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DEPOSITION APPARATUS 

ORIGIN OF THE INVENTION 

The invention described herein was made by em 
ployees of the United States Government and may be 
manufactured and used by or for the Government for 
governmental purposes without the payment of any 
royalties thereon or therefor. 

BACKGROUND OF THE INVENTION 

The invention relates generally to material coating 
and more speci?cally concerns depositing a thin metal 
lic ?lm on nonmetallic materials. 

In the past, vapor deposition techniques have been 
used wherein a coating material is vaporized by heat in 
a vacuum and'then condenses on the material to be 
coated. The primary disadvantages of these techniques 
in coating nonmetallic substrates with metallic ?lms is 
that there is no adhesion between the metallic ?lm and 
the nonmetallic substrate. Also, there is very little con 
trol of the coating thickness in these techniques. 

Other techniques used in the past consists of the cold 
cathode generation of the metal vapor. The disad 
vantage of thistechnique is that it cannot be controlled 
either by electric potential or by anode geometry to 
supply a uniform metal vapor. The almost instantane 
ous consumption of the cathode in the cold cathode 
technique results in the generation of a mixture of 
metal droplets and vapor which produces unsatisfacto 
ry thin metallic ?lms. Under microscopic examination, 
the ?lms are found to be uneven and the condensed 
metal droplets are evident in the thicknesses of 100 to 
500 angstroms. 

It is therefore the primary purpose of this invention 
to provide apparatus for applying thin metallic ?lms to 
nonmetallic materials in which the ?lm thicknesses are 
even and in which adhesion exists between the metallic 
?lm and the nonmetallic materials. 

SUMMARY OF THE INVENTION 

The invention includes a tungsten ?lament, a positive 
plate, a negative plate, and an electric motor located 
inside a vacuum bell jar. The tungsten ?Iament, electric 
motor, and positive and negative plates are supplied by 
power supplies located outside the bell jar. Specimens 
of the nonmetallic material that are to be coated are at 
tached to both the positive and the negative plates. The 
electric motor feeds the coating material into the tung 
sten ?lament so that it makes contact with the tungsten 
?lament at about its central portion. As the coating 
material is being fed into the tungsten ?lament, it is 
electrically connected to one side of the ?lament. 
Hence, there is a voltage difference between the coat 
ing material and the central portion of the tungsten ?la 
ment. As the coating material is fed into the tungsten 
?lament, it is vaporized by the heat from the ?lament 
and at the same time due to the potential difference 
between the end of the coating material andthe central 
position of the ?lament a current exists. This results in 
a very ?ne ionized vapor of the coating material which 
is attracted to both the negative and the positive plates 
thereby coating the attached specimen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic drawing of an embodiment of 
this invention; and 
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2 
FIG. 2 is a schematic drawing of the mechanism for 

feeding the coating material into the ?lament. 

DETAILED DESCRIPTION OF THE INVENTION 

Turning now to the embodiment of the invention 
selected for illustration in the drawings, the number 11 
designates a vacuum bell jar. Inasmuch as the equip 
ment for the evacuation bell jars is well known the 
details of this equipment are not disclosed in the 
drawings. Located inside bell jar 11 is a tungsten ‘?la 
ment 12 which is connected across a power supply 13 
located outside the bell jar. Two places, 14 and 15, 
located inside the bell jar are connected to a power 
supply 15 outside the bell jar such that plate 14 is a 
negative plate and plate 15 is a positive plate. An elec 
tric motor 17 located in the bell jar is powered by a 
power supply 18 to feed the coating material 19 into 
the central portion of tungsten ?lament 12. The coating 
material 19 is fed into ?lament 12 by a feed mechanism 
20. The details of feed mechanism 20 are disclosed in 
FIG. 2. The lower portion of ?lament 12 is connected . 
through feed mechanism 20 to coating material 19 
thereby creating a potential difference between the end 
of the coating material 19 and the central portion of the 
tungsten ?lament 12. A specimen 21 of the material to 
be coated is attached to plate 14 by a metal clip 22 and 
a specimen 23 of the material to be coated is attached 
to plate 15 by a metal clip 24. In addition to attaching 
the specimen to plates 14 and 15, metal clips 22 and 24 
dissipate any electric charge that might be formed on 
the face of the specimen. 
The feed mechanism in FIG. 2 includes a teflon or 

nylon adapter 25 which is coupled to the output shaft 
26 of motor 17 such that adapter 25 rotates as shaft 26 
rotates. A hole 27 in adapter 25 allows a shaft 28 to 
move longitudinally in the hole. Two slots 29 and 30 
are in adapter 25 and a key 31 extends through shaft 28 
into slots 29 and 30. Hence shaft 28 rotates with 
adapter 25 and is free to move longitudinally with 
respect to the adapter. A support 32 is attached to 
motor 17 forsupprting a metal block 33. Shaft 28 has 
threads 34 which engage‘ with female threads that ex 
tend through block 33. The end of shaft 28 has a chuck 
35 attached to it. Chuck 35 holds the rod of plating 
material 19 that is fed into ?lament 12. Rod 19 is held 
off-center of shuck 35 so that rod 19 engages ?lament 
12 once every revolution of the chuck. A wire 36 has 
one of its ends connected to block 33 and its other end 
connected to the bottom of ?lament 12. Hence there is 
a potential difference between the unattached end of 
rod 19 and the central portion of ?lament 12. In the 
operation of the feed mechanism, when motor 17 turns 
shaft 26, adapter 25 turns which turns shaft 28 causing 
it to thread through block 33. This causes chuck 35 to 
rotate and move away from block 33. Hence, with 
every revolution of chuch 35, rod 19 makes contact 
with ?lament 12. The length of rod 19 that makes con 
tact with ?lament 12 is the distance that chuck 35 
moves longitudinally during one revolution. To 
produce ‘la a higher ratio of time with the anode not in 
contact with the ?lament to the time with the anode in 
contact, a time delay during motor rotation is in 
troduced; in tests of the apparatus a mechanical brake 
on the motor was used. 
The embodiment of the invention disclosed in the 

drawings has been used to obtain excellent metallic 
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coatings on elastomers by applying the following 
procedure. Samples are cleaned to remove dust and 
?lm and then attached to both positive and negative 
plates 14 and 15 by metal clips 22 and 24. The vacuum 
system is then closed and pumped down to the 10" torr 
range. Dry argon is used to back?ll the system and a 
flow discharge is made in the chamber for corona 
scrubbing. Then the vacuum system is again evacuated 
and an electric potential is applied across the positive 
and negative plates. The tungsten ?lament is heated to 
the melting point of the rod and the rod is driven by the 
electric motor into the tungsten ?lament. For very thin 
metallic ?lms, one revolution of chuck 35 is suf?cient. 
The advantage of this invention is that it provides the 

ability to produce metallic coatings with good adhe 
sions on a wide range of nonmetallic materials that 
were impractical or impossible to coat by previous 
processes. 

It is to be understood that the form of the invention 
herewith shown and described is to be taken as a 
preferred embodiment. Various changes may be made 
in the shape, size and arrangement of parts. For exam 
ple, equivalent elements may be substituted for those il 
lustrated and described herein, parts may be reversed, 
and certain features of the invention may be utilized in 
dependently of the use of other features all without de 
parting from the spirit or scope of the invention as 
de?ned in the subjoined claims. Means other than elec 
tric motor 17 could be used to feed rod 19 of the coat 
ing material into the central portion of tungsten ?la 
ment 12. Also, means other than what is shown could 
be used to create a potential difference between the 
end of rod 19 and the central portion of tungsten ?la 
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4 
ment 12. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. Apparatus for depositing a coating of metallic 

material on a nonmetallic substrate comprising: a plate 
with an electric potential applied to it and with the sub 
strate attached to it; an electrically heated ?lament; a 
rod of the coating material electrically connected to 
one side of said ?lament; and means for striking said 
rod against the central portion of said ?lament to form 
a very ?ne ionized vapor of said coating material 
whereby said vapor is attracted by said plate and 
deposited on said substrate. 

2. Apparatus according to claim 1 with two plates in 
stead of one and with a positive potential applied to one 
plate and a negative potential applied to the other 
plate. 

3. Apparatus according to claim 1 wherein said 
means for striking said rod against the central portion 
of said ?lament includes rotating means for holding 
said rod off-center of rotation of said rotating means; 
and means for moving said rotating means in the 
direction of the central portion of said ?lament while 
said rotating means is rotating whereby during each 
revolution of said rotating means said rod is wiped 
across the central portion of said ?lament. 

4. Apparatus according to claim 3 wherein said 
means for moving said rotating means in the direction 
of the central portion of said ?lament includes a motor 
that rotates a threaded shaft that has said holding 
means attached to its end. 

* * * * * 


