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METHOD OF SPRAY-COATING ARTICLES 
Haroli P. Ransburg and Harry S. Green, Indian 
apolis, Ind., assignors to Harper J. Ransburg, 
doing byssiness as Harper J. Ransburg Com 
palay 

Original application June 29, 1939, Seria No. 
281,766. Divided and this application Decem 
ber 7, 1939, Serial No. 308,024 

(C. 117-17) 2 Claims, 

This invention relates to a method of Spray 
coating articles. The present application is a 
division of application Serial No. 281,766, filed 
June 29, 1939. 
In spray coating methods involving the ap 

plication of a siccative coat such as paint, var 
nish, lacquer, etc., to an article or surface to be 
treated, in which an electrostatic field is used 
it has heretofore been the practice to provide a 
collecting electrode and a discharge electrode 
between which an electrostatic field is set up. 
Usually the article to be coated is the collecting 
electrode and the discharge electrode is in the 
form of a spray gun or other device used to direct 
a spray of coating material into the electrostatic 
field. In some cases the discharge electrode has 
been an object placed near the Spray gun Or in 
the path of the spray from the gun rather than 
the gun itself. The whole has been enclosed in 
a metal cabinet maintained at the potential of 
the discharge electrode. The theory of Opera 
tion of such apparatus has been that the Spray 
particles in touching or passing near a positively 
charged discharge electrode, for example, pick 
up initial positive charges which cause them to 
be attracted to the negatively charged collecting 
electrode and to be repelled from the positively 
charged walls of the cabinet. 
We have found, however, that spray particles 

do not behave in the manner to be expected from 
the application of this theory. Even though the 
gun itself is the discharge electrode and all par 
ticles of the spray may then be expected to be 
electrically charged, still the spray particles ap 
parently move toward a positively charged elec 
trode as readily as toward a negative one, other 
things being equal. The walls of the cabinet, 
even when charged at the same potential as the 
gun, have substantially the Same attractive effect 
as when charged at the Opposite potential. In 
cases where the discharge electrode is placed 
in the path of the Spray said electrode apparent 
ly acts as a collector of spray particles. 
One object of the present invention is gen 

erally to increase the efficiency of Spray coating 
methods of the type described and particularly 
to reduce the amount of Coating material lost by 
deposition on the Walls of the cabinet and on 
the discharge electrode. This object is attained 
in part, first, by substituting a cabinet formed 
completely of insulating material for the metallic 
cabinet heretofore used; second, by placing the 
discharge electrode as completely as possible Out 

5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

third, by suitably proportioning the sizes of the 
discharge and collecting electrodes. 
The Substitution of an insulated cabinet for a 

metallic one in any given installation materially 
reduces the amount of spray material collected 
thereon. In some installations the deposition of 
Spray material on the cabinet has been prac 
tically eliminated whereas with a metai cabinet 
a heavy coating of such materiai quickly ap 
peared on the cabinet. Apparently only such 
particles as receive an initial velocity and di 
rection from the gun such that they cannot be 
deflected by the electrostatic attraction of the 
electrodes can reach the walls of the insulated 
cabinet, whereas, with a metal cabinet, a large 
number of such particles are actually attracted 
to the cabinet irrespective of the potential at 
which the cabinet is maintained. 
The behavoir of the particles indicates that it 

is unnecessary to give them an initial charge by 
contact or proximity to an electrode charged in 
the opposite potential to the collecting electrode. 
Apparently particles discharged into an elec 
trostatic field are attracted to either electrode. 
Other things being equal, the attractive effect of 
a positively charged electrode is considerably 
greater than that of a negatively charged elec 
trode but the attractive effect of any electrode 
increases immensely with an increase in the size 
of electrode. These facts have made it possible 
to increase the efficiency of the apparatus by 
placing the discharge electrode out of the path 
of Spray particles and by making the discharge 
electrode relatively small and the collecting elec 
trode relatively large. For the coating of small 
objects the discharge electrode may be in the 
form of a point, while for a succession of articles 
moving on a conveyor the discharge electrode is 
preferably in the form of a fine wire or a series 
of points arranged parallel to the direction of 
travel. 
Another object of the invention is to provide 

efficient means for coating articles having a sur 
face area too small to comprise an efficient col 
lecting electrode. This object is attained by 
grouping a plurality of such articles in such way 
as to cause all members of the group to be 
presented simultaneously to the discharge elec 
trode in such manner that their aggregate area 
is much greater than that of the discharge elec 
trode. 
Another object of the invention is to coordinate 

the velocity and direction of the Spray With the 
strength of the electric field and the position of 

of the path of the spray from the gun; and 55 the article to be coated in such manner that aS 



2 
little as possible of the spray fails to reach the 
articles. In the ordinary spray gun used for 
paint spraying, particles of varying sizes are 
created and these particles lose their initial ver 
locities at various distances from the gun, de 
pending upon their size. In prior practice in 
the painting of small articles particularly, many 
of the larger particles reach the region of the 
articles to be coated with Such a high velocity 
remaining that they cannot be pulled in by elec 
trostatic attraction and are carried past the arti 
cle. Small particles, on the other hand, lose their 
velocities before they can approach close enough 
to the articles to be attracted electrostatically. 
In the present invention, in One of its preferred 
forms, a series of articles to be coated is moved 
in a predetermined path adjacent to the Spray 
gun. The gun is directed roughly parallel to the 
path or inclined at an acute angle to the path 
so that the articles Successively pass close to 
the points at which the initial velocities of the 
particles of varying sizes are lost. Thus the parti 
cles of all sizes find themselves in the region of 
one of the articles at the time that their initial 
velocities have been sufficiently reduced to permit 
the same to be electroStatically attracted to the 
article. By this means a large percentage of the 
paint ordinarily lost because of the varying size 
and velocity of the spray particles actually 
reaches the articles. 
Another object of the invention is to minimize 

the hazard of explosion in electrostatic spray 
painting with materials having inflammable Sol 
VentS. 
Another object of the invention is to provide 

an efficient method for electrostatic spray paint 
ing of articles formed of non-conducting mate 
rials. 
Other objects and features of the invention 

will be understood from the accompanying draw 
ings showing a preferred form of apparatus by 
means of which the invention may be practiced 
and from the following description and claims: 

Fig. 1 is a plan view of a spray painting appa 
ratus constructed in accordance with a preferred 
form of the invention and having the cabinet 
shown in section. Fig. 2 is a vertical sectional 
view taken on the line 2-2 of Fig. 1. Fig. 3 is a 
plan view of conveyor apparatus used with the 
invention and is taken substantially on the line 
3-3 of Fig. 2. Fig. 4 is an elevational sectional 
view taken on the line 4-4 of Fig. 3. Fig. 5 is 
a plan view of a detail of the apparatus of Figs. 
3 and 4. Fig. 6 is an elevational view of the same 
partly in section. Fig. 7 is an end elevational 
view showing an adaptation of the invention to 
the coating of a different type of object. 

In the preferred form of the apparatus shown 
in the drawings there is provided a cabinet O 
consisting of side walls f, top 2 and floor plates 
3, all supported by vertical posts f4. The cabi 
net, including the vertical posts 4, is preferably 
constructed entirely of electrically non-conduct 
ing materials such as wood or Bakelite or other 
suitable plastics. Attention is called particularly 
to the use of non-conducting material for the 
supporting posts f4. Even though an insulated 
cabinet is used, if the supporting posts are of 
metal, an appreciable deposit of coating material 
is found on the inner wall of the cabinet in the 
region of the supporting postS. As will be ap 
parent from the drawings, the cabinet is com 
pletely open to the atmosphere at both ends. It 
has been found that When the Combined areas 
of the open ends of the cabinet measured in 
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2,334,648 
square feet is at least equal to one-third of the 
total volume of the cabinet measured in cubic 
feet, there is no danger of explosion with elec 
troStatic deposition of paints or enamels using 
Ordinary commercial Solvents. If the area of the 
Open ends is less than this figure, the interior 
of the cabinet approaches too closely to a con 
fined Space in which an explosive mixture may 
be accumulated. In the cabinet illustrated in 
the drawings, the ratio of end area to volume is 
approximately one square foot to three cubic feet. 

Beneath the floor of the cabinet there is pro 
Wided a conveyor chain 5 supported on a track 
way formed by an angle iron 6, an angle iron 7 
and a plate 8 (Fig. 4). Said trackway is suit 
ably supported by legs 9. The conveyor chain is 
trained about Sprockets 20 and may be continu 
Ously driven by a motor 2 operating one of said 
Sprockets through a reduction gear unit 22, a 
belt drive 23 and beveled gears 24. The path of 
the conveyor chain is best seen in Fig. 1 and leads 
from beneath the cabinet past an unloading sta 
tion 25 and a loading station 26 and then again 
beneath the cabinet. At suitable intervals along 
the conveyor chain there are provided upwardly 
extending pins 2 each adapted to enter a mating 
Opening in the lower end of a carrier unit 28. 
Each of said carrier units, as best seen in Fig. 4, 
includes a sleeve 29 preferably formed of insu 
lating material and having in its lower end a 
plug 30 provided with an opening to receive the 
pin 2. A Sprocket 3 is mounted near the lower 
end of the sleeve 29. A plug 32 is secured in the 
upper end of the sleeve 29 and is provided with a 
receSS adapted to receive an upwardly extending 
rod 33. A collar 34 tightly secured about the 
upper end of the sleeve 29 prevents undesired dis 
placement of the plug. 32. The rod 33 extends up 
wardly through an opening between the two bot 
tom plates 3 of the cabinet and carries at its 
upper end an electrode 35 herein shown as of 
frusto-conical shape formed of sheet metal and 
Serving as a Support for an article 36 to be coated. 
In the example shown herein the article is in the 
form of a flowerpot and may be of non-conduct 
ing material, Such as ceramic ware. 
At each end of the cabinet close to the floor 

there are mounted a pair of rods 37 suitably 
Supported in fittings 38 and each having mounted 
thereon one or more slidable fittings 39. Said 
fittings 39 may be secured at any desired place 
along the rods 37 by means of thumb screws 40 
and each of Said fittings is adapted to receive a 
vertical rod 4. Fittings 42 are carried by the 
vertical rods 4 and are similar to the fittings 39. 
Said fittings 42 carry horizontal rods 43 adapted 
to support Spray guns 44. Said spray guns may 
be of a Well known commercial form and are con 
nected by tubing 45 to a suitable source of a 
coating material of siccative nature such as paint, 
lacquer or enamel and a source of compressed air 
for atomization. By means of this construction 
the Spray guns may be positioned as desired ad 
jacent either end of the cabinet. In the arrange 
ment shown in the drawing two such guns are 
used at One end of the cabinet and are located 
to direct a spray 46 of coating material in the 
general direction of the Opposite end of the cabi 
net. One of Said guns is positioned on each side 
of the path of movement of the articles 36 
through the cabinet. Preferably all or a part of 
the supporting structure for the guns is formed 
Of insulating material and the tubing 45 is also 
of non-conducting material. The guns are, 
therefore, isolated from the electrical apparatus 
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and do not imparta any electrical charge to the 
spray, particles...nottend to attract stray particles 
of the coating: material. . . . . 
On each of Ethe side; Walls of the cabinet 

there isi mounted a pair of tubular insulating 
members:47 extending in Wardly toward the path 
of travel of the: articles, 36.3 An electrode 48 in 
the form of a fine'Wire;is strung, between the 
inner; ends of each: Of the insulators 4 and ex 

:0 
the Earticles: Each of Said: electrodes extends out . 
tends generallys parallel to the path of travel of 

wardly throughione; or both of the insulators. 47 
andi 
nai 
shown diametrically; in Fig.5: 

as electrical generatings: apparatus 3:5 

adapted to engage the vertical rods. 3inii 
traved thirough the cabinet, and thus serve to 

sala:electrical connection betWeen the gen: 

als 
Pries e 

Byneansgf the arrangeet of the Spray gins 
just described the pathief the spray and the 
path of the articles 36 is such that both Small 
and large spray particles lose their initial veloci 
ties at points adjacent to the path of travel of 
the article. Thus there is always an electrically 
charged article reasonably close to exert an at 
tractive effect on each slowly moving particle. 
The efficiency of the paint collection is, there 
fore, immensely increased over that of any ar 
rangement in which the Spray is directed Sub 
stantially at right angles to the path of travel 
of the articles. The velocity of Spray is normal 
ly adjusted so that none of the spray particles 
pass beyond the confines of the cabinet. It is 
immaterial in which end of the Cabinet the Spray 
guns are mounted. In fact, one may be mounted 
in one end and the other in the opposite end. 
Such an arrangement is beneficial in certain in 
stallations. Where only one side of each article 
is to be coated only one gun and one discharge 
electrode may be required. In other cases, such 
as for larger objects, more than one gun may be 
required on each side of the conveyor. 

It is to be noted particularly that the articles 
to be coated need not be electrical conductors. 
When said articles are so placed as to mask the 
collecting electrode so that the electrostatic field 
must pass through the article, the efficiency of 
the collecting electrode is not materially in 
paired. Paint which is attracted by the collect 
ing electrode is then deposited on the Outer Sur 

Onnected by a conductor:4S. to:one termis, 

2. : The opposit 

3 
face of the article. It is not necessary in all 
cases that the collecting electrodes be carried by 
the conveyor and act as supports for the articles. 
Where Only one Side of an article is to be coated 

5 it may be advantageous in Some cases to mount 
a collecting electrode in a stationary position on 
the side of the conveyor opposite to the discharge 
electrode. Such an arrangement is illustrated 
in Fig. 7 in which an object 36 to be coated on 
one side only is in the form of a thin plate of 
non-conducting material. Said object is carried 
by a Support 33 which may be mounted in the 
carrier 28 in the same manner as the rod 33 
previously shown. The discharge electrode may 
be in the form of a metallic point 48 mounted 
on the end of one of the insulators 47. The col 
lecting electrode is shown as a plate 35 carried 
on a similar support on the opposite side of the 
path of travel of the article 36. The spray 
gun 44, discharges the paint spray into the space 
between the discharge electrode and the object. 
In apparatus of this kind it is advantageous to 
move the conveyor intermittently, stopping each 

- of the objects 36 between the electrodes for a 
Sufficient length of time to receive a thorough 
coating of paint. 

For objects not placed too closely together on 
the conveyor, the electrical attraction is suffi 
cient to give a relatively uniform coating on all 
sides of the articles, even though the articles are 
not turned during their movement while sub 
jected to the Spray. For articles of this type and 
for other articles where the spray is to be applied 

...to one side only, there is provided a construction 
as Shown in Fig. 6 of the drawings. Each of the 
Sprockets 3 is provided with a suitable opening 
in which there is inserted a pin 60, the lower 
end of which is received in an opening in the 
adjacent link of the chain 15. The pin, there 
fore, prevents the articles from turning during 
their travel through the cabinet. 
When the articles on the conveyor are spaced 

relatively close together it is desirable that they 
ibe slowly rotated in their movement through the 
cabinet to insure uniform coating. For this pur 
pose mechanism shown particularly in Figs 3 
and 4 is provided. In this construction there is 
provided a pair of brackets 6 secured the 
plate 8, one of which brackets serves as a bear 
ing for a vertical stub shaft 62 and the other 
for a similar stub shaft 63. A sprocket chain 
64 is trained about a pair of sprockets 65 and 
66 carried by said stub shafts. The chain 64 
is of the proper pitch to mesh with the Sprockets 
3 carried by the carrier units 28. A plate 67 
rests on brackets 68 and a bracket 69 secured to 
the plate 8. The edges of said plate 67 engage 
the inner and outer runs of the chain 64 which 
is preferably a roller chain adapted to run 
Smoothly on said edges. By movement of the 
plate 67 toward or away from the conveyor 5 
the chain 64 may be brought into and out of 
mesh with the sprockets 3. 
The plate 6 has secured thereto a vertical pin 

to extending downwardly through a slotted open 
ing in the bracket 69 and having secured 
thereto a T-fitting 72. A stud 73 is threaded in 
the outlet of said T-fitting and is connected to a 
rod 4 by a pipe union 75. Said union is loosely 
adjusted so that the rod 74 may be rotated with 
out rotating the stud 73 and the threaded con 
nection 76 therein is soldered Nto prevent the 
union becoming unscrewed in its movement. The 
Outer end of the rod 74 is guided in a bracket 

Secured to the bracket 69. A washer 78 is 
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4. 
carried by the rod 74 and is held in place thereon 
by a pin 79. A compression spring 80 is inter 
posed between said washer and the bracket 77 
and normally urges the rod 74 and associated 
parts to the left in Fig. 4 to keep the chain 64 
in engagement with sprockets 3. The yielding 
pressure of the spring permits the chain to give 
slightly if the teeth of the Sprockets do not ini 
tially engage the chain at the proper point. 
The outer end of the rod 4 is provided with a 

T-fitting 8, in one run of which there is Secured 
a downwardly extending handle 82 and the other 
of which carries a stud 83. A detent 84 is secured 
to a portion of the cabinet in position to engage 
the stud 83. A guide pin 85 secured to the bracket 
69 operates in a slotted opening 86 in the plate 
67 and serves to guide the movement of the same. 
By means of this construction, the spring 80 
normally presses the plate 6 against the inner 
run of the chain 64 and holds said chain in en 
gagement with the sprockets 3. By means of the 
handle 82 and the rod 74 may be rotated so that 
the stud 83 clears the detent 84, the rod may then 
be drawn to the right in Fig. 4 and the Stud 83 
returned to its vertical position outside of the de 
tent 84. In this movement the plate 6 is moved 
to the right in Fig. 4 and disengages the chain 
64 from the sprockets 3 and the detent 84 en 
gages the stud 83 to retain the parts in this posi 
tion. 
A variable speed motor 87 is connected through 

a reduction gear unit 88, a pulley 89 and a belt 
90 to a pulley mounted on the stub shaft 62 and 
thus serves to move the chain 64. When the 
motor 87 is run at the proper speed to operate the 
chain 64 at the same speed as the conveyor chain 
5, no rotation of the articles on the conveyor is 
produced. By increasing the speed of the motor 
87, rotation of the articles is effected in one di 
rection, and by reducing the Speed, the direction 
of rotation may be reversed. Any Suitable speed 
of rotation of the articles may thus be produced 
by slight variations in the speed of motor 87. Of 
course when rotation of the articles is to be pro 
duced the pins 60 are withdrawn. 
The foregoing specification describes the in 
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vention in one of its preferred forms. It is ap 
parent however that variations in one or more 
of the elements of the invention are necessary 
for the coating of articles of different sizes and 
shapes. Articles of conducting material serve 
as their own collecting electrodes and do not re 
quire additional collecting electrodes of large 
size, such as shown herein. With the high volt 
ages used in the method, curtain articles not 
ordinarily classed as conductors actually possess 
sufficient conducting power to be efficient elec 
trodes in themselves. For example, small panels 
of Wood have been successfully painted without 
the use of additional electrodes. Some articles 
are of such shape that they cannot be efficiently 
Sprayed with the Spray guns located as shown 
herein. With such articles it may even be neces 
sary to direct the spray at right angles to their 
path of travel. However, even with such an ar 
rangement of the guns other features of the in 
vention Specified in the claims are applicable. 
The invention claimed is: 
1. A method of coating articles, comprising the 

creation of an electrostatic field of definite 
length and breadth, continuously passing a series 
of the articles to be coated in spaced relation 
along the longitudinal center line of said field, 
and projecting a spray of siccative coating ma-. 
terial from one end and exteriorly of said field 
into the latter roughly parallel and at an acute 
angle to the said longitudinal center line and 
with a force insufficient to project the spray be 
yond the opposite end of the field. 

2. A method of coating articles, comprising the 
creation of an electrostatic field of definite length 
and breadth, continuously passing a series of the 
articles to be coated in spaced relation along the 
longitudinal center line of said field, and pro 
jecting a spray of siccative coating material 
from one end and exteriorly of said field into the 
latter roughly parallel and at an acute angle to 
the said longitudinal center line, the length of the 
field being greater than the projection of the 
Spray. 

HAROLD P. RANSBURG. 
HARRY J. GREEN. 


