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ingly, it is desirable that organic solvent-based coatings be included
among the available coat- Background of the Invention
ings which may be efficiently and safely applied The present invention
relates to electrostatic     electrostatically. coating of liquid materials
and more particularly    5  The coating of elongated items such as wire, to
apparatus to electrostatically coat an elongated  pipe, conduit or strips
present particular prob- object of indefinite length.
lems. The length of such items necessitates that Electrostatic spray
coating has proven to be an   such items be passed through and extend from
a effective method of coating a wide variety of       chamber wherein the
item is continuously coated. articles. The attraction between the charged
coat-  to    Because an elongated item must pass through the ing particles
and the oppositely charged object(s)  chamber, it is problematical to
provide a suffi- reduces overspray and thus saves coating mate-
ciently enclosed chamber to prevent contamina- rial. The greater attraction
for charged particles of  tion of the surrounding atmosphere. portions of
the surface of the object with the least  Furthermore, as the object
extends from the amount of coating, tends to even out theapplica-   is
spray coating chamber, the elongated- object tion and provide a more
uniform coating upon the    must not be highly charged so as to create an
object.                                              electrical shock
hazard to workers. U.S.-A- The airborne solvents, particulates or aerosols
3 396 699 (wire) and U.S.-A-3 598 626 (pipe) both resulting from
elastrostatic coating with a variety  describe systems in which elongated
objects are of organic solvent-based paints or liquid coatings   20
passed through coating chambers and continous- may present a toxic hazard
to workers or to the     ly electrostatically coated with powder. greater
environment and should be properly dis-       The present invention is
concerned with appa- posed of. A particular hazard of electrostatic
ratus of the type described in U.S.-A-3 598 626 coating with a
solvent-based coating material is     and including a substantially closed
chamber the possibility of explosion and/or fire. To provide   25   having
an inlet port through which the elongated a sufficient charge to the
coating particles which  object enters the chamber, an outlet port through
are to be attracted to a grounded object, the       which the elongated
object exits the chamber, a electrostatic  coating  applicators  should  be
coating supply system, electrostatic coating ap- charged with upward of
60,000 volts. With such      plicator means to atomize and charge the
coating voltages, arcing is an ever present likelihood. The   30
material, and mounting means to direct the ap- explosive hazard occasioned
by volatile particu-    plicator means at a portion of the elongated lates
and organic solvents in the presence of       object within the chamber.
electrical arcing  or sparking  has made it           To  improve the
safety  aspects of such necessary to provide high exhaust rates to main-
apparatus the invention provides means electric- tain a safe condition for
electrostatic spraying of   35    ally insulating said chamber from ground;
means solvent-based coatings. The high exhaust rate of    electrically
isolating said applicator means from heated or cooled plant air adds to the
energy       said chamber to prevent charging of said expenditure of
electrostatic coating.               chamber; means for providing
combustibly inert Various solutions have been proposed and          carrier
gas to said chamber; and exhaust means utilized to overcome inherent safety
factors. To   40    for removing coating-laden carrier gas from said
protect workers from airborne coating paticles      chamber, whereby the
inert-gas-providing-means and to comply with various governmental safety
and the exhaust means maintain a non-combust- regulations, electrostatic
coating is commonly      ible atmosphere within said chamber. carried on in
spraying booths or chambers where-      With apparatus constructed in
accordance with in coating-laden air is directed away from the   45   the
invention the dangers of electric shock and worker, filtered and exhausted.
explosion  are  minimized.  Preferably  the Liquid coatings materials may
be highly con-      apparatus also includes recovery means for col- ductive
and may form a natural path to ground       lecting overspray coating
material and directing when they coat the inside of a spray chamber. To
such material from the chamber for re-use. Ad- appropriately insulate a
coating chamber, it may   50    ditionally baffle means can inhibit
overspray of be necessary that the entire spray coating system   coating
material in the chamber from dripping be  isolated from  ground  as
described  in         onto the elongated object. US-A-3,929,286. Due to the
high explosive potential of oraganic   In the Drawings solvent-based
electrostatic coating, alternatives   55  FIGURE 1 is an elevation view of
apparatus of a such as water-based and powdered coating mate-      tube
finishing line, including a coating application rials are more widely used.
However, these          chamber wherein tubular product is electrostati-
alternatives have their own associated application  cally coated. problems
and are not always the most suitable.        FIGURE 2 is a plan view of the
tube finishing Deposits of powder coating may quickly build up    60   line
of FIGURE 1. in a coating chamber. The use of highly conduc-       FIGURE 3
is a side elevation view, partially cut tive water-based coatings increases
the inherent    away, of the spray coating chamber of FIGURE 1. shock
hazards. Furthermore, each coating has its      FIGURE 4 is a plan view of
the coating applica- own characteristics making each coating particu-
tion chamber shown in FIGURE 3. larly suitable for specific applications.
Accord-   65  FIGURE 5 is an enlarged partial elevation view 2  



3                   0 055 536                      4 of the interior of the
application chamber of    entrance port 34 of an inlet subchamber 36,
FIGURE 3 illustrating the overhead baffle and the  passes through the main
portion 40 of the drip shield over the conduit entrance port.
chamber 12 and exits through an exit port 42 of an FIGURE 6 is an enlarged
cross sectional view of   exit subchamber 44. the opening in an insulating
panel through which    5  A pair of electrostatic coating applicators or 5
the nozzle of an electrostatic spray gun is in-     spray guns 50a and 50b
(FIGURE 3) are supported serted.
from a post 52 and mounted so as to direct a FIGURE 7 is a side elevation
view of the exhaust  spray of coating material at a portion of the tube
apparatus of FIGURE 1.                             within the chamber. The
guns 50 are mounted so FIGURE 8 is a plan view  of the exhaust   10   that
only the nozzles extend through nozzle open- apparatus shown in FIGURE 7.
ings 54a and 54b (FIGURE 3) into the interior of the chamber 12. This
prevents the paint from Detailed Description of the Preferred Embodi-
coating the gun barrel which could decrease ments
electrostatic efficiency. Various applications may require that an elon-
15  An atmosphere of combustibly inert gas, such gated item, such as tubing
9, be painted or        as nitrogen, is supplied to the chamber 12
otherwise coated with' particular paints or coat-  through a gas port 56
{FIGURE 3). Paint laden gas ings. Provided herein is apparatus which may
be.   exits the chamber 12 through vent ports 58a and used to coat or paint
continuously formed tubing   58b in the inlet subchamber 36 and outlet sub-
9 moving in a straight-line path. While the inven-   20    chamber 44,
respectively, leading to exhaust tion is described herein in terms of
apparatus      apparatus 60. The exhaust gas is cleaned in a filter used to
coat continuously formed tubing, the       chamber 62 prior to venting of
the gas. invention encompasses apparatus to electrostati-     Beyond the
chamber 12, a fold-up guard 64 may cally coat various types of elongated
objects      be used to guard against tube misalignment A including the
products of tubemills, pipemills,  25   curing chamber 70, which is shown
in FIGURE 1, rollformers, extruders, wiremills, rodmills, strip-  is
mounted on a platform 72 which may be rolled mills etc. In addition to
continuously formed      on transverse rails 74 into alignment with the
path objects, apparatus encompassed by the invention    of the tube 9 when
specific coatings, such as heat- may be used to coat objects such as tube
or pipe   curable coating material, are applied. sections joined end to
end. Coiled tubing, wire,   30  The tubing 9, which is pushed by the tube
etc., may be uncoiled, coated and recoiled. Illus-  forming rolls and
sizing rolls along its straight- trated in FIGURES 1 and 2 is an
arrangement of     line path, is pulled along by a belt drive 78 having
apparatus in a tube finishing line 10, including the  an upper continuous
belt 80 and a lower con- electrostatic coating application chamber 12 of'
tinuous belt 82 which- move the tubing there- the present invention, which
may be used to   35    between. To allow sufficient time for drying or
apply various coatings to metal tubing 9. It is to be  curing of the coated
tube 9 without marring of the understood that the arrangment of apparatus
is     finish, the span of tubing between the guidance exemplary of a tube
finishing line and that various  wheels 26 and the belt drive 78 is
unsupported. pieces of apparatus may be changed, added or         The speed
which the tube forming apparatus subtracted, according to coating
requirements,   40    moves the tube 9 along its path of travel may vary'
and that all pieces of apparatus in the line 10 need  as, for example, when
the production of tube not be used in processing tubing for different
from strip metal is slowed as each successive reel purposes. Indeed, as
illustrated, the coating      of strip metal is welded to the next. Varying
speed chamber 12 is mounted on a platform 14 which      of the tube 9 as
well as vibrations inherent in the rolls along a transverse track '16 so
that the'  45  tube forming  and finishing line may cause the chamber 12
may be rolled into alignment with the   tube to wobble, particularly in the
long span straight-line path of the tube 9 only when coating .  between the
guidance wheels 26 and the belt is to be electrostatically applied to the
tube.    drive 78. The pulling of the belt drive 78 holds the Beginning at
the left of FIGURES 1 and 2, the    tube 9 in tension to maintain the span
of tube in 4          tube 9, which is electrically grounded through    so
its straight-line path. contact with the tube forming rolls (not shown), is
To facilitate understanding of the present in- passed in the direction of
the arrows 18 through a  vention, the electrostatic coating apparatus will
chromate coating unit 20. The tube 9 is thereafter  now be described in
greater detail. passed through an induction heating unit 22 to       The
coating application chamber 12, as illus- heat the tube prior to
electrostatic coating. A    55   trated in FIGURES 3 and 4, is generally in
the' drying unit 24 removes any moisture which may      shape of a
rectangular box, although other be on the heated tube 9 prior to coating.
The tube'  shapes may be appropriate. The chamber 12 is 9 is supported by a
pair of guidance wheels 26     elevated above the movable platform 14 on
which mounted on a support post 28. When tube 9 is to    it is mounted by
four standoffs 90, each standoff be electrostatically coated, the platform
14 is   60   having an insulating section 92 made of an moved into position
along the transverse track 16  insulating polymer to electrically isolate
coating so that the coating chamber 12 is aligned in the   chamber 12 from
ground so that electrostatic path of the tube, and brakes 29 are applied to
the  potential is not lost. The walls of the chamber 12 platform wheels 31
to prevent accidental move-     and, as much as is practical, other parts
of the ment of the aligned platform. The tube 9 enters an    65   chamber
are also formed of insulating material, 



3    5                   0 055 536                      6 such as
polypropylene on coated fiberglass, to     the ports 34 and 42 possibly may
allow some air electrically isolate the chamber. The brick wall 96  to
enter and some coating-laden gas to exit, the of the chamber 12, through
which the spray guns    hazard caused thereby is minimized by providing 50
are inserted, includes an additional layer 91 of  sufficient flow of inert
gas into the chamber 12 thick electrical insulating material to aid in    5
and a sufficient exhaust rate through the exhaust supporting the guns.
ports 58a and 58b on the sides of the subcham- The inlet and outlet
subchambers 36 and 44 are    bers 36 and 44 so that coating-laden gas from
the provided so that air, which enters the inlet and   chamber 12 and air
from the ambient atmosphere outlet ports 34 and 42 through which the tube 9
which enter the subchambers are exhausted travels, may be exhausted from
the subchambers   10  therefrom through the exhaust lines 114a and along
with coating-laden carrier gas from the      114b. Despite the necessary
clearance which chamber 12 before any significant amount of air    allows
some air to enter the chamber 12, the enters the main portion 40 of the
coating          substantially closed chamber dramatically re- chamber. The
inlet subchamber 36 and exit sub-     duces the air which is withdrawn from
the plant chamber 44 are mounted in alignment with the    15   as compared
with conventional spray painting path of the tube from the front wall 94
and back  booths. In one test application, the amount of air wall 96 by
mounting clips 95 which are secured by  withdrawn from the plant was
reduced from over bolts to the walls. The subchambers 36 and 44 are  5000
cubic feet per minute to about 900 cubic feet identical for simplification
of construction. Each  per minute. subchamber 36 and 44 is comprised of a
large    20   While coating material is efficiently used in cylindrical
sidewall 100 with an outside annular   electrostatic coating as the charged
particles are wall 102 which includes the inlet or outlet port 34
electrostatically attracted to the object to be co- or 42 and an inside
wall 104 which faces the front  ated, a certain amount of overspray does
occur, wall 94 or back wall 96 of the chamber 12 when     and the overspray
particles collect on interior the subchambers are mounted therefrom.
25   surfaces of the chamber 12. For more efficient use A cylindrical
flange 109 extends inward of each   of coating, it is desirable to collect
the overspray inside wall 104 of each subchamber 36 and 44 and   for reuse.
Accordingly, a lower collection panel is spaced from the outside wall 102
of the sub-    120 (Fig. 3) is angled downward from the front chamber. The
flange 109 of' the outlet sub-        wall 94 to the back wall 96 of the
chamber 12 so chamber 44, while allowing air to flow around its   30   that
overspray coating collects at the back of the end to the exhaust port 58b,
insures thatthe air  chamber and exits through a drainage opening flow
around the freshly coated tube 9 is uniform   122 disposed generally at the
level of the back of und that the freshly applied coating is not dis-   the
collection panel 120. A short tube 126 made of turbed by the current of air
flowing to the exhaust  insulating material locates in the drainage open-
port extending from the sidewall 100.        35   ing 122 of the back wall
96 and extends outward Collars 106, each having a generally cylindrical  of
the back wall 96 for attachment of tubing passageway 105 therethrough are
located in         through which the overspray coating is returned openings
107 in the inside walls 104 of each       to a coating tank. subchamber 36
or 44 and in openings 108a and         A certain amount of the overspray
coating will 108b in the front wall 94 and back wall 96 of the    40
accumulate on surfaces of the chamber 12 above main portion 40 of the
chamber 12 to provide       the tube 9, and when sufficient material
accumu- communication between the main portion and         lates above the
tube 9, droplets will form which, if the subchambers. As it is necessary to
provide a  allowed to drip onto the tube 9, will result in an good seal
between the coating chamber 12 and       uneven and unattractive, coating
on the tube. the subchambers 36, 44 to keep air out of the    45
Accordingly, the chamber should be designed to chamber and prevent
combustion, the collars 106    prevent dripping. Typically, an upper
V-shaped are formed of a resilient material, and the annular  baffle 130
(FIGURE 5) is provided which angles collar portions 103 and the wall
openings 108 into  downward from the upper center of the coating which they
extend are tapered inward to insure an  chamber 12 to the side walls 131.
The angle of airtight seal. The subchambers 36 and 44 and the   50
descent of the upper baffle 130 from the center to collar 106 are
preferably interchangeable to     the side walls 131 is sufficiently great
so that accommodate tubing of substantially different      coating droplets
which form thereon flow to the diameters. The clearance provided  by the
side walls 131 and down along the side walls passageway 105 of-the collar
106 and inlet and   instead of dripping onto the tube 9. outlet ports 34
and 42 is sufficient to prevent   55  The coating material flowing down the
front grounding of the chamber or arcing between the     wall 94 is
diverted away from the tube by a V- chamber and the tube and to allow clear
passage    shaped drip shield 132a disposed above the collar of the tube.
106 as best seen in FIGURE 6. A pair of shield To allow clear passage of
the grounded tube 9,   panels 134 extend inward of the front wall 94 and
and a sufficient air gap to prevent arcing between    60   angle to meet at
a common vertex 136 above the the grounded tube and the chamber 12 allowing
'    tube 9. A flange 138 extends upward from the for some play in the
tube, it is inherent that the  inward edge of each shield panel 134 distal
to the entrance and exit ports 34 and 42 are not gas      front wall 94 so
the coating does not drip from the' 



tight. While the clearance between the tube and    inward edge of the
shield panel 134. A similar drip 65 4    7                  0 055 536
8 shield 132b on ths back wall 96 diverts coating   spray guns are used,
the air used may have to be material flowing down the back wall 96 away
mixed with nitrogen or another inert gas so as not from the tube 9.
to create an explosive hazard. Centrifugal bell or Many coating solvents
are highly volatile and    disc units may also be used in place of the
spray highly flammable. In the presence of arcing or    5    guns.
sparking, which is an ever present possibility in    The guns 50, which
carry charges upward of electrostatic coating despite the best efforts to
60,000 volts to charge the coating particles, are eliminate arcing or
sparking, an electrostatic coat-  individually powered. Due to the high
charges on ing application chamber 12 could, in the absence  the guns 50,
precautions are taken to eliminate of precaution, be subject to explosion
or fire. To   10   electrical hazard to workers. The guns 50 are
substantially eliminate the possibility of explo-  mounted from arms 160
(FIGURE 4) of a spray sion or fire, a combustibly inert atmosphere is   gun
post 52 which is mounted on the movable maintained in the coating chamber
12. Plant       platform 14on which the chamber 12 is mounted. nitrogen
(nitrogen being one of the least expen-  Depending on the type of
electrostatic applicator, sive combustibly inert gases) is provided to the
15   the post and/or the arms are made of insulating chamber 12 by a supply
line 142 through the inlet  material or include sections of insulating
material 56. Preferably a diffuser in the form of an elongate  to
electrically isolate the guns from the platform. pipe 144 with a plurality
of spaced nozzles 145 is  A plurality of tanks 162 containing coating
provided to diffuse the nitrogen entering the     materials or solvent are
positioned adjacent to the chamber 12 and create a uniform curtain of   20
path of the tube 9 to supply various coatings to nitrogen which will not
detrimentally affect the  the spray guns 50  and solvents to wash the spray
of coating material from the guns 50 to the  spraying system between the
use of different tube 9. The nitrogen flow into the chamber 12 is
coatings. Illustrated in FIGURE 2 are three tanks sufficient to maintain a
positive pressure within  162a, 162b and 162c which may contain a solvent-
the chamber so that air entering the main portion   25     based paint, an
organic solvent for the solvent- 40 through the collar passageways 105 from
the    based paint, and an ultraviolet or heat-cured subchambers 36 and 44
is kept to a minimum.       coating material. A bulk coating reservoir 163
is Openings 150a and 150b (FIGURE 3) are pro-       connected by tubing 164
to the tank containing vided in the back wall 96 of the chamber 12 for
the most frequently used coating to replenish the insertion of the nozzles
T52 of typical spray guns   30   supply in the tank. The tanks 162 are
insulated 50. As seen in FIGURE 3 the upper spray gun 50a  from ground to
prevent loss of electrostatic po- and the lower spray gun 50b are directed
at the   tential. tube 9 at an angle of about [err]. The upper gun
Line portions 172a-c are connected to a main 50a, however, is located a
greater vertical dis-  line 173 leading to the pump 165 mounted on a tance
from or at a different angle to the tube 9   35    pump stand 166. The
tanks 162a-c are also than the lower gun 50b so that the spray from the
connected to line portions 176a-c of a return line two guns do not meet and
create turbulence at     174 leading from the outlet tube 126 to collect
the tube. Additional guns may be directed at the  overspray from the
chamber 12. sides of the tube 9 in chambers 12 whuch are-       Appropriate
valves on the line portions 172 and used for coating larger diameter tube.
Because   40   176, leading from and into the tanks 162, open electrostatic
coating   distributes  particles   and close to control flow from and into
the tanks generally evenly over a surface, a single gun may  so that the
type of coating or cleaning solvent suffice for certain applications while
more than  forced by the pump 165 through lines 169 to the two guns may be
required for larger surface area  spray guns 50 may be charged. products.
Only the nozzles 152 of the guns 50 are   45  Mounted adjacent to the pump
165 on the inserted in the openings 150 to prevent any       pump platform
166 is a programmable control potential grounding of the chamber which
would    unit 168 which, in addition to its other functions, decrease the
electrostatic potential. The nozzles  directs the opening and closing of
the valves to 152 are sealed in openings 149 (FIGURE 6) in the  switch from
one coating material to another The extra support layer 91 behind the back
wall 96 of   50   control unit 168 also directs the purging of the the
chamber 12. An outer portion 151 of the       system with appropriate
solvents between use of nozzle openings 149 is of a shape appropriate to
different coatings and the dumping of contami- receive the body of the guns
50. The inner portion  nated coating or solvent into a drainage trough 153
of the nozzle openings 149 is generally cylin-  171 alongside the tube
finishing line 10. Systems drical and has an annular groove 155 in which a
55   for changing from one coating material to another sealing "O" ring of
resilient Viton (a registered  with appropriate purge cycles and dump
cycles trademark of DuPont de Nemours & Co., Inc.)       are known in the
art. The purging of the system insulating material is located to form an
airtight  should include flushing the interior surfaces of seal around the
nozzle 152 while maintaining      the chamber 12 with an appropriate
solvent. This electrical isolation of the gun from the walls of the   60
may be accomplished in many cases merely by chamber 12.
passing pressurized solvent through the coating 



The electrostatic coating applicators 50 may be  applicatiors 50. Where the
shape of the chamber spray guns of any type known in the art. Prefer-   12
or the angle of the applicators 50 makes such ably, the guns are airless
and atomize coating    flushing inefficient, additional flushing apparatus
material without the use of air. If air-pressurized   65    may be included
in the chamber. 5    9                               0 055 536
10 The primary function of the control unit 168 is  12 is primarily inert
nitrogen, air entering inlet to monitor the nitrogen flow system and timing
and outlet ports 34, 42 necessarily mixes with the functions to keep the
oxygen level below combus-   carrier nitrogen in the exhaust system 60.
While tion levels. Other functions performed by the      air admixture may
be minimized by appropriately control unit 168 include monitoring coating
flow    5    sizing the ports 34, 42, precautions are taken to through the
guns 50, and monitoring the exhaust    eliminate arcing or sparking within
the exhaust flow to alarm an operator if improper flow is      system 60.
The exhaust lines 11 4a and 1 14b from resulting from coating-clogged
filters or air scrub-  the subchambers 36 and 44 to the filter chamber
bers. Furthermore the control unit 168 may actu-   62 are made of
insulating material to electrically ate various pieces of apparatus on the
finishing   10   isolate the coating chamber 12 from the exhaust line 10 or
direct various pieces of equipment, such  system 60. The filter chamber 82
is mounted so as as the curing units 70, to be rolled into or out of  to be
electrically isolated from the motor-fan alignment with the line. The
control unit 168 is of  assembly 196 and is formed of insulating material a
type known in the art and may either be of       such as polypropylene. As
seen in Figure 7, the conventional relay design or contain a micro-   16
filter chamber 62 and motor-fan assembly 196 are processor unit.
mounted on an elevated platform by insulating While the major portion of
the overspray par-    standoffs 200 and 202. A connecting duct 204 ticles
collects in the chamber 12 and is either     between the motor-fan assembly
196 and the purged and dumped or returned to the approp-       filter
chamber 62 is formed of electrically insulat- riate tank 162, some spray
particles or aerosols  20   ing material to maintain the electrical
isolation will become suspended in the carrier gas, i.e.,    between the
filter chamber and the motor-fan nitrogen. As it is necessary for workers
safety  assembly 196. and to comply with gevernmental clean air regu-
The filter chamber 62 in which coating particles lations, the coating-laden
gas may not be          are removed from the coating-laden exhaust gas
exhausted into the worker's environment, but it  25    has an enlarged
cross-sectional area in a plane must be cleaned of coating particles and
orthogonal to the gas flow direction to accommo- exhausted exterior of the
workers' environment.    date a large filter 194 disposed therein. The
filter Exhaust lines 114a and 114b leading from the gas   194 extends
substantially to the walls of the filter exhaust ports 58a and 58b from the
inlet sub-     chamber 62 so that substantially all of the gas- chamber 36
and outlet subchamber 44 conduct  30   flow passes through and is cleaned
by the filter. the carrier gas from the chamber 12. Coating-       A front
section 210 of the filter chamber 62 is laden gas is exhausted from the
subchambers 36     connected to a back section 212 by hinges 214 on and 44
rather than from the main portion 40 of the  the upper side of the filter
chamber 62so that the chamber 12 because, as previously noted, air may
front member 210 may be swung upward from enter through the inlet port 34
and outlet port 42   35   the back section 212 for removal and replacement
possibly causing the oxygen level in the main      of the filter 194. A
plurality of latches 215 on the portion to exceed the safe level.
sides und bottom of the filter chamber 62 hold the Having the exhaust ports
58a and 58b extend-     front section 210 to the back section 212 so that
ing from the subchambers 36 and 44 results in      sealing means on the
rims of the sections form a most of the air, which does enter the port,
being   40    gas tight seal therebetween. pulled, along with coating-laden
gas, from the      A center segment 216 of the chamber 62 which chamber 12
through the exhaust system rather.      includes portions of the front and
back sections than entering the main portion 40 of the chamber.  210 and
212 on either side of the hinges 214 has a The gas, which is pulled through
the exhaust lines  uniform rectangular cross-section. An inlet seg- 114,
continues through the filtering chamber 62.  45    ment 218 of the front
section 210 distal to the An exhaust fan 190, which is-driven by a motor
hinge 214 has a pyramid shape so that the cross- 192, sucks the gas through
the exhaust system 60.    .   sectional area expands from a front inlet
panel The rate of exhaust provided by the fan 190 is   224 to the center
segment 216. Similarly, an outlet preferably matched to the rate of
nitrogen flow    segment 230 of the back section 212 of the filter into the
coating chamber 12. The exhaust rate  50    chamber 62 tapers from the
center segment 216 should not be so high that significant amounts of  to
join with the narrower connecting duct 204 air are pulled into the
subchambers 36 and 44 so   leading into the motor-fan assembly 196. as to
result in air seepage into the chamber 12 and  The fan 190 which is
disposed toward the front a resulting high oxygen concentration in the
of a large gas chamber 232 pulls the now-filtered exhaust system  60 which
could result in an  55   exhaust gas therebehind into the gas chamber
explosive situation. On the other hand, the       from where it exits
upward through an exhaust exhaust flow should be at sufficiently high rate
so  duct 234 leading externally of the plant. The that significant amounts
of coating-laden gas are  motor 192 which drives the fan 190 is of a spark-
not vented into the plant atmosphere. Since the   proof design for
explosion prevention purposes. 



exhaust flow rate changes as the filter 194 be-   60  Several advantageous
features of the invention comes saturated with coating particles, approp-
may now be more fully appreciated. The inven- riate flow meters and control
means may be        tion provides apparatus by which an elongated provided
in the exhaust system to indicate the    object may be electrostatically
coated with or- need to change the filters.                       ganic
solvent-based coating material and which While the atmosphere in the
coating chamber   65   substantially eliminates the inherent associated 6
11              0 055  536                     12 hazards. The dangers of
electrical shock are         mounting means (52) for directing said
applicator minimized by electrically isolating each compo-      means (50)
at a portion of the elongated object nent of apparatus, which contacts the
coating        within said chamber; characterized by means (92) material,
from ground. The explosive danger of       electrically insulating said
chamber from ground; using volatile solvents in the presence of potential
5    means (91) electrically isolating said applicator spark generating
equipment is eliminated by pro-    means from said chamber to prevent
charging of viding a blanket of inert nitrogen for the coating   said
chamber; means (142) for providing com- operation and with provisions, such
as airless       bustibly inert carrier gas to said chamber; and spray
guns, for keeping air out of the system. The   exhaust means (60) for
removing coating-laden enclosed coating spraying apparatus protects   to
carrier gas from said chamber, whereby the inert- workers from contaminated
air while the exhaust      gas-providing-means (142) and the exhaust system
returns filtered exhaust gas to the atmos-    means (60) maintain a
non-combustible atmos- phere.
phere within said chamber. The apparatus herein provided, furthermore,
2. Apparatus according to claim 1 wherein said permits the uniform spraying
of an elongated    15   applicator means (50) is an electrostatic airless
object. The nitrogen carrier gas enters the          spray gun. chamber
through a diffuser so that the carrier gas     3. Apparatus according to
claims. 1 or 2 wherein flow does not adversely affect the spray of coat-
said applicator means (50) is an electrostatic air- ing material from the
gun. The system of baffles     pressurized spray gun. reduces problems
associated with coating mate-   20    4. Apparatus according to any one of
claims 1 to rial accumulation on the walls of the chamber by     3, wherein
said exhaust means (60) is electrically allowing accumulated coating to
flow to the          isolated from said chamber (12) and electrically
bottom of the chamber without dripping on the       insulated from ground.
object.                                                5. Apparatus
according to any of the preceding The apparatus provides for efficient use
of    25  claims wherein said applicator means (50) is coating material by
collecting and recycling over-   disposed exteriorly of said chamber (12),
and said spray. The automated purging and dumping             chamber has
an opening (150) wherethrough a system for changing from one coating to
another      nozzle (152) of said applicator means is inserted. promotes
efficiency of operation. The enclosed         6. Apparatus according to any
of the preceding chamber with low exit rates provides for an    30   claims
wherein said chamber (12) includes coat- energy efficient system by
reducing the air with- -  ing material recovery means (120) for collecting
drawn from a plant.                                  overspray coating
material and directing the col- While the invention has been described in
lected coating material from said chamber for terms of a preferred
embodiment, modifications       reuse. obvious to one skilled in the art
may be made    35    7. Apparatus according to claim 6 wherein said without
departing from the scope of the inven-       chamber (12) includes baffle
means (130, 132) to tion. It is to be understood, for example, that the
prevent overspray coating which collects on in- described shape of the
chamber and the de-           terior surfaces of said chamber upward of
said scribed angle at which the coating is applied is an  elongated
object'(9) from dripping onto the elon- arrangement that.the inventors have
found par-   40   gated object. ticularly suitable for coating products
such as        8. Apparatus according to claim 7 wherein said fence or
mechanical tubing. The coating applica-     baffle means comprises an upper
panel (130) tion chamber may be of any geometric shape and       disposed
above the elongated object passing the coating applicators may be placed in
any'       through said chamber (12) which angles down- plane therein to
accommodate the specific elon-   ward toward a wall (131) of said chamber
so that gated material being coated. Air scrubbers may       drops of
overspray coating forming on said panel be used in place of filters in the
exhaust system.   flow to said wall and down said wall; and drip Various
features of the invention are set forth in  shields (132) disposed above
said elongated ob- the following claims.                               ject
to divert coating material running down the 50   walls (94, 96) of said
chamber through which the. elongated object passes away from the elongated
Claims                                object. 9. Apparatus according to any
one of claims 1 to 1, Apparatus for electrostatically coating, with   8 and
further comprising a plurality of tanks liquid coatings, including organic
solvent-based    55   (162a, 162c) containing a plurality of coating
coatings, an electrically grounded, elongated ob-    material and tanks
(162b) containing solvents for ject (9) of indefinite length moving along a
said coating materials; means (168) for selecting 



straight-line path; said apparatus comprising a      a coating material and
supplying said selected substantially closed chamber (12) having an inlet
coating material to said applicator means (50) and port (34) through which
the elongated object   6o   for purging said apparatus with a selected
solvent enters said chamber, and an outlet port (42)         appropriate
for said selected coating material' through which the elongated object
exits said        after a further coating material is supplied to said
chamber, a coating supply system (162); electros-    applicator means.
tatic coating applicator means (5) serving to          10. Apparatus
according to any one of the atomize and charge supplied coating material
and    65   preceding claims wherein the applicator means 7    1 1
0  055  536                     12 hazards. The dangers of electrical shock
are         mounting means (52) for directing said applicato minimized by
electrically isolating each compo-       means (50) at a portion of the
elongated object nent of apparatus, which contacts the coating
within said chamber; characterized by means (92) material, from ground. The
explosive danger of       electrically insulating said chamber from ground;
using volatile solvents in the presence of potential    5    means (91)
electrically isolating said applicator spark generating equipment is
eliminated by pro-     means from said chamber to prevent charging of
viding a blanket of inert nitrogen for the coating    said chamber; means
(142) for providing com- operation and with provisions, such as airless
bustibly inert carrier gas to said chamber; and spray guns, for keeping air
out of the system. The   exhaust means (60) for removing coating-laden
enclosed coating spraying apparatus protects   10   carrier gas from said
chamber, whereby the inert- workers from contaminated air while the exhaust
-   gas-providing-means (142) and the exhaust system returns filtered
exhaust gas to the atmos-    means (60) maintain a non-combustible atmos-
phere.                                               phere within said
chamber. The apparatus herein provided, furthermore,           2. Apparatus
according to claim 1 wherein said permits the uniform spraying of an
elongated    15   applicator means (50) is an electrostatic airless object.
The nitrogen carrier gas enters the          spray gun. chamber through a
diffuser so that the carrier gas     3. Apparatus according to claims 1 or
2 wherein flow does not adversely affect the spray of coat-    said
applicator means (50) is an electrostatic air- ing material from the gun.
The system of baffles     pressurized spray gun. reduces problems
associated with coating mate-    20   4. Apparatus according to any one of
claims 1 to rial accumulation on the walls of the chamber by     3, wherein
said exhaust means (60) is electrically allowing accumulated coating to
flow to the          isolated from said chamber (12) and electrically
bottom of the chamber without dripping on the        insulated from ground.
object.                                                5. Apparatus
according to any of the preceding The apparatus provides for efficient use
of    25   claims wherein said applicator means (50) is coating material by
collecting and recycling over-   disposed exteriorly of said chamber (12),
and said spray. The automated purging and dumping             chamber has
an opening (150) wherethrough a system for changing from one coating to
another      nozzle (152) of said applicator means is inserted. promotes
efficiency of operation. The enclosed         6. Apparatus according to any
of the preceding chamber with low exit rates provides for an    30   claims
wherein said chamber (12) includes coat- energy efficient system by
reducing the air with- -  ing material recovery means (120) for collecting
drawn from a plant.                                  overspray coating
material and directing the col- While the invention has been described in
lected coating material from said chamber for terms of a preferred
embodiment, modifications        reuse. obvious to one skilled in the art
may be made    35    7. Apparatus according to claim 6 wherein said without
departing from the scope of the inven-       chamber (12) includes baffle
means (130, 132) to tion. It is to be understood, for example, that the
prevent overspray coating which collects on in- described shape of the
chamber and the de-           terior surfaces of said chamber upward of
said scribed angle at which the coating is applied is an  elongated object
(9) from dripping onto the elon- arrangement that the inventors have found
par-   40   gated object. ticularly suitable for coating products such as
8. Apparatus according to claim 7 wherein said fence or mechanical tubing.
The coating applica-     baffle means comprises an upper panel (130) tion
chamber may be of any geometric shape and       disposed above the
elongated object passing the coating applicators may be placed in any
through said chamber (12) which angles down- plane therein to accommodate
the specific elon-    45   ward toward a wall (131) of said chamber so that
gated material being coated. Air scrubbers may       drops of overspray
coating forming on said panel be used in place of filters in the exhaust
system.   flow to said wall and down said wall; and drip Various features
of the invention are set forth in  shields (132) disposed above said
elongated ob- the following claims.                                ject to
divert coating material running down the 50   walls (94, 96) of said
chamber through which the elongated object passes away from the elongated
Claims                                                object. 9. Apparatus
according to any one of claims 1 to 1. Apparatus for electrostatically
coating, With   8 and further comprising a plurality of tanks liquid
coatings, including organic solvent-based    55   (162a, 162c) containing a
plurality of coating 



coatings, an electrically grounded, elongated ob-    material and tanks
(162b) containing solvents for ject (9) of indefinite length moving along a
said coating materials; means (168) for selecting straight-line path; said
apparatus comprising a      a coating material and supplying said selected
substantially closed chamber (12) having an inlet    coating material to
said applicator means (50) and port (34) through which the elongated object
60   for purging said apparatus with a selected solvent enters said
chamber, and an outlet port (42)         appropriate for said selected
coating material through which the elongated object exits said        after
a further coating material is supplied to said chamber, a coating supply
system (162); electros-    applicator means. tatic coating applicator means
(5) serving to          10. Apparatus according to any one of the atomize
and charge supplied coating material and    65   preceding claims wherein
the applicator means 7    13                  0 055 536
14 (50) is in the form of an electrostatic centrifugal  ren des gesammelten
Materials fOr sine Wieder- coating unit.
verwendung umfa~t. 7. Einrichtung nach Anspruch 6, dadurch Patentanspruche
gekennzeichnet, daB die Kammer (12) Leitmittel ''  '  (130, 132) umfal3t,
welche verhindern, daB 1. Einrichtung zum elektrostatischen Beschich-
vorbeigespruhtes 5eschichtungsmaterial, wel- ten sins elektrisch geerdeten,
langgestreckten      ches sich an den Innenflichen der Kammer ober-
Gegenstandes (9) von unbegrenzter Lange, wel-       halb des
langgestreckten Gegenstandes (9) sam- cher sich entlang oiner geraden Bahn
bewegt, mit    melt, auf diesen langgestreckten Gegenstand flOssigen
Beschichtungsmaterialien, einschliel3-   10   tropft. lich organischen, in
einem Losungsmittel enthal-.     8. Einrichtung nach Anspruch 7, dadurch
tonen Beschichtungsmaterialien, die Einrichtung     gekennzgichnet, daB die
Leitmittel eino obere umfassend sine im wesentlichen abgeschlossene
Platte (1301 umfassen, welche oberhalb des die Kammer (12) mit einer
Eintritts6ffnung (34), durch  Kammer (12) durchquerenden langgestreckten
die der langgestreckte Gegenstand in diese Kam-   5  Gegenstandes
angeordnet ist und nach unten zu mer eintritt, und mit einer
Austritts6ffnung (42),  einer Wand (131) der Kammer abgswinkelt ist, so
durch die der langgestrekte Gegenstand aus die-     daB    Tropfen    von
vorbeigespruhtem ser Kammer austritt;
Seschichtungsmaterial, die sich an der Platte' ein System (162) zum
Anliefern des Beschich-      bilden, zu dieser Wand hin und an dieser
ablau- tungsmaterials;                               20   fen, und daB sie
Tropfschutzschilde (132) umfallt, Gerats (50) zum Auftragen der
elekrostatischen    welche oberhalb des langgestreckten Gegen-
Beschichtung, welche dazu dienen, das angelie-      standes angeordnet sind
und welche das an den ferte Bseschichtungsmaterial zu atomisieren und
Winden (94, 96) der Kammer, durch die der fang- aufzuladen, sowie
Befestigungsmittel (52) zum       gestreckte Gegenstand hindurchtritt,
ablaufende Ausrichten der Auftragegerite (50) auf einen    2s
Beschichtungsmaterial von dem langgestreckten innerhalb der Kammer
befinflichen Bereich des       Gegenstand fortlenkt. langgestreckten
Gegenstandes, gekennzeichnet          9. Einrichtung nach einem der
Anspriche I bis durch                                               8,
dadurch gekennzeichnet, daB sie mehrere Mittel (92) zum
elektrischen.Trennen der Kam-     Tanks (162a, 162b) umfal~t, die
verschiedene mer vom 8oden,         -                      30
Beschichtungsmaterialien enthalten, sowie weite- Mittel (91) zum
elektrischen Isolieren der       re Tanks (162b), welche Losungsmittel for
diese Auftragemittel (50) gegen die Kammer, um sins
Beschichtungsmaterialien enthalten, ferner Mittel Aufladung der Kammer zu
verhindern,                 (168)  zum   Auswahlen  sines  bestimmten
Mittel (142) zum Zufuhren von schwer brennba-     Beschichtungsmaterials
und zum Zuliefern des rem Trigergas zu Kammer,                      35
ausgewahiten Beschichtungsmaterials zu den Abf~hrungsmittel (60) zum
Entfernen von mit       Auftragegeraten (50), sowie ferner Mittel. zum
Beschichtungsmaterial beladenem Trigergas aus       Reinigen der
Einrichtung mit einem  ausge- der Kammer, wobel die Mittel (142) zum
Zuf~hren     wahlten Losungsmittel, welches fOr das jeweils von  schwer
brennbarem   Gas  und  die             ausgewAhite 8eschichtungsmaterial
geeignet ist, Abfuhrungsmittel (60) in der Kammer sine nicht    40
nachdem ein weiteres Beschichtungsmaterial den brennbare Atmosphare
aufrechterhalten.              Auftragegeraten zugefGhrt worden ist. 2.
Einrichtung nach Anspruch 1, dadurch'            10. Einrichtung nach einem
der vorstehenden gskennzeichnet, daB  die Auftragegerite (50)
Anspruche, dadurch gekennzeichnet, dal die durch eine ohne Luft arbeitende
elektrostatische    Auftragegerite  (50)'  als   elekrostatische
Spruhkanone gebildet sind.                    45
Zentrifugal-8eschichtungseinheit   ausgebildet 3. Einrichting nach einem
der Anspruche 1 oder    sind. 2, dadurch gekennzeichnet, daB das
Auftragege- rate (50) durch sine elektrostatische Luftdruck-' SprGhkanone
gebildet sind.                          Revendications 4. Einrichtung nach
einem der AnsprOche 1 bis   50 3, dadurch gekennzeichnet, da3 die
Abflhrungs -       1. Appareil pour revetir par voie electrostatique mittel
(60) gegen die Kammer (12) elektrisch        de revetements liquids, y
compris d'un revete- isoliert und gegen den Boden elektrisch isoliert
ments A base de solvant organigue, un objet 



sind.                                               oblong (9)
6lectriquement mis A la terre et de 5. Einrichtung nach einem der
vorstehenden    ss   longueur Indefinie en d6placement le long d'un.
Anspruche, dadurch gekennzeichnet, dag die Auf-     parcours en ligne
droite, cot appareil comprenant tragegerite (50) nach auBerhalb der Kammer
(12) '  une chambre sensiblement fermee (12) qui pre- verlogt sind und daB
die Kammer sine Offnung        sente une porte d'entr6o (34) par laquelle
l'objet (150) aufweist, durch die sine DOse (152) der       oblong penetre
dans la chambre et une porte de Auftragegerate nach innen hindurchgesteckt
ist.    60   sortie (42) par laquelle l'objet oblong sort'de cette 6.
Einrichtung nach einem der vorstehenden        chambre, un systeme
d'alimentation en revete- AnsprOche, dadurch gekennzeichnet, daB die
ment (162), un moyen d'application du revete- Kammer (12)
Wiedergewinnungsmittel (12) fOr         ment electrostatique (5) servant A
atomiser et a Beschichtungsmaterial zum Sammeln von vorbei-       charger
Ia matiere de revitement alimentee et un gespruhtem  Beschichtungsmaterial
und Abfuh-   65   moyen de montage (52) pour diriger le moyen 8
I_11111111111111111111111111    15                   0 055  536
.16 d'application (50) sur une partie de l'objet oblong   partir de la
chambre vers une riutilisation. A l'interieur de la chambre, caracterisd
par des        7. Appareil suivant la revendication 6, caracte- moyens (92)
qui isolent electriquement la cham-       rise en co que la chambre (12)
comprend des bra per rapport au sol, par des moyens (91) qui       moyens
d6flecteurs (130, 132) pour empecher du isolent electriquement le moyen
d'application par    6    revAtement pulveris6 en exces, qui s'accumule
rapport 3 la chambre, on vue d'empbcher la            sur les surfaces
interieures de la chambre au- charge de cette chambre, par un moyen (142)
dessus de l'objet oblong (9), de s'egoutter sur d'amenee dans la chambre
d'un gaz porteur            l'objet oblong. inerte du point du vue
combustible, et par un           8. Appareil suivant la revendication 7,
caract6- moyen d'echappement (60) pour eliminer du gaz    to   ris6 en ce
que les mbyens deflecteurs compren- porteur charge de revetement hors de Ia
cham-         nent un panneau superieur. (130) qui est dispos6 bre, le
moyen d'amenee de gaz inerte (142) et le      au-dessus de I'objet oblong
passant A travers la moyen d'6chappement (60) maintenant une at-
chambre (12) et qui forms un angle vers le bas mosphere non combustible A
l'interieur de la          vers une paroi (131) de la chambre de fagon quo
chambre.                                        is   les gouttes de
revetement pulveris6s en exces et 2. Appareil suivant la revendication 1,
caracte-    en formation sur ce panneau s'dcoulent vers rise en ce que le
moyen d'application (50) est un     ladite paroi et vers le bas de cette
paroi, et des pistolet de pulverisation sans air, electrostatique.  ecrans
de protection contre l'6gouttement (132) 3. Appareil suivant l'une des
revendications I et   disposes au-dessus de l'objet oblong pour d6vier 2,
caracteris6 en ce quo le moyen d'application    20   de l'objet oblong la
matiere de revetement cou- (50) est un pistolet de pulvdrisation A air
corn-    lant vers le bas sur les parois (94, 96) de la prirmn,
electrostatique.                              chambre A travers laquelle
l'objet oblong passe. 4. Appareil suivant l'une quelconque des
9. Appareil suivant l'une quelconque des reven- revendications 1 A 3,
caracterise en ce que le        dications 1 A 8, caracterise en ce qu'il
comprend moyen d'echappement (60) est electriquement    26   en outre
plusieurs reservoirs (162a, 162c) conte- isol6 de la chambre (12) et est
electriquement        nant plusieurs matieres de revbtement et des isole
par rapport au sol.                             reservoirs (162b) contenant
des solvents pour ces 5. Appareil suivant l'une quelconque des
matieres de revbtement, un moyen (168) pour revendication sprdcddentes,
caract6ris6 en ce que     s6lectionner une matiere de revetement et ali- le
moyen d'application (50) est disposd a lextm-    30   menter en cette
matiere de revetement selection- rieur de la chambre (12) et en co quo la
chambre  -   nee le moyen d'application (50) et pour purger presente une
ouverture (150) A travers laquelle un    I'appareil par un solvent
selectionne approprie ajutage (152) du moyen d'application est intro-   -
pour cette matiere de revetement selectionnee duit.
apres qu'une autre matiere de revbtement a ete 6. Appareil suivant l'une
quelconque des    36   alimenteo au moyen d'application. revendications
precedentes, caracterisd en ce quo       10. Appareil suivant l'une
quelconque des re- la chambre (12) comprend un moyen de rdcupdra-
vendications precedentes, caracterisd en ce le tion de matiere de
revetement (120) pour recolter     moyen d'application (50) a la forms
d'une unite la matiere de revbtement pulverisee en exces et       de
revetement centrifuge electrostatique. pour diriger la matibre de
revAtement recoltde a    40 46 55 60 65 9    


