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(57) Appareil et procede de revétement d un article par
attraction ¢€lectrostatique de particules 10nisces,
lesquelles sont ensuite polymeérisées. L appareil
comprend un premier convoyeur poreux destine a
transporter 1’article dans une zone de revé€tement par
poudre ainst quun second convoyeur destine a
transporter 1’article dans une zone de polymeérisation. La
surface de 1"article reposant sur le convoyeur poreux est
débarrass¢ de particules a mesure que 1article est
transfer¢ du premier au second convoyeur poreux. Le
premier convoyeur poreux est ¢galement débarrasse de
particules une fois 1"article transtére. Une fois les articles
polymeérises afin de former un revétement sur 1" article, ce
dernier est a nouveau place dans le systeme de
reveétement mais, cette fois, 1’article est supporte sur le
convoyeur de manicre que la surface n’ayant pas ¢€te
reveétue lors du premier passage dans le systeme ne soit
pas en contact avec le convoyeur. Pendant le passage, qui
suit, de 1’article dans la zone de revétement, la surface
non revetue de 1'article est ensuite couverte de poudre,
laquelle est ensuite polymeérisee pendant le second
passage de 1’article dans la zone de polymeérisation. On
peut proceder a la seconde ¢tape de revétement de
["article en faisant passer ce dernier dans le méme
appareil que lors de la premicre €tape ou en faisant passer
I”article dans un second appareil 1dentique.
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(57) An apparatus for and method of coating an article by
the use of electro-static attraction of 1onized particles
which are subsequently cured. The apparatus includes a
first foraminous conveyor for carrying the article
through a powder coating zone and a second conveyor
for carrying the article through a curing zone. The
surface of the article which rests on the foraminous
conveyor 1s cleaned of particles as the article 1s
tranferred from the first foraminous conveyor to the
second conveyor. The first foraminous conveyor 1s also
cleaned of particles after the article has been transferred.
After the articles have been cured to form a coating on
the article, the article 1s put through the coating system
again except that the article 1s supported on the conveyor
so that the surface which was not coated 1n the first pass
through the system 1s out of contact with the conveyor.
During the subsequent pass of the article through the
coating zone, the uncoated surface of the article 1s then
covered with powder which 1s subsequently cured during
the second pass of the article through the curing zone.
The second coating step for the article may be
accomplished by passing the article through the same
apparatus as for the first step or by passing the article
through a second 1dentical apparatus.
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| (57) Abstract

‘An apparatus for and method of coating an article by the use of electro-static attraction of ionized particles which are sub-
| sequently cured. The apparatus includes a first foraminous conveyor for carrying the article through a powder coating zone and a
“second conveyor for carrying the article through a curing zone. The surface of the article which rests on the foraminous conveyor

is cleaned of particles as the article is tranferred from the first foraminous conveyor to the second conveyor. The first foraminous
| conveyor is also cleaned of particles after the article has been transferred. After the articles.have been cured to form a coating on
‘I the article, the article is put through the coating system again except that the article is supported on the conveyor so that the sur-
| face which was not coated in the first pass through the system is out of contact with the conveyor. During the subsequent pass of
“the article through the coating zone, the uncoated surface of the article is then covered with powder which is subsequently cured
during the second pass of the article through the curing zone.The second coating step for the article may be accomplished by
passing the article through the same apparatus as for the first step or by passing the article through a second identical apparatus.
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POWDER COATING SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates generally to a
method of an apparatus for coating articles and,
specifically, for coating metallic articles with plastic
resin by a process which is known in the industry as powder
coating. The articles to be coated are conveyed on a
foraminous metallic conveyor through a spray booth. As the
articles pass through the spray booth, they are coated with
lonized particles of an uncured plastic resin. The resin
particles are projected in the form of a spray'for an
electrode unit which charges and ionizes the particles. The
articles to be coated are grounded through the metallic
conveyor. The particles are attracted to the grounded
article and deposited to all exposed surfaces of the

article. The articles are then conveyed to a curing oven

permanent coating on the articles.

Since the metallic conveyor is also grounded,
particles are attracted to the conveyor so that the
particles also become fixed to the conveyor when the
articles are conveyed to the curing oven. Eventually, the

conveyor becomes completely coated with plastic. This

coating clogs the openings in the conveyor and 1insulates the
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conveyor from the articles so that the articles are not
grounded and, therefore, do not attract the ionized resin
particles. As the ground connection between the articles
and the conveyor diminishes; the equality of the coating

05 also diminishes to an unacceptable level.

In order to maintain an exceptable quality of
coating on the articles, the conveyor must be replaced by a
clean conveyor. This results in downtime and costly lost
production. The coated conveyop‘must be cleaned by burning
10 the coating. However, this creates two additional problems.
The burning of the plastic coating requires consumption of
eénergy and creates toxic fumes which must be contained. The
equipment for performing both of these tasks and the energy

which is required to perform both tasks add considerably to

15 the cost of the coating operation.

conveyor represent waste.
A still further problem with existing coating
20 Systems 1s that the surface of the article which is in
contact with the conveyor is not completely coveréd with
particles when 1t passes through the spray booth. Also,
after the resin coating has been cured, the articles stick

Lo the conveyor and have to be forcefully removed from the
25 conveyor. Thils can damage the coating on the article and
the surface which was in contact with the article has a

rough and incomplete coating. The article can be run

SUBSTITUTE SHEET
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through this system again so that a different surface of the

article rests on the conveyor so that the surface which was
lncompletely coated can be covered completely. However, the
rough and complete coating on that surface prevents the

05 surface from obtaining a uniform finish coating. These and
other difficulties experienced with the prior art coating
Systems have been obviated by the present invention.

It is,.therefore, a principle object of the

invention to provide a system for coating articles by

10 electro-static attraction of resin particles in which the
particles are removed from the surface of the article which
rests on the conveyor prior to curing of the resin so that a
subsequent passing of the article through the coating system

enables the uniform coating to be applied to the surface

15 which was not coated in the first pass of the article

through the system.

A further object of the present invention 1s the
provision of a second conveyor which transports the articles
through the curing oven after the articles have been coated

20 with resin particles or powder and means for automatically

transferring the powder coated articles from the first

foraminous conveyor to the second conveyor.,

Another object of the present invention is to

25 foraminous conveyor after the conveyor passes through the

spray booth.

SUBSTITIITE QHEET
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A still further object of the invention is the

provision of means for collecting the uncured resir powder
which 1s removed from the foraminous conveyor and the

articles for subsequently use.

05 With these and other objects in view, as will be

apparent to those skilled in the art, the invention resides

in the combination of parts set forth in the specification

and covered by the claims appeqdéd hereto.

SUMMARY OF THE INVENTION

10 In general, the invention consists of a system for
applying a coating of uncured loose particulate material or
powder to an article for subsequent fixing of the
particulate material to the article to form a permanent
coating about the exposed surfaces of the article. The

15 apparatus comprises a first foraminous conveyor for
conveying the articles through a spray zone Or a spray
booth, a second conveyor for conveying the articles which
have been powder coated through a curing zone, and means for
transferring the articles from the first conveyor to the

20 second conveyor. More specifically, the surface of the
artiCle which rests on the foraminous conveyor 1s cleaned of
uncured powder prior to being transferred to the second
conveyor and the first foraminous conveyor is cleaned of

uncured powder after the article has been transferred to the

25 second conveyor. The powder which is removed from the

article and the first conveyor is recycled.

SUBSTITUTE SHEET
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Accordingly in one aspect, the present
invention resides in a method of coating an article which
has at least one flat surface, said method comprising:

(a) positioning the article on a foraminous
conveyor which has an upper substantially
horizontal surface so that the flat surface of
sald article rests on said upper surface,

(b) spraying the article with uncured coating
particles while the article is being conveyed
on sald conveyor to cover exposed surfaces of
sald article with said particles,

(c) removing all uncured coating particles from the
flat surface of said article,

(d) curing the coating particles on said article to
form a coating on all surfaces of said article
except for said flat surface,

() positioning sald article on a foraminous
conveyor which has an upper substantially
horizontal surface so that the article rests on
the upper surface of said conveyor with the
flat surface of said article out of contact
wlth said upper surface,

(f) spraying the article with said uncured coating
particles so that said flat surface is
completely covered with said particles, and

(g) curing the uncured coating particles on said
flat surface so that said article is coated
completely. '

In another aspect, the present invention resides 1in
an apparatus for coating an article said article having
at least one flat surface, said apparatus comprising:

(a) a foraminous first conveyor having an upper

horizontal surface for supporting said article

so that said flat surface rests on said upper

horizontal surface and for conveying said

article from a first point to a second point,
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(d)

(£)
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an applicator between said first and second
points for depositing uncured coating particles
on all exposed surface areas of said article
while said article is on said first conveyor,
a second conveyor for conveying said article
between salid second point and a third point,
means for transferring said article from said
first conveyor to said second conveyor so that
the flat surface of said article rests on said
second conveyor,

means for removing uncured coating particles

from the flat surface of said article prior to
the transfer of said articles to said second
conveyor, and

curing means between said second point and said

third point for curing the uncured particles on
sald article while said article is on said

second conveyor.

In a further aspect, the present invention resides

1n an apparatus for coating an article which has at least

one flat surface, said apparatus comprising:

(a)

(b)

an endless foramlinous conveyor which travels in
a loop and which has an upper conveying portion
and a lower return portion, said conveyor
having an outer surface and an inner surface,
sald conveyor travelling substantially
horizontally along said upper conveying portion
from a first point to a second point, said
conveyor supporting the articles so that the
flat surface of the article rests on the outer

surface of the upper conveying portion of said
conveyor and conveyiling sald articles from said
first point to said second point,

an applicator for depositing uncured coating
particles on all exposed surface areas of said
article as the article moves from said first

point to said second point,
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a second conveyor for conveying sald article
substantially horizontally from said second
point to a third point,

a bridging element for transferring said
article from said foraminous conveyor to said
second conveyor after the article has passed
sald second point, so that the flat surface of
sald article rests on sald second conveyor, and
curing means between sailid second point and said
third point for curing the uncured particles on
sald article as the article 1s conveyed from

sald second point to said third point.
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BRIEF DESCRIPTION OF THE DRAWINGS

The character of the invention, however, may be
best understood by reference to one of its stractural forms,
as 1llustrated by the accompanying drawings, in which:

FIGS. la and 1lb are side elevational views which
may be joined together along the common line A-A and which
show a powder coating apparatus embodying the principles of
the present 1invention,

FIGS. 2a and 2b are top plan views which may be
joined together along the common line B-B of the powder
coating apparatus,

FIG. 3 1is a vertical cross-sectional view on an
enlarged scale taken along the line of III-IIXI of FIG. 2a
and looking 1in the direction of the arrows and showing one
step of a two step sequence for transferring articles from
the first conveyor to the second conveyor,

FIG. 4 1s a view similar to FIG. 3 and showing the
second step of the two step transfer sequence,

FIG. 5 1s a fragmentary side elevational view on
an enlarged scale of the apparatus for cleaning articles as
they are transferred to a first conveyor to the second
conveyor, |

FIG. 6 1s a fragmentary plan view showing a

modification of the article transferring mechanism,

SUBSTITUTE SHEET
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FIG. 7 1s a plan view of one type of article which

1s suited for being coated by the apparatus of the present

invention,

FIG. 8 1s a side elevational view of the article,

FIG. 9 1s a vertical cross-sectional view of the

article taken along the line IX-IX of FIG. 7

4

FIG. 10 is a cross-sectional view of the article

after it has been partially coated by a first pass of the

article through the coating apparatus, and

FIG. 1l 1is a«?értical cross-sectional view of the
article after it has been completely coated after a second

pass of the article through the coating apparatus.

DETAILED DESCRIPTION OF THE INVENTION
—_— e ey M 4L ANVANIILION

Referring first to FIGS. la, 1lb, 2a and 2b, the
coating apparatus of the present invention is generally
indicated by the reference numeral 10 and comprises ah
endless foraminous conveyor belt which is generally
indicated by the reference numeral 12 and a second conveyor
belt which is generally indicated by the reference numeral
13. The conveyor belt 12 is made of metal which can be
grounded and is supported within framework which is
generally indicated by the reference numeral 17. The outer
surface of the conveyor belt 13 is preferably coated with

teflon and is supported within framework which is generally

indicated by the reference numeral 14,

SUBSTITUTE SHEET
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The conveyor 12 includes an upper horizontal
section 15 which extends between a pair of drive rolls 16
and 18 and a return portion which extends from the drive
roll 18 around a pair of rearward and forward idler rolls 21
and 22, respectively, and back to the drive roll 16. The
section 15 has an upper surface 19. The rearward idler roll
21 1s rotatably mounted to the end of an arm 23 which is
plivotally mounted by a pivot pin 25 to the framework 17. The
forward idler roll 22 is rotatably mounted to the end of an
arm 24 which is pivotally mounted by a pivot pin 26 to the
framework 17. Each of the rolls 21 and 22 is welghted and
rests on the returning portion 20 of the conveyor 12 for
maintaining tension on the conveyor 12. The drive roll 16
1s mounted on a shaft 28 which is journaled between a pair
of side plates 27 which forms part of the framework 17. The
drive roll 18 is mounted on a shaft 30 which is journaled
between the plates 27. The horizontal portion 15 of the
conveyor 12 1s supported on a flat horizontal support plate
34 which 1s fixed to the side plates 27. The horizontal
portion 15 of the conveyor 12 extends through rear and
forward openings 36 and 40 of a spray housing or spray booth
38. The spray housing 38 is conventional and contains spray
nozzles, not shown, for directing a spray of ironized resin
powder or particles toward the conveyor l2. The horizontal
support plate 34 has an opening 42 at the lower end of the

spray housing 38. Powder which is not deposited on the

conveyor or articles carried by the conveyor pass through

SUBSTITUTE SHEET
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the foraminous conveyor 12 through the opening 42 and into a

funnel 44 which leads to a duct 46. The duct 46 is

powder collecting means, not shown. The conveyor 13 is an
endless conveyor which is trained around a rear drive roll
>0 and a forward drive roll (not‘shown) which is driven by
conventional drive means (not shown). The conveyor 13
comprises an upper run 48 which rides on top of a flat plate
49 which is supported by the framework 1l4. The conveyor 13
also comprises a lower return run 51. The roll 50 1S
mounted on a shaft 52 which is joufnaled between a pair of
vertical posts 53 which form part of the framework 14. The
shaft 30 for the roll 18 is'rotatably driven from the shaft
52 for the roll 50 by a chain and sprocket drive mechanism
which is generally indicated by the reference numeral 54.
The upper runs of the conveyors 12 and 13 are driven at the
same linear velocity in the direction of arrows 55, from
left to right as viewed ih FIGS. la, 1lb, 2a, and 2c. The
upper run 48 of the conveyor 13 extends through a
conventional curing oven 56 which comprises infrared heating
lamps (not shown) for curing resin powder and cooling means,

not shown, for subsequently cooling articles which have been

coated.

The articles to be coated, shown by way of example

as disk 57, are deposited on the conveyor 12 by positive

feed means which is generally indicated by the reference

numeral 58. The positive feed means 58 comprises a slide
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chute 60 which is supported on framework which is generally

indicated by the reference numeral 62 at the rear end of the

conveyor l2. The slide chute 60 includes an upper inclined

incline angle. A plurality of spaced elongated quide rails
68 are fixed to the lower portion of the lower slide surface
66. A metering bar 70 extends across the top of the guide
rails 68. The ends of the metering bar 70 are pivotally
mounted between the framework 17 by pivot pins 72 which
enable the bar 70 to oscillate about a horizontal axis above
the guide rails 68. The metering bar 70 includes a row of
rear pins 74 and a row of forward pins 76. The pins 74 and
76 extend below the bar 70 between the gulide rails 68, see
also FIGS. 3 and 4. A rearwardly extending lever 78 is
fixed to the top of the bar 70 and a laterally extending
follower 80 is fixed to the bottom of the lever 78. The
follower 80 is engaged by a cam 82 which is mounted for
rotation with a shaft 84 which is journaled on a plate 81
which forms part of the framework 17. The shaft 84 .-

driven from the shaft 28 by means of a chain and sprocket

drive mechanism which is generally indicated by the
reference numeral 86. Rotation of the cam 82 causes the
follower 80 to be alternately raised and lowered and ca:ses

the metering bar 70 to oscillate about the pins 72 between
the position which is shown in FIG. 3 and in the position

which is shown in FIG. 4.

SUBSTITUTE SHEET
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The articles 57 to be coated are deposited on the
upper inclined slide surface 64 n a random manner. The
chute 60 is vibrated by conventional vibrating means, not
shown, so that the articles work their way down to the lower
guard surface 66 to the guide rails 68. The upper or

rearward ends of the guard rails 68 are pointed and divert

the articles between the guide ralls wherein the articles
are aligned into a plurality of longitudinal forward to rear
rows against the metering bar 70. The metering bar 70
allows one article to be released from each row of articles
for each oscillation of the bar 70. Referring particularly
to FIGS. 3 and 4, when the cam follower 80 is raised, the
rearward pins 74 are lifted above the level of the articles.
This allows the articles to pass beneath the pins 74 to the
forward pins 76 which extend below the level of the
articles. When the follower 80 is lowered, the rearward
ends 74 are lowered to a point below the upper level of the
articles to prevent the articles from passing beyond the
rearward pins 74. At the same time, the forward pins 76 are
ralsed to release the one article which was between the
forward end rearward pins for each roll of articles as shown

in FIG. 4. The positive feed means 58 ensure that the

articles are deposited on the upper surface 19 of the
horizontal section 15 of the foraminous conveyor 12 at
spaced 1ntervals 1n longitudinal rows as shown 1n FIG. 2a.
The articles 57 are then conveyed through the spray hoﬁsing

38 where they are covered with plastic resin powder. The

SUBSTITUTE SHEET
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ionized powder or resin particles cover all exposed surfaces
of each article including the exposed areas of the surface
of the article which rest on the surface 19 of the conveyor.
Some of the particles pass tﬁrough the conveyor and are then
attracted upwardly to the lower surface of the article
through the spaces in the conveyor. The bottom surface of
the article 1s covered except for those areas which are in

direct contact with solid elements of the conveyor.

Referring particularly to FIGS. 1lb and 2b, the
articles 57 which pass from the spray housing 38 are coated
with uncured plastic resin and are conveyed toward the
conveyor 13. The articles are transferred from the conveyor
12 to the conveyor 13 by a bridging mechanism which is
generally indicated by the reference numeral 88. The
bridging mechanism 88 consists of a pair of spaced flat
plates 90 and 91 and an intermediate plate 92 which is
located between and below the plates 90 and 91. The plates
90, 91 and 92 extend transversely of the line of travel of
the articles 57 and are supported at their ends by a pair of
support brackets 94. The brackets 94 extend from the side
plates 27 to the vertical posts 53. A pair of idler rolls
96 are rotatably mounted on a pair of parallel shafts 93
which are supported at their ends by the support brackets
94. A lower drive roll 98 is mounted for rotation with a
shaft 100 which 1s journaled in a pair of support brackets

103. The drive roll 98 is rotated by a motor 102 through a

chain and sprocket drive which is generally indicated by the

‘auUBSTITUTE SHEET
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reference numeral 10l1. An endless loop of wiping cloth 104

1s trained around the drive roll 98 and the idler rolls 96
SO that the cloth extends over the intermediate plate 92 and

thereby presents an outer wiping surface 105 between the

05 outer surfaces of the plates 90 and 91.

When an article reaches the end of the conveyor
12, it falls onto thé plate 90 and slides across the plate
90, the wiping cloth 104 and across the plate 91 to the
conveyor 1l3. As the article slides across the cloth surface

10 105, the bottom surface of the article is wiped clean of
resin particles by the surface of the cloth. When the
article reaches the conveyor 13, the bottom surface of the
article is completely clean of resin particles. The article
1s thereafter further converged into the curing oven 56.

15 Since all exposed surfaces of the article 57 are covered by
uncured plastic resin, except for the bottom surface of the
article, a permanent plastic coating is formed on all
surfaces of the article exXcept this bottom surface wheh the
article emerges from the curing oven 56,

20 The cloth loop 104 is driven so that it travels

upwardly along the plate 92 at g relatively slow speed so

that the wiping surface 105 of the cloth is continuously

changed. As the cloth loop 104 passes downwardly from the

rearmost roller 96, resin particles or powder which have
25 adherred to the outer surface of the cloth are removed by a
flat air nozzle 106 which eXtends across the width of the

cloth at the inner surface of the cloth. The nozzle 106 is

SUBSTITUTE SHEET
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connected to an air line 108 which 1is connected to a source

of air at super-atmospheric pressure. A pressurized air
stream 1s directed against the cloth 104 for dislodging
resin particles from the outer surface of the cloth. These

05 dislodged particles are then collected by a vacuum nozzle
110 at the end of a duct 111l which is operatively connected
to the duct 46. The opening of the vacuum nozzle 110 is
elongated and extends across the width of the cloth 104
opposite the air nozzle 106. An air nozzle 112 is located

10 at the inner surface of the return portion 20 of the
conveyor l2 and has an elongated horizontal opening which
extends across the width of the conveyor. The air nozzle
112 1s connected to an air line 113 which is connected to a
source of air at super-atmospheric pressure. A jet of

15 pressurized alr 1s directed against the conveyor 20 from the
air nozzle 112 to dislodge resin particles from the outer
surface of the conveyor towards a vacuum nozzle 114. The
vacuum nozzle l1ll4 has an elongated horizontal opening which
extends across the width of the conveyor 12 at the outer

20 side of the conveyor and faces the air nozzle 112. The

nozzle 114 is‘connected to the duct 111 so that particles

which are collected from the conveyor 12 and the cloth 104
are drawn 1nto the duct 46 to be joined with the particles
which are collected from the conveyor at the bottom of the
25 spray housing 38 for recycling. By cleaning the cloth 104
and advancing the cloth against the flow of articles at the

pridging mechanism 88, the article passes across a clean

SUBSTITUTE SHEET
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portion of the cloth prior to reaching the forward plate 91.
This insures that all remnants of resin particles are
removed from the bottom surface of the article by the time
the article reaches the conveyor 13. This also insures that
05 there is no contamination of particles on the conveyor 13 as
1t enters the curing oven 56 so that the only resin
particles which are cured in the oven 56 are those which are

deposited on the articles themselves. The conveyor 12 is

also maintained free of resin particles prior to its passing

10 through the spray housing 38.

Referring particularly to FIGS. 7-11, there is
shown an article which is an example of one type of article
that is well suited for coating by the apparatus of the
present invention. The article which is illustrated in

15 FIGS. 7-11 is a ring which is generally indicated by the
reference numeral 116 and which includes an upper surface
118 and a bottom surface 120. The ring 116 is coated by
depositing the ring on the chute 60 so that the bottom
surface 120 rests on the surface 64 of the chute. The ring
20 116 1s thereafter deposited on the surface 19 of the
' conveyor 12 by the feed means 58 so that the bottom surface
120 rests on the upper surface 19 of the conveyor 12. The

article 116 then passes through the spray housing 38 wherein

all exposed surfaces of the article are coated with uncured

M
L

resin powder, including areas of the bottom surface 120

which are located over openings in the conveyor. The resin

particles on the lower surface 120 of the article 116 are

SUBSTITUTE SHEET
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removed by the cloth surface 105 as the article slides
across the bridging mechanism 88 and is deposited on the
conveyor 13. The article 116 thereafter passes through the
curing oven 56 which cures ﬁhe resin particles and forms a
plastic coating 120 on all exposed surfaces of the article
116 except on the bottom surface 120 as shown in FIG. 10.
The article 116 1s then repositioned on the chute 60 so that
the upper surface 118 rests on the surface 64 of the chute.
When the article 116 is deposited on the conveyor 12 by the
positive feed means 58, the upward surface 116 of the
article rests on the upper surface 19 of the conveyor. As
the article 116 passes through the spray housing 38, a

complete coating of uncured resin powder is applied to the

bottom surface 120 which now faces upwardly. Since the
pottom coated surface 120 rests on the top surface of the
conveyor 12, the article is insulated from the grounded
conveyor so that 1t 1s primarily the upwardly facing bottom
surface 120 which is covered with uncured resin powder. Any
powder particles which happen to get on the top surface 118
of the article are removed as the article slides across the
cloth surface 105 when the article transfers from the
conveyor 12 to the conveyor 13. After the article 116 has
made 1ts second pass through the curing oven 56, the powder
coating on the lower, now upwardly facing, surface 120 is
cured and the article emerges from the curing oven 56 as a

completely coated article as shown in FIG. 11.

SUBSTITUTE SHEET
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Referring to FIG. 6, there is shown a modified
metering bar which is generallyv indicated by the reference
numeral 122. The bar 122 is similar to the metering bar 70
except that it is divided into two parts, a main part 124
and an adjustable part 126. The main part 124 is fixed to
the pivot pins 72 and the lever 78 and contains the forward
pins 76. The adjugtable part 126 1is adjustably mounted to
the main part 122 for movement toward and away from the part
124 and contains the rearward pins 74. The adjustable part
126 is mounted to the main part 124 by means of a pair of
adjusting screws 128 which extend freely through the
adjustable part 126 and are threaded into the main part 124.
Rotation of the screws 126 in one direction causes the
adjustable part 126 to move toward the main part 124.
Rotation of the screws 128 in the opposite direction causes
the adjustable part 126 to move away from the main part 124.
This enables the spacing between the pins 74 and 76 to be
changed to accommodate articles of different sizes. The
spacing between the rows of pins 74 and 76 is substantially
equal to the diameter of the article so as to allow a single

article from each row of articles to fit between the forward

and rearward pins of the row. This insures that only one

article is dispensed at a time for coating and the articles

from each row are spaced as they enter the spray booth or

housing 38.

SUBSTITUTE SHEET
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Clearly, minor changes may be made in the form and
construction of this :nvention and i1n the embodiments of the
process without departing from the material spirit of
elther. Therefore, i1t 1s not desired to confine the
invention to the exact forms shown herein ard described, but
1t is desired to include all subject matter that properly
comes within the scope claimed. -

The invention having been thus described, what is

claimed as new and desired to secure by Letters Patent is:
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We claim:

1. A method of coating an article which has at least
one flat surface, said method comprising:

(a) positioning the article on a foraminous conveyor
which has an upper substantially horizontal surface
so that the flat surface of said article rests on
salid upper surface,

(b) spraying the article with uncured coating particles
while the article is being conveyed on said conveyor
to cover exposed surfaces of said article with said
particles,

(c) removing all uncured coating particles from the flat
surface of said article,

(d) curing the coating particles on said article to form
a coating on all surfaces of said article except for
sald flat surface,

(e) positioning said article on a foraminous conveyor
which has an upper substantially horizontal surface
sO that the article rests on the upper surface of
salid conveyor with the flat surface of said article
out of contact with said upper surface,

(f£) spraying the article with said uncured coating
particles so that said flat surface is completely
covered with said particles, and

(g) curing the uncured coating particles on said flat

surface so that said article is coated completely.

2 . A method of coating an article as recited in claim
1, whereiln sald coating particles on the article are cured by
transferring the coated article from said foraminous conveyor
to a second conveyor and passing said second conveyor and

article through a curing oven.
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3. A method of coating an article as recited in claim
2, wherein said foraminous conveyor is cleaned of uncured

coating particles after the article has been transferred to
sald second conveyor.

4. A method of coating an article as recited in claim
2, wherein the uncured coating particles are removed from the
flat surface of said article by wiping said flat surface with

a cloth surface during the transfer of said article from said
foraminous conveyor to said second conveyor.

5. A method of coating an article as recited in claim
1, wherein said article and said foraminous conveyor are
metallic and said coating particles are plastic.

6. A method of coating an article as recited in claim
1, wherein said coating particles on the article are cured by
transferring the coated articles from said foraminous

conveyor to a second conveyor and passing said second conveyor
and article through a curing oven.

7. A method of coating an article as recited in claim

6, wherein salid foraminous conveyor is cleaned of uncured

coating particles after each transfer of said article to said
second conveyor.

8. A method of coating an article as recited in claim
6, wherein the uncured coating particles are removed from the
flat surface of said article by wiping said lower flat surface

with a cloth surface during the first transfer of said article

from said foraminous conveyor to said second conveyor.

9. A method of coating an article which has an upper

flat surface and an opposite lower flat surface, said method
comprising:

A
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(a) positioning the article on a foraminous conveyor
which has an upper substantially horizontal surface
so that the lower flat surface of said article rests

on salid upper surface,

(b) spraying the article with uncured coating particles
while the article is being conveyed on said conveyor
to cover exposed surfaces of said article with said

particles,

(c) removing all uncured coating particles from the
bottom flat surface of said article,

(d) curing the coating particles on said article to form
a coating on all surfaces of said article except for
sald lower flat surface,

(e) positioning said article on a foraminous conveyor
which has an upper substantially horizontal surface
so that the upper flat surface of the article rests
on the upper surface of said conveyor,

(f) spraying the article with said uncured coating
particles so that said lower flat surface is
completely covered with said particles, and

(g) curing the uncured coating particles on said lower

flat surface so that said article 1s coated
completely.

10. A method of coating an article as recited in claim
9, wherelin said article and said foraminous conveyor are

metallic and said coating particles are plastic.

11. An apparatus for coating an article said article
having at least one flat surface, said apparatus comprising:
(a) a foraminous first conveyor having an upper

horizontal surface for supporting said article so

that sald flat surface rests on said upper

horizontal surface and for conveying said article
from a first point to a second point,




A

(b)

()

12.
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an applicator between said first and second points
for depositing uncured coating particles on all
exposed surface areas of saild article while said
article 1s on said first conveyor,

a second conveyor for conveying said article between
sald second point and a third point,

means for transferring said article from said first

conveyor to said second conveyor so that the flat
surface of said article rests on said second

conveyor,
means for removing uncured coating particles from

the flat surface of said article prior to the
transfer of said articles to said second conveyor,
and

curing means between said second point and said
third point for curing the uncured particles on said

article while said article is on said second
conveyor.

An apparatus as recited in claim 11, further

comprising conveyor cleaning means for removing uncured

coating particles from said foraminous conveyor after said

article 1s transferred to said second conveyor.

13.

An apparatus as recited in claim 12, wherein said

article and said foraminous conveyor are metallic and said

coating particles are plastic.

14.

An apparatus as recited in claim 11, wherein said

article and said foraminous conveyor are metallic and said

coating particles are plastic.

15.

An apparatus for coating an article, said article

having an upper flat surface and an opposite lower flat

surface, said apparatus comprising:
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(a) a foraminous first conveyor having an upper
horizontal surface for supporting said article so
that either of said upper and lower flat surfaces

rests on the upper horizontal surface of said
conveyor and for conveying said article from a first
point to a second point,

(b) an applicator between said first and second points
for depositing uncured coating particles on exposed
surface areas of said article while said article is
on said first conveyor,

(c) a second conveyor for conveying sald article from
sald second point to a third point,

(d) means for transferring said article from said first
conveyor to said second conveyor so that the flat
surface of said article which rested on said first
conveyor rests on said second conveyor,

() means for removing uncured coating particles from
the flat surface of said article which rests on said
first conveyor prior to the transfer of said article
to said second conveyor, and

(f) curing means between saild second and third points
for curing the uncured particles on said article

while said article 1s on sald second conveyor.

16. An apparatus as recited in claim 15, wherein said
article and said foraminous conveyor are metallic and said
coating particles are plastic.

17. An apparatus for coating an article, sailid article

having at least one flat surface, sald apparatus comprising:
(a) an endless foraminous first conveyor which travels
in a loop and which has an upper conveying portion

and a lower return portion, said conveyor having an

outer surface and an 1nner surface, said conveyor
travelling substantially horizontally along said
upper conveying portion from a first point to a

second point, sald conveyor supporting the article




< q

(b)

(d)

(€)
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so that the flat surface of the article rests on the
outer surface of the upper conveying portion of said
conveyor, said conveyor conveying said article from
sald first point to said second point,

an applicator for depositing uncured coating
particles on all exposed surface areas of said
article as the article moves from said first point
to said second point,

a second conveyor for conveying said article
substantially horizontally from said second point to
a third point, said second conveyor being at a lower
level than said first conveyor,

a bridging element for transferring said article
from said foraminous first conveyor to said second
conveyor after the article has passed said second
point, so that the flat surface of said article
rests on sald second conveyor, said bridging element
being an inclined wiping surface which extends
downwardly from said first conveyor to said second
conveyor, so that said article slides on said wiping
surface from said first conveyor to said second
conveyor with the flat surface of said article in
engagement with said wiping surface, said wiping
surface having a texture which enables said wiping

surface to wipe sald coating particles from the flat
surface of the article as said article slides

downwardly along salid wipiling surface, and
curing means between said second point and said
third point for curing the uncured particles on said

article as the article is conveyed from said second
point to said third point.

An apparatus as recited in claim 17, wherein said

wlplng surface 1s cloth.
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19. An apparatus as recited in claim 18, wherein said
cloth 1s formed onto an endless loop, a portion of which
eXxtends along sald inclined surface to form a cloth surface
portion of said inclined surface, a portion of said endless
lopp being clear of said inclined surface, said apparatus
further comprising:

(a) drive means for advancing said cloth along said loop
so that the cloth surface portion of said inclined
surface 1s progressively and continuously changed,
and

(b) cloth cleaning means for removing uncured coating
particles from the portion of said cloth which is
clear of said inclined surface.

20. An apparatus as recited 1in claim 19, wherein the

portion of said cloth which forms said inclined surface move
upwardly.

21. An apparatus as recited in claim 20, wherein said
cloth cleaning means 1s an alr jet which is located at a point
inside of said cloth loop for blowing air through the cloth to
dislodge uncured coating particles from said cloth.

22. An apparatus as recited in claim 21, wherein a
vacuum nozzle 1s located at the outside of said cloth loop

opposite said air Jjet for collecting said dislodged coating

particles.

23. An apparatus for coating an article, said article
having at least one flat surface, said apparatus comprising:
(a) an endless foraminous first conveyor which travels
in a loop and which has an upper conveying portion
and a lower return portion, said conveyor having an
outer surface and an inner surface, said conveyor
travelling substantially horizontally along said

upper conveying portion from a first point to a

second point, said first conveyor supporting the
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article so that the flat surface of the article
rests on the outer surface of the upper conveying
portion of said conveyor, said first conveyor
conveying sald article from said first point to said
second point,

(b) an applicator for depositing uncured costing
particles on all exposed surface areas of said

article as the article moves from said first point

to said second point,

(c) a second conveyor for conveying said article
substantially horizontally from said second point to
a third point,

(d) a bridging element for transferring said article
from said foraminous first conveyor to said second
conveyor after the article has passed said second

point, so that the flat surface of said article

rests on said second conveyor,
(e) curilng means between said second point and said

third point for curing the uncured particles on said

article as the article 1s conveyed from sailid second
point to said third point, and

(f) conveyor cleaning means for removing uncured coating
particles from the return portion of said foraminous
first conveyor, sald cleaning means comprising an
alr jet which 1s located at the inner surface of
sald foraminous first conveyor for blowing air
through the foraminous first conveyor to dislodge

uncured coating particles from the outer surface of

sald foramlinous first conveyor.

24. An apparatus as recited 1in claim 23, whereilin a
vacuum nozzle 1s located at the outer surface of said

foraminous first conveyor opposite said alr jet for collecting
said dislodged coating particles.

25. An apparatus for coating an article, said article

having at least one flat surface, salid apparatus comprising:
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(E)
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an endless foraminous first conveyor which travels
in a loop and which has an upper conveying portion
and a lower return portion, said conveyor having an
outer surface and an inner surface, said first
conveyor travelling substantially horizontally along
sald upper conveying portion from a first point to a
second point, said conveyor supporting the article
so that the flat surface of the article rests on the
outer surface of the upper conveying portion of said
conveyor, sald first conveyor conveying said article
from said first point to said second point,

an applicator for depositing uncured coating
particles on all exposed surface areas of said
article as the article moves from said first point
to said second point,

a second conveyor for conveying said article
substantially horizontally from said second point to
a third point,

a bridging element for transferring said article
from said foraminous first conveyor to said second
conveyor after the article has passed said second
point, so that the flat surface of said article
rests on said second conveyor,

curing means between said second point and said
third point for curing the uncured particles on said
article as the article is conveyed from said second
point to said third point, and

positive feed means for depositing a plurality of
articles to be coated on said foraminous conveyor 1in

a predetermined spaced relationship, said positive
feed means comprising:

(1) a slide chute which has a flat slide surface
that extends from a higher end which is
substantially above said foraminous first
conveyor down to a lower end to said foraminous

first conveyor at said first point,
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(3)
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a plurality of spaced longitudinal guldes at

the lower end of said slide chute for dividing

articles which are placed on said chute 1into a

plurality of spaced descending rows, and

a metering apparatus at the lower end of saild

spaced guides for preventing said articles from

sliding freely from said chute to said

foraminous first conveyor and for metering one

article at a time from each of said rows of

articles to said foraminous first conveyor at

predetermined timed intervals, said metering

apparatus comprising:

(a)

(b)

a bar which extends transversely of said
guides and which is pivoted for rocking
about a horizontal axis which 1s
transverse to sailid guides,

a plurality of upstream pins which extend
downwardly from said bar on the chute side
of said axis for selectively blocking the
descent of said articles along said slide
surface,

a plurality of downstream pins on the
foraminous first conveyor side of said
axis for selectively blocking the descent
of said articles along said slide surface,
and

drive means for rocking said bar about
sald axis alternatively in a first
direction and a second direction so that
said upstream pins are moved out of
article obstructing position while said
downstream pins are moved 1nto article
obstructing position upon rocking of said
bar in said first direction, and said
upstream pins are moved into article

obstructing position while said downstream

pins move out of article obstructing
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position upon rocking of said bar in said
second direction.

An apparatus for coating an article which has at

least one flat surface, said apparatus comprising:

(a)

(b)

(C)

(d)

(€)

27.

an endless foraminous conveyor which travels in a
loop and which has an upper conveying portion and a
lower return portion, said conveyor having an outer
surface and an 1inner surface, said conveyor
travelling substantially horizontally along said
upper conveying portion from a first point to a
second point, saild conveyor supporting the articles
so that the flat surface of the article rests on the
outer surface of the upper conveying portion of said
conveyor and conveying sald articles from said first
point to said second point,

an applicator for depositing uncured coating
particles on all exposed surface areas of said
article as the article moves from said first point
to said second point,

a second conveyor for conveying said article
substantially horizontally from said second point to
a third point,

a bridging element for transferring said article
from said foraminous conveyor to said second
conveyor after the article has passed salid second
point, so that the flat surface of said article
rests on said second conveyor, and

curing means between said second point and said
third point for curing the uncured particles on said

article as the article is conveyed from said second
point to said third point.

An apparatus as reclted 1n claim 26, wherein said

second conveyor 1s at a lower level than said foraminous

conveyor and sald bridging element is a chute having an

inclined surface which extends downwardly from said foraminous
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conveyor to sald second conveyor and which enables said
article to slide along its flat surface from said foraminous

conveyor to said second conveyor.

28. An apparatus as recited in claim 26, further
comprising conveyor cleaning means for removing uncured

coating particles from the return portion of said foraminous
conveyor.

29. An apparatus as recited in claim 26, further
comprising positive feed means for depositing a plurality of
articles to be coated on said foraminous conveyor in a
predetermined spaced relationship.

30. An apparatus as recited in claim 29, wherein said

positive feed means comprising:

(a) a slide chute which has a flat slide surface that
extends from a higher end which is substantially
above said foraminous conveyor down to a lower end
to said foraminous conveyor at said first point,

(b) a plurality of spaced longitudinal guides at the
lower end of said slide chute for dividing articles
which are placed on said chute into a plurality of
spaced descending rows, and

(C) a metering apparatus at the lower end of said spaced
guides for preventing said articles from sliding
freely from said chute to said foraminous conveyor
and for metering one article at a time from each of
sald rows of articles to said foraminous conveyor at

predetermined timed intervals.
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