre 
quency source 55 supplies the disintegration volt 
age, the negative pole of which is connected 
through a regulable resistance 56 to a poten 
tiometer 78 lying between the two arc electrodes 
and the positive pole of which is connected to 
the ring-shaped anode 49. The arc between the 
electrodes is struck in a known manner, for in 
stance by short-circuiting the electrodes with 
one another, and the distance of the electrodes 
from one another is regulated in a known man 
ner by hand or electrically or magnetically. 49 
is the anode and 50 the collecting field coil. 

Fig. 12 shows a section through an apparatus 
according to a second constructional example, 
the arrangement being such that a plurality of 
disintegrators, for instance three disintegrators 
9, 80 and Bl, can during operation be connected 

to and disconnected from a chamber 82 which is 
capable of being evacuated and is provided with a 
charging door. The disintegrating chambers are 
connected at 83, 84 and 85 to extensions of the 
housing 82 and the lower ends of the disin 
tegrators are provided with vacuum-tight closing 
slides 86, 87 and 88. The closing slide 88 is for 
instance shown in the closed position, so that 
the disintegrator 8 can be detached during the 
operation for the purpose of replacing the cath 
Ode to be disintegrated. 89 and 90 are the Col 
lected streams of particles, which impinge for in 
stance on a band 9 which runs over two rollers 
92 and 93. The stream 90 is shown in a deflected 
position. 94 is a connecting branch leading to 
the vacuum pump and 95 is a gas supply branch. 
96, 97, and 98 are the air inlet cocks to the disin 
tegrator. For the rest the various parts of the 
disintegrator are the same as in Figure 7. 

Fig. 13 shows diagrammatically a section 
through a portion of disintegrating apparatus 
according to another constructional example 
with two closable chambers 99 and 100 for the 
introduction of the articles to be bespattered into 
the bespattering chamber Ol. 2 and 103 are 
the disintegrators which are connected to the 
chamber Ol. foll and 05 are air inlet cocks. 
06 and 07 are two closing slides which enable 
the disintegrators to be shut off from the be 
Spattering chamber. The slide 06 is closed and 
the slide foll open. The inner closing slide 08 
of the closable chamber 99 is open, so that a be-, 
spattering of the article O9 by the stream of 
particles 0 will take. place. The outer door 
lf of the closable chamber 99 is closed. The 

cloSable connection f2 leads from the closable 
chamber to a vacuum pump for evacuating the 
closable chamber 99. The closable connection 
3 serves for the admission of air to the closable 

chamber. The inner closing slide 4 of the 
closable chamber foo is closed, so that the ar 
ticle is can be exchanged through the opened 
outer door if of the closable chamber. T is 
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a connection leading to a vacuum pump for 
evacuating the closable chamber 100. The clos 
able connection 8 serves for the admission of 
air into the closable chamber 100, when the 
latter is to be opened. 
nection to the bespattering chamber and 20 a 
connection leading to the main vacuum pump. 
The provision of closable chambers on the be 

spattering chamber has the advantage, that the 
articles to be treated can be introduced and re 
moved without the pressure in the bespattering 
chamber being varied in a manner which would 
interrupt the operation. 
When articles are to be coated with differ 

ent materials, the individual disintegrators are 
charged with the particular cathode materials 
required and the article is bespattered in Suc 
cession or simultaneously with these materials. 
In this way layers or mixtures, for instance al 
loys, may be applied. When alloys are being 
spattered on, the disintegrators may be arranged 
at an angle to one and ther and to the article. 
The article may also be so arranged as to be 
capable of being moved from one disintegrator 
to another. It is also possible to apply different 
layers for instance on bands simultaneously next 
to one another. With the apparatus it is poS 
sible to bespatter or metallise articles of any 
kind, for instance articles of metal, wool, vege 
table fibres, wood, wax, cellulose, mica, porcelain, 
glass and so on. The treating chamber may be 
adapted to the shape of the articles. These ex 
amples will show the great variety of ways in 
which the described bespattering apparatus can 
be used. 
What we claim is: 
l. Apparatus for coating articles with par 

ticles obtained by cathode disintegration in a 
magnetic field comprising in combination, a be 
Spattering chamber capable of being evacuated, 
a plurality of disintegrating chambers connected 
to the bespattering chamber and each having 
an air inlet cock, means for opening and closing 
the communication between the bespattering 
chamber and the said disintegrating chamber 
independently of one another, each disintegrat 
ing chamber comprising a cathode and an anode 
between which a cathode disintegration field is 
formed, and a field coil around each disintegrat 
ing chamber in order to produce a magnetic 
field coaxial with each one of the said cathude 
disintegrating fields. 

2. Apparatus as claimed in claim 1, in which 
the bespattering chamber has a plurality of clos 
able chambers arranged opposite the disintegrat 
ing chambers respectively, for enclosing the ar 
ticles to be bespattered, each of the said closable 
chambers having an air inlet cock and a con 
munication with a vacuum pump. 

3. A method of coating articles by cathode dis 

9 is a gas supply con 
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electrons from the cathode towards the anode and 
disintegrate particles from the cathode, elec 
trically charging the particles disintegrated from 
the cathode, and magnetically collecting and 
guiding the charged particles onto the article 
to be coated. 

5. A method of coating articles by cathode 
disintegration wherein the article to be coated 
is arranged in a closed vessel having a cathode 
and an anode therein which comprises, impress 
ing a voltage across the cathode and anode to 
move electrons from the cathode towards the 
anode and release particles from the cathode, 
moving the electrons into engagement with said 
particles so as to impart electrical charges there 
to, and magnetically collecting and directing the 
charged particles onto the article to be coated. 

6. A method of coating articles by cathode dis 
integration wherein the article to be coated is 
arranged in a closed vessel having a cathode and 
an anode therein which comprises, impressing a 
voltage across the cathode and anode to move 
electrons from the cathode towards the anode 
and release particles from the cathode, magneti 
cally moving the electrons into engagement with 
Said particles so as to impart operative electrical 
charges thereto, and magnetically collecting and 
directing the charged particles onto the article. 
to be coated. - 

7. A method of coating articles by cathode dis 
integration wherein the article to be coated is 
arranged in a closed vessel having a cathode and 
an anode therein which comprises, impressing a 
voltage across the cathode and anode to move 
electrons from the cathode towards the anode 
and disintegrate particles from the cathode, de 
flecting said electrons to increase the path of 
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integration wherein the article to be coated is 
arranged in a closed vessel having a cathode 
and an anode therein which comprises, impress 
ing a voltage across the anode and the cathode 
to move electrons from the cathode towards the 
anode and disintegrate particles from the cath 
ode, electrically charging the particles disinte 
grated from the cathode, and collecting and 
guiding the charged particles onto the article 
to be coated. 4. A method of coating articles by cathode 
disintegration wherein the article to be coated is 
arranged in a closed vessel having a cathode and 
an anode the ein which comprises, impressing a 

movement thereof so as to increase the collision 
of the electrons with said particles to impart op 
erative electric charges thereto, and magnetically 
collecting and guiding the charged particles onto 
the article to be coated. 

8. A method of coating articles by cathode dis 
integration wherein the article to be coated is ar 

5 ranged in a closed vessel between an anode and 
a cathode which comprises, impressing a voltage 
across the anode and the cathode to move elec 
trons from the cathode towards the anode and 
disintegrate particles from the cathode, produc 
ing a magnetic field around the cathode to elec 
trically charge and collect the particles for clus 
tered movement onto the article to be coated. 

9. Apparatus for coating articles comprising in 
combination, a closed vessel, a cathode and an 
andde within said vessel, means for supporting 
an article to be coated within the closed vessel, a 
current Source for impressing a voltage across 
Sald anode and said cathode to disintegrate par 
ticles from the cathode, inductive means oper 
ably associated with the particles released from 
the cathode for electrically charging said parti 
cles and said inductive means being arranged to 
collect and direct the charged particles onto the 
article to be coated. 

10. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and an 
anode within said vessel, means for supporting an 
article to be coated within the closed vessel, a 
current source for impressing a voltage across 
said anode and said cathode to disintegrate par 
ticles from the cathode, magnetic means adjacent 
the cathode for electrically charging said parti 
cles and said magnetic means being arranged to 
collect and move the charged particles in the col 

voltage across the anode and the cathode to move 75 lected state onto the article to be coated. 
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11. Apparatus for coating articles comprising 

in combination, a closed vessel, a cathode and 
an anode within Said vessel, means for support 
ing an article to be coated within the closed ves 
sel, a current source for impressing a voltage 
acroSS Said anode and said cathode to disintegrate 
particles from the cathole, a coil arranged axially 
with respect to the cathode and the anode, and 
an electrical source supplying current to said 
coil. So as to produce a magnetic field for col 
lecting and guiding said particles onto the article 
to be coated. 

12. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and an 
anode within Said vessel, means for supporting an 
article to be coated within the closed vessel, a 
current Source for impressing a voltage across 
Said anode and said cathode to disintegrate par 
ticles from the cathode, a coil surrounding the 
cathode, and an electrical source supplying cur 
rent to said coil so as to produce a magnetic field 
for collecting and guiding the collected particles 
Onto the article to be coated. 

13. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and 
an anode within Said vessel, means for supporting 
an article to be coated within the closed vessel, 
a current Source for impressing a voltage across 
Said anode and said cathode to disintegrate par 
ticles from the cathode, magnetic means for elec 
trically charging and collecting said particles, 
and additional magnetic means for guiding said 
collected particles onto the article to be coated. 

14. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and an 
anode within said vessel, means for supporting 
an article to be coated Within the closed Wessel, 
a current source for impressing a voltage across 
Said anode and said cathode to disintegrate parti 
cles from the cathode, magnetic means for elec 
trically charging and collecting said particles, 
and means providing two magnetic fields for de 
flecting said particles onto the article to b 
coated. 

15. Apparatus for coating articles comprising 
in combination a closed vessel, a Cathode and a 
ring-shaped anode within Said vessel, means for 
supporting an article to be coated within the 
closed vessel, a current Source for impressing a 
voltage across said anode and said cathode to 
disintegrate particles from the cathode, mag 
netic means surrounding Said Cathode for elec 
trically charging and collecting said particles so 
as to direct the particles through the ring-shaped 
anode, and a statically charged cylinder for fur 
ther guiding and moving said particles onto the 
article to be coated, 
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16. Apparatus for coating articles comprising 

in combination, a closed vessel, a cathode and an 
anode within said vessel, means for supporting 
an article to be coated within said vessel, a cur 
rent source for impressing a voltage across said 
anode and said cathode to disintegrate particles 
from the cathode, inductive means adjacent the 
cathode for collecting the particles released from 
the cathode and directing the particles towards 
the article to be coated, and an accelerating elec 
trode arranged adjacent the article to be coated. 

17. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and a 
ring-shaped anode within said vessel, means for 
Supporting an article to be coated within said 
Vessel, a current source for impressing a volt 
age across said anode and said cathode to dis 
integrate particles from the cathode, inductive 
means adjacent said cathode for collecting said 
particles and directing the particles through 
the ring-shaped anode, a statically charged cyl 
inder for further guiding and moving said par 
ticles onto the article to be coated, and means 
for adjusting the position of said anode with 
respect to said cathode. 

18. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and a 
ring-shaped anode within said vessel, means for 
Supporting an article to be coated within the 
closed vessel, a current source for impressing a 
Voltage across said anode and said cathode to 
disintegrate particles from the cathode, magnetic 
means adjacent Said cathode for collecting said 
particles and directing the particles through the 
ring-shaped anode, and a statically charged cyl 
inder arranged intermediate the anode and the 
article to be coated for further guiding and mov 
ing said particles onto the article to be coated. 

19. Apparatus for coating articles comprising 
in combination, a closed vessel, a cathode and an 
anode within said vessel, means for supporting 
an article to be coated within said closed vessel, 
means arranged Outside the vessel for heating 
said cathode, a current source for impressing a 
voltage across said anode and said cathode to 
disintegrate particles from the cathode, magnetic 
means arranged Outside the closed vessel and 
operably associated with the particles distinte 
grated from the cathode for electrically charging 
said particles and directing the charged particles 
Onto the article to be coated. 
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