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UNITED STATES 

1855,869 

PATENT OFFICE 
EMERSON PUGE, OR DOWNERS GROVE, ILLINOIS, ASSIGNOR TO WESTERN ELECTRO 

COMPANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK 
METEOD OF AND APARATUS OR COATING ARCs 

Application fled December 31, 1928. Serial No. 829,598. 

This invention relates to methods of and 
apparatus for coating articles, and more par ticularly to methods of and apparatus for 
finishing metal parts. 
The principal objects of the invention are 

to provide a simple and expeditious method 
of and apparatus for applying material uni 
formly to exposed surfaces of articles. 
In order to accomplish these objects in ac 

cordance with the invention, one embodiment thereof contemplates the conveying of metal 
parts or other articles to be coated through a 
closed chamber, the parts on the conveyor be 
ing connected in their passage therethrough 
to one terminal of a score of electrical 
energy of high potential. The opposite ter 
minal of this source is connected to a nozzle 
through which an atomized spray of coating 
material is introduced into the chamber, thus giving the particles of the coating material 
suspended in the atmosphere of the chamber 
a charge opposite to that of the metal parts. 
These particles are thus selectively attracted 
to the uncoated portions of the parts in pref 
erence to the portions already covered by the 
solvent of the japan or other coating material 
so that they are deposited upon the un 
coated surfaces thereof. To prevent the un due deposition of particles of coating ma 
terial upon the interior of the chamber, the 
chamber wall is connected to the source of 
electrical energy so that it has the same po 
tential as the nozzle. 

It is believed that a complete understand 
ing of the invention may be had from the foll 
lowing detailed description, taken in con 
junction with the accompanying drawings, in 
which 

Fig. 1 is a fragmentary plan view of an 
apparatus embodying features of the inven 
tion and which may be employed in practic 
ing the method; 

Fig. 2 is a front elevational view thereof 
with the front wall of the chamber removed; 

Fig. 3 is an enlarged sectional view taken 

on line 8-3 of Fig. 2, showing the electrical 
equipment associated with the apparatus, and Fig. 4 is an enlarged perspective view of 
one of the supports for carrying the parts to 
be coated. y p 

Referring now to the drawings wherein 
the same reference numerals indicate similar 
parts throughout the various views, the nu 
meral 10 designates a chamber made of sheet 
metal having four pairs of swinging doors 
11-11 which are so mounted as to always re 
turn to a closed position. This arrangement 
divides the chamber into three compartments 
12, 18 and 14 so that compartments 12 and 
14 serve as air locks for the middle com 
partment 13. Partitions 22-22 (Fig. 3) are 
provided under each pair of swinging doors 
11-11 to prevent the circulation of air be 
tween the compartments. At both ends of 
the chamber 10 are sprockets 15-15 and 
16-16 suitably mounted on shafts 17 and 18, respectively, and adapted to engage opera 
tively and support an endless sprocket chain 
20 in its passage through the chamber. Se 
cured to the chain at equal spaces through 
out its length are supports 25 for carrying 
parts 26 to be coated. 

Each of the supports 25 includes an insu 
lator 27 rigidly held in an upright position 
by a pair of angular members 28-28 secured 
to the sides of the chain. 20. A metal cap 29 
secured to the lower end of the insulator 27 
is connected to a metal rod 30 mounted in the 
center of the insulator and terminating near 
the upper end thereof in a pair of laterally 
extending arms 31-31 which are provided 
with hook portions 32-32 for supporting the 
parts 26 to be coated. At the upper end of 
the insulator 27 is a substantially rectangular 
guard 35 rigidly fastened thereto by a pin 
36. This guard extends out beyond and sur 
rounds the hook portions 32-32 so as to 
engage the swinging doors 11-11 and thus 
prevent injury to the parts 26 in their pas 
sage through the chamber. 
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A current conducting rail 40 for making 
contact with the metal caps 29 of the sup 
ports 25, is insulatively mounted on the bot 
tom of the chamber 10 by means of insulat 
ing blocks 414 and is connected to the neg 
ative terminal 43 of a source of uni-direction al electrical energy produced by a mechanical 
rectifier 44 (Fig. 3) from a source of alter 
nating current (not shown). The positive 
terminal 42 of the rectifier 44 is connected to 
the walls of the chamber 10 and also to a plu rality of atomizing devices 45 suitably 
mounted alongside the chamber, as illustrat 
ed in Figs. 1 and 3. 0. 

Each of the atomizing devices 45 comprises 
a nozzle 50 connected to a source of com pressed air (not shown) and having its for 
ward end attached to the upper end of a tube 
51, the lower end of the tube being immersed 
in a liquified coating material 52, such as 
japan, lacquer, paint, etc. within a container 
53. From the foregoing description it will be 
readily understood that upon compressed air 
being admitted to the nozzle 50, the emission 
of the air past the upper end of the tube 51 
creates a vacuum therein, whereby the lique 
fied coating material 52 is drawn up in the 
tube and the force of the air breaks the coat 
ing material into finely divided particles and 
blows it into the middle compartment 13 
through apertures 55 in a wall of the cham 
ber 10. 
In practicing the invention, the shaft 1 is 

connected to and driven by any suitable 
source of power (not shown) so as to rotate 
the sprockets 15-15 keyed thereto and effect 
the movement of the sprocket chain 20 in the 
direction indicated by the arrows in Figs. 1 
and 2. With the negative terminal 43 of 
the mechanical rectifier 44 connected to the 
current conducting rail 40 by a conductor 59, 
and the positive terminal 42 connected to the 
chamber 10 and the nozzle 50 by a conductor 
60, the mechanical rectifier is operated to 
create a uni-directional current of high po 
tential. The parts 26 to be coated are then 
placed on the hook portions 32-32 of the 
metal rods 30, and as the guards 35 engage 
and open the doors 11-11 in passing from 
compartment 12 into compartment 13 of the 
chamber 10, the metal caps 29 make contact 
with the current conducting rail 40. This 
contact connects the parts 26 to the negative 
terminal of the source of uni-directional elec 
trical energy through laterally extending 
arms 31-31, metal rod and cap 30, 29, respec 
tively, contact rail 40, and conductor 59 to 
the negative terminal 43 of the mechanical 
rectifier 44. As has been previously ex 
plained, the nozzle 50 of the atomizing device 
45 is connected to a source of compressed air 
to effect the introduction of a coating mate 
rial 52 in finely divided particles into the com 
partment 13. Since the atomizing device is 
connected to the positive terminal of the 
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source of uni-directional electrical energy through nozzle 50, conductor 60 to the posi 
tive terminal 42 of the mechanical rectifier 
44, the particles of coating material are given 
a positive charge as they emerge from the 
atomizing device 45 into the compartment 13 
through apertures 55 in the chamber 10. The 
negatively charged parts 26 to be coated at 
tract the positively charged particles of coat 
ing materialso that the latter is deposited 
upon the surface of the parts 26 to form coat 
ings thereon. A uniform coating of each part 
is assured, due to the fact that as the particles 
of the coating material are deposited thereon, 
the solvent of the coating material acts as 
a dielectric, whereby the positive charge is 
intensified at the uncoated spots on the parts 
26 to better attract the particles of coating 
material thereto. 
The difference of electrical potential be 

tween the parts 26 to be coated and the atom 
izing devices 45 can be varied greatly, de 
pending on size of the chamber, the char 
acteristics of the particular coating material 
used and the speed imparted to the convey 
ing chain 20, but the voltage should not be of 
such a value as to cause arcs between the parts 
being coated and the atomizing devices or 
chamber walls. The connecting of the walls 
of the chamber 10 and the atomizing devices. 
45 to the same terminal of the source of uni 
directional electrical energy produces posi 
tive charges on both the coating material 52 
and the walls of the chamber 10 so that the 
particles of coating material are repelled 
from the walls to prevent undue deposition 
thereon. In order to carry of any excess 
coating material, the bottom of the chamber 
10 is sloped toward a drain 64 (Fig. 3). 
As the finished parts emerge from the 

chamber 10, they are removed from the sup 
ports 25 and uncoated parts are placed on the 
hook portions 32-32 and they in turn are 
carried through the chamber 10 so that the 
process is a continuous one. 

It will be understood that the embodiment 
of the invention herein described and illus 
trated is merely a convenient and useful form 
of the invention which is capable of many 
other modifications without departing from 
the spirit and scope of the invention. 
What is claimed is: 
1. A method of applying a finish to an 

article of manufacture, consisting in finely 
dividing a coating material, surrounding the 
article of manufacture to be coated with an 
atmosphere having the finely divided mate 
rial suspended therein, and subjecting the ar 
ticle of manufacture and the particles of the 
material to a difference of electrical potential 
to cause the naterial to be attracted to and de 
posited upon the article of manufacture. 

2. A method of applying a finish to an arti 
cle of manufacture, consisting in producing a 
uni-directional current of high voltage in an 
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atmosphere,introducing a coating material in 
a finely divided form into the atmosphere, 
and subjecting the article of manufacture to 
be coated to the current and the atmosphere 
for a predetermined period of time to cause 
electrical deposition of the material upon the 
article of manufacture. 

3. A method of applying a finish to an 
article of manufacture, consisting in enclos 
ing an article of manufacture to be coated connecting a supply of coating material and 
the article of manufacture to be coated to op 
posite terminals of a source of uni-directional current of high voltage, introducing an at 
omized coating material into the enclosed at 
mosphere, and subjecting the enclosure to the 
same potential as the coating material to re 
el the particles of coating material there 
rom as they are attracted and deposited upon 
the article of manufacture. 

4. In an apparatus for applying a finish to 
an article of manufacture, a chamber for en 
closing the article of manufacture to be coat 
ed, an air lock therefor, means for introduc 
ing into the chamber coating material in fine 
ly divided form, means for conveying the 
article of manufacture through the air lock 
into the chamber, means for connecting the 
article of manufacture for a predetermined 
period of time to one terminal of a source of 
uni-directional energy, and means for con 
necting the coating material to the opposite 
terminal of the source of electrical energy 
to cause the deposition of the coating material 
upon the article of manufacture. 5. In an apparatus for applying a finish to 
an article P manufacture, a closed chamber 
for receiving an article of manufacture to be 
coated, an atomizing device for introducing 
a spray of coating material into the chamber 
and a source of electrical energy associated 
with the chamber for subjecting the article of 
manufacture to one potential and the atomiz 
ing device and the chamber to an opposite 
potential to cause the deposition of the coat 
ing material upon the article of manufacture 
and prevent the deposition thereof upon the 
chamber wall. 

6. In an apparatus for applying a finish to 
an article of manufacture, a chamber for en 
closing the articles of manufacture to be coat 
ed, means for conveying the articles of manu 
facture therethrough at predetermined inter 
vals, means for connecting the articles of man 
ufacture to one terminal of a source of elec 
trical energy at a predetermined time, an at 
omizing device for injecting particles of a 
coating material into the chamber, and means 
for connecting the atomizing device and the 
walls of the chamber to the opposite terminal 
of the source of electrical energy to repel the 
particles of coating material from the walls 
as they are attracted to and deposited upon 
the articles of manufacture. 

7. A method of applying a finish to an arti 

cle of manufacture consisting in enclosing a space of predetermined size, introducing into 
the enclosed atmosphere a coating material 
in a finely divided form, conveying the arti 
cles of manufacture to be coated through the 
enclosed atmosphere in spaced relation, and 
subjecting the articles manufacture and 
the coating material to a difference of elec 
trical potential to cause the coating material 
to be deposited on the articles of manufac 
ture. 

8. A method of supplying a finish to an 
article of manufacture consisting in enclosing 
an article of manufacture to be coated, con 
necting a supply of coating material and the 
article of manufacture to be coated to oppo 
site terminals of a source of uni-directional 
current of high voltage, introducing an at 
omized coating material into the enclosed 
atmosphere, subjecting the enclosure to the 
same potential as the coating material to repel 
the particles of coating material therefrom as 
they are attracted and deposited upon the 
articles of manufacture, and imparting move 
ment to the article of manufacture relative 
to the enclosure. 

9. In an apparatus for E. a finish to 
an article of manufacture, a chamber for en 
closing the articles of manufacture to be coat 
ed, a conveyor for moving the articles of 
manufacture therethrough at predetermined 
intervals, means carried by the conveyor for 
electrically connecting the articles of manu 
facture to one terminal of a source of elec 
trical energy at a predetermined time, an 
atomizing device for injecting particles of a 
coating material into the chamber, and means 
for connecting the atomizing device and the 
walls of the chamber to the opposite terminal 
of the source of electrical energy to repel the 
particles of coating material from the walls 
as they are attracted to and deposited upon 
the articles of manufacture. 

10. In an apparatus for applying a finish to 
an article of manufacture, a chamber for en 
closing the articles of manufacture to be coat 
ed, a conveyor for moving the articles of man 
ufacture therethrough at predetermined in 
tervals, means carried by the conveyor for 
carrying the articles of manufacture, means 
for cooperating with said carrying means 
for electrically connecting the articles of 
manufacture to one terminal of a source of 
electrical energy at a predetermined time, 
an atomizing device for injecting particles of 
the coating material into the chamber, and 
means for connecting the atomizing device 
and the walls of the chamber to the opposite 
terminal of the source of electrical energy 
to repel the particles of coating material from 
the walls as they are attracted to and deposit 
ed upon the articles of manufacture. 

11. A method of applying a finish to an 
article of manufacture, consisting in enclos 
ing a space of predetermined size, introduc 
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ing into the enclosed atmosphere a coating material in a finely divided form, conveyin 
the article of manufacture to be coate through the enclosed atmosphere, and, sb 
jecting the article of manufacture and the 
coating material to a difference of electrical 
otential to cause the coating material to be p 
defits on the article of manufacture. in witness whereof, I hereunto subscribe 
my name this 19th day of December, A. D. 
1928. 

EMERSON PUGH. 

DiscLAIMER 
1855,869.-Emerson Pugh, Downers Grove, Ill. METHod of AND APP CoATING Arridis. Patent dated Apri 26, 1932. BAs f 

November 10, 1936, by the patentee; the assignee, Western Electric Con pany, Inc., assenting and concurring. 
Hereby enters this disclaimer to claims 2 and 11 in said specificati E.E.S. specification. 
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