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[57] ABSTRACT

An electrostatic coating apparatus is described compris-
ing an applicator, means for supplying liquid to the
applicator at a controlled rate, means for establishing an
electrostatic ficld between the applicator and a target
substrate to be coated and control means providing en
output signal to the liquid supply means for setting the
rate at which liquid is supplied to the applicator, the
snid contral means also providing an output signal to
the fleld establishing means which, in operation, sets the
magnitude of the applied field, the said output signals

. being such that the applied field is varied in accordance

with any change in the rate of supply of liquid to the
gpplicator.

8 Claims, 3 Drawing Figures
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ELECTROSTATIC COATING APPARATUS AND
PEOCESS

The present invention felates to an electrostatic coat- 5
ing apparatus that inclucles an electrostatie applicator,
e.g. a coating blade or & 10tary atomiser, sad in partieu-
far the invention is concerned with an apparatus that
permits a wider fange of coating weights (or thicks
nesses) that was hitherto possible.

Electrosttle conting apparatuses ara well-known and
ara used for applying a liquid, e.g. oil or paint, onto &
conductive substrate by maintaining an electrostatic
field between the substrite and the applicator, When
liquid is supplied to the applicator, the flald breaks the 13

are drawn by the
ficld towards the substrate. In this way, an even coating
of the liquid is produced on the substrate. The electro.
static field is usually prociuced by maintaining the sub-
strate at zero potentinl, j¢. i is earthed, and charging 20
the spplicator to a fized potential that produces the
desired field; the potentia’ is set according to the nature
of the liquid to be applicd and in particular to the resls-
tvity of the liquid, The :ubstrate is usually conveyed
past the coating device, which is in a fixed location, by 28
an earthed conveyor.

The smount of liquid azplied to the substrate, which
is generally known as the ‘coating weight' and is mea-
sured In g/m?, can bo charged by varying the volume of
liquid supptied by a metering pump to the applicator, 30
The metering pump is driven by a motor whose speed is
regulated according to thu desired coating weight to be
applied and according to the speed that the conveyor
moves the substrate past “he coating appasatus. In this
way, the pump is automatically adjusted to provide the 35
correct amount of liquid for the rate of travel of the
substrate past the coating 8evice. The potential applied
t the applicator Is pre-set by a manuslly-cperated ex-
ternal potentiometer, I

Ag stated above, the costing weight can be altered by 40
varying the amount of liquid fed to the applicator but
this i3 only true within 4 limited range because the rate
at which liquid can be discharged from an applicator is
itself limited and, outside q certaln range, the discharge
rate cannot be altered by supplying more (or less) liquid 45
to the applicator: if the rate at which liquid is supplied
to the blade Is too high, it floods and operation is both
mesty and wasteful end furchermore the droplets pro-
duced are large, which Jesds o a nonuniform covérage
of the target substrute; if, on the other hand, the rate of 50

10

' Tiquid supply 0 the applicator is 100 low, operation

becomes intermittent, Iu the range betwoen these two
extremes, the operation is generally satisfactory. In the
caso of an electrostatic blade, the discharge rates ean
typically be varied betwern 0.5 and 6 ml of liquid per 55
¢om of blade Jength per minute (ml/cm blade length/-

min). .
We huve now discovered that the rango of discharge
rates (and therefore the range of coating weights) can
be greatly Increased if the field between the applicator 60
and the target substrate i set in accordance with the
rate of supply of Hquid to the applicator, Using the
present invention, we have schieved discharge rates
from a given blade of between 0.03 and 15 ml/em bisde
length/minute. Thus, the ratio of the highest possible 65
discharge rate to the lowest possible rate that could be
achieved hitherto was approximately 30:1 whereas the
same ratio using the present invention is 500:1; such a

ST RN T" AHU'E:'IE[I-"l

inerense is not only surprising but also it is highly ad-
vantageots to modem indusiry, since it allows greater
flexibility in the eoating weight that can be applied and
in particular it permits very Jow coating weights to be
applied. Hitherto, the connection between the fleld
applied and the amount of liquid supplicd was not ap-

The target substrate is not always moved past the
applicator at a steady rate and, for example when coat-
ing steel strip with oll In a steel mill, the strip starts at 8.
standstil] and is quickly accelersted to a desired steady
speed, However the leading part of the strp is not al-
wuys properly coated because its speed past the applica-
tor, and therefore the oil delivery rate, is lower than
that required to nchieve on acceptable spray pattern at
the single fixed potential. The process of the present
invention overcomes this problem because of the broad-
ening of the range of rates at which liquid can be dis-
charged satisfacterily from the applieator.

According to the present invention, there is provided
an electrostatia soating apparstus comprising an appli-
cator, taeans for supplying Jiquid to the applicator at a
controlled rate, means for establishing an ¢lectrostatic .
flald betwaeen the applicator and a substrate to be coated
and contro! means providing on output signaite the
liquid au&ply cieans for sctting the rate at which liquid
s supplied to the applicator, the said control means also
providing an output signal to the field cstablishing
means which, in operation, sets the magnitude of the
applied field, the said output signals being related to
each other so that the applied field is varied in accor-
dance with any change in the rate of supply of liquid to
the applicator.

The output signal to the liquid supply means is advan-
tageously the same signal as is fed 1o the field establish-
ing means,

The control means may comprise means for mepsur.
ing the relative speed between the substrate and the
appilcator, in which case the control means preferably
¢ets the output signals in sccordance with the speed
m by the measuring means so as to apply to the
target’ substrate a uniform coating welght irrespective
of the relativa speed between the substrate and the ap-
plicator.

As stated above, the field between the applicator and

. the targat substrate is usually produced by applying a

potential to the spplicator and meintaining the target at
earth potentinl and the following discussion will be
dirscted to such an arrangement sithough it should be
borné in mind that the invention is not limited to this
scrangement and the field may be established by apply-
ing potential to the substrate inatead of, or in addition
to, the applicator.

In many cases, it Is sufficient for the field establishing
means to provide to the applicator a fixed base potential
and, on top of the base potential, o flow-dependent
potential that is directly or indirectly proportional tJ
the output of the control means. Other arrangoments for
sctting the potential of the applicator can of course be
used. It is not necessary for the applicator potential to
be directly proportional to the rate st which liquid is
supplicd to the applicator and it Is possible for these two
parameters to he wdirestly proporional to each other;
any desired relationship between the applicator poten-
ﬁJ and the rate of supply of liquid to the spplicator can
be used, ¢.g the graph of applicator patential versus
liquid supply rate may be curved. This can be achieved
using analog shaping efrcuits er digital processing using
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[ profrmm:ble read only 'memer (PROL(‘I%, e.g sa  llquid supply rate to blade 10 derived {rom output 23 is
erasable progmn?uble read snly memery (EPR M).  added to the base potantial to provida the potential that
It 19 evident that tise liquid and potential supplied tothe  is applied to the applicator shown by solld line 40; the
Moe by digitsl or by anslog  slope of the line 40 {5 det by potentiomater 36.

applicator may be contro
sircults, ) s Although the control oircuits deseribed in connastion
An cleotrostatic soating .ipporstus in sccordance with F1G. 1 have been analog, It ls, of course possible

with the present invention will not be described with  for them to be digital, The relatl ship between th
refesence to the accompanyirg drewings In which: - liquld supply ﬂlttslnﬂ the n;';megnvolruc oh?\:‘m i:
gg- 1 :: a schematic draw ing of the apparatus, FIG, 2 noed not be linear and may be any shaps, &.§.
al o 2 s a groph showing the variatlon of the potens 10 gyrved, that s found to provide the optimum field fors
° t:- sppifcator with dhanging flquid dalivery  given aoating weight, fu.h 6 departure (rom & linear
rates, an relationship may achleved using anslog suitable

FIG. 3 is 4 graph showing the vasiation in the dis- 1o cireul d i
charge rate from a blade against the applied voltage. ﬁ.’ﬁ%ﬁ“&"ﬁ’g‘;}gﬁm 2orlt “?ny‘“ achieved
Referring to FIG, 1, the electrosutic cotting ¢ppii- 15 nstend of the illustrated blade 10, a rotary atomizer
) ltu.s l:ﬁ' a coating t»lnd\s1 12.1 " p\;imp 132 forth suprlglring may be used.
iquid from & reservoir 14 along line 13 to e blade. & The relationshi i id i
ip between the rate at whieh liquid is
motor 16 for driving the purip, o speed controller 18, gigcharged from 8 coating blade and the applied voltage
that govems t?lﬂ lpeﬂ? of motor 16 and thereforc the is shown {n FIG 3, The testy were conducted at 20° C
amount of fiquid supplied to the bladc, 4 device 19met- 20 \yiny o blade as described inour copending patent appli-
g e e i o target mhsteate 2 moved Pt culon Ser, Now 898,260 of I, P. Greatell fed /g 20,
sotentiometer 20 mwf’m ot y 1986 for “Electrostatio coating blade and method of
put 2. Atachometer 15 yjocyrotic spraying” and assigned to Sale 'Til
mensures th!e gpeed of the motr 16 and is connected via Technology ;II:-G th'e assignee Lercin ::d oil of 't;;z
l‘nﬁ“ﬁg‘;‘; i?’gt‘zno“-’;;g:fg:ﬁm 18, The cork 25 Naleo. XL 174, In FIG. 3, the discharge rats is given in
Is modified by { monitoring device 19 neoardpin o Bvem of blade length/ciinute along the x-axis and the
the sﬂezd of the substrate 21 to produce an ompm:B 23 pplied voltage n KV along the y-axis. The points af
that s fed to the speed controller 18 and that controls’ which flocas DG e shown s circles while the
the rate of supply of liquid to the blade 10. By using the 30 Eown ; e theds ge ml'“'m“ﬁ'“ are
device 19 10 modily autput 22, the amount of liqud  UATL orosses; these poinls ate Plonct e 4z
supplied 1o the coating blade 10 is sdjusted automatl:s %2 respectively wiule shows the optimum
cally if the speed of the substrute 21 it alterod and there- M bl . .
.;m irrespective of the rate 1t which it moves past the 33 :‘;;:m;h:om:'& “‘d! the spplied voltage
Electric power ié supplied v2 the blade aloog conduc- If one were to use & fixed voltage of, say, 11 KV, it
tor 25 by a high voltage power unit 24 consisting of 8 can ";:’“‘ u?:l: HC;I :‘ that “‘t:d'“’s" of discharge
Satroes s vlags doble s B POl | 73/ e g et herss by vryag e
an .
lizzr unit 26 of the mmmd“ 00 {,:mfowr type voltage in secordance with the discharge rate, 2 much ’ ’
::nhick?nin :limmi! gvemn.ds:y ‘hkeh‘l output of a .vdodi“dnse br?ﬂcd]:;'mﬂln,SG of dischatge rates can be schieved.
cking unit 28. The v t iti ; 9
circuit ‘whme output :oltnge g‘thcs,:;l;-:;, outp‘::: 1. _A.n electrostatic coating apparstus comprising n
voltage of o external potenticmeter 34 and a voltage 32 43 applicator, means for supplying liquid to the appficator
that i3 proportional to the cutput 28 of tha speed moni= 8 & controlled rats, means for establishing an elec-
e T L R
a say, He
between the outpat 23 and the curput 32 is set by pomg o the liquid supply means for setcing the rate at which
sp liquid is supplied to the applicator, the said control

tiometer 36.

The potentiometer 20 is wt lo provide the desied 09 also providing an output signal 10 the field estab.

coating welght on the tazget ubstrate and the voltage  lishing means which, in operation, sets the magnitude of

applied to the blade 50 is thep set sutomatically to pro- the applied field, the said output signals being related to

vide an optiraum sprsy patten. I it is desired tochange  ¢ach other 10 that the applisd field is varied automati-

the coating weight, the potentiometer 20 is adjusted to 55 cally in accordance with any change in the rate of sup-

alter output 22 and hence cutput 23, which ia tum ply of liquid to the spplicator.

changes the volume of liquid supplled to blade 10, Sis 2, An apparatus s claimed in claim 1, wherein the
lgnnsed output signa)a to the liquid :;lpply means and to the field

multoncously the cutput 32 13 ¢ whioh thereby
adjuats the potential of the blode 10 to the optimum establishing means arc a single output signal supplicd to
value for the new coating weight, 60 both the liquid supply means and the field establishing

t,
Generlly, the blade potential {s increased when the ~ means.

rate of supply of liquid to the blade inereases, which in 3. An spparatus as claimed in clim 1, wherein the
rom increases when the desiced coating weight is In- control means includes means for measuring the relative
creased and/or when the substrate 21 I8 moved faster  specd betwoen the substrate and the applicator.
past the blade 10, This is iliustrated graphically in FIG. €3 4 An spparatus o3 claimed in claim 3, wherein the
2. The base voltage (shown by the dashed line 38) sup-  control meanssets the output signals in sccordonce with

the speed measured by the messuring means $0 23 10

plied to tha blade 10 19 derivsd from the seiting of pe- | _
tentiometer 34 and the varintion in voltage with the  apply 1o the substrate a uniform coating weight irre-

. e - —mal T MR T ANMHMNMAETIT rM1I W st T NnHAL e —J2 IT—dUMHW
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’ 5
| va of the relative speed between the substrate and
applicator.

3. An apparatus as clamed in claim 1, wherein the
flald o g means provides to the applicator &
fixed base potential and, on top of the base poteatial, a
flow-depending potential that is directly er indirectly
proportional to the outpus of the control means.

s

6. An spparatus &8 clilmed in claim 1, whereln 8

graph of the spplicator potential versus liquid supply
rate is edeved or straight PP
7. A process of alactrostatically coating a substrate

with a liquid, which process comprises feeding liquid to

=N TAMKI

13

4
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6
an electrostatic applicator, establishing a field between
the substeate and the applicator, adjusting the rate at
which Jiquid s fed to the applicator and automatically
adjusting the fleld according to the change {n the rate at
which liquid is supplied to the applicator.

8, A process as claimed in claim 7, which includes
moving the substrate past the spplicator and seuting the
rate which the liquid is supplied to the applicator in
sccordance with the speed of the substrute past the
applicator,
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[47) ABSTRACT

An electrostatic blade i disclossd having a slot extend-
ing the length of the blnde and lending from a central
duct to an outlet. A surfoce made of nen-conductive
material extends in front of the outlet and terminates in
2 discharge edge which is spaced 0.05 4o 4 mm feom the
slot outlet, In use, liquid is passed from the duct along
the slot to the outlet where it collects as a bead. An
electrostatic fisld is applied betwesn the liquid at the
slot cutlet and the object to be coated which draws
liquid along the nagsconductive surface In 4 tapering
stream and further causing the liquid to be discharged
from the ecge. Beguse the stream af liquid rasching the
discharge edge (s very thin, very low liquld diseharge
rates cin be schieved while sl maintaining & uni
coating on the target object.

14 Clnimy, 2 Drawing Sheets
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ELECTROSTATIC COATING BLADE AND
METHOD OF APFLYING A THIN LAYER OF
LIQUID THEREWITI ONTO AN OBJECT

BACKGROUND OF THE INVENTION

The present (avention relites to on alectrostatld conts
ing blade for applyln‘ﬁ s thin ln{:r of & liquid, e.g. oll
ONtD & target objecn the preant ventien alo provides
a method of applying a ecating of » Hlgquld onto an eb-
jeet by elotrogtatie spraying.

Plectrostatie coating blarles are well known for ap-
plying layers of paint or oil. One type of blade currently
in wea is roade of metal and has & wedge shape that
tapers to 8 discharge edge. /\ condult extends langitudis
nally nlong the blade and 4 :ilot.connecty thls conduit to
the discharge edge for supalying Liguid from tha cens
duit to the discharge edge. When an electrostatic field

" of 50 to 140 kV i5 created batween the object to be
coated and tha blade antt when lquid, c.g. oil, 1 0

pumped along the conduil and through ths slet, the
ficld breaks up the liquid at the discharge adge into 2
sumber of conlcal strenms 'wHieh then in tum break up
into charged droplets that :re drawn by the flald onta

the objeet, which fy thus covered in & thin liquid film, 5

Using & blade of this type it is pousible to ochisve &
minimum liguld discharge rate from the tlade of ap-
proximately 0.5 mi/cm of tlade pet minuta for a given
oil but rates lower than this are not possible because,

mstend of steady conical streams, (ndividual streams 30

become intarmittent which causes 8 discontinugus film

on the object. e
Attempts have been mace to provide 8 uniform thin
conting layer by limiting the amount of liquid fed 1o the

discharge edge. One blade of thiy type is described in 35

U.S. Pat. Na, 2,695,002; the binde hos a cylindrical body
and n downwardly pointing lip extending along its
leagth terminating in & ditcharge edge. A conduit ex-
sends along the length of the blade in which a rotor

No, 0465 P 4/7

#,830,872

2
charge adge. The distance batwasn the condugtive strip

and the dissharge edge ls approximataly 10mm. A oo
dult extends along the length of the blade and eait holes

are provided at the top of the cylindrienl body 5o that
liquid dischorged from the axit holes flows over the
outside of the body and ento the top surfac: of the lip;
as the llquid seraam flows over the sylindriosl surfoae of
the body and down the lip, it becomes thinner. When it
peschas tha discharge edge, the liquld stresm i dln-
chargad at te dischorge edge by virtue of the eleciro-
static field establighed between the objecs to be coated
and tho sapased #dge of the sonductive strip in the
blade lip. However, the minimum discharge rate of this
tlade (while still produsiag & uniferm ceating on the
target object) 1s still of the order of 0.5 ml/cm of blade
lengih/minute; furthermore, since the flow of Hauid
batween the outlet holes and the discharge edge de-
pends on gravity, the biade can only be used as a \op
blade.

There is an incrensing demand for w blade thot can
apply a thinner Jayer of liquid onto 2 target object while
atill requizing that the coting layer s continuous. This
is particularly important In the nteel industry where
electrostatio costing blades are usad to apply & layer of
oll onto steel strip to prevent cortosion,

We have developed an electrostatic coating blade
which hes achieved zpplication mtes of oil as low as
0.03 ml/em of blade length/per minute while still pro-
duclng & uniform, continuoua coating.

We have dissovered that low discharge rates can be
sehieved by establishing an elactrostatic field between
the target object and the outlet(s) of one or more closed
channels (by “closed” we menn that the ¢hannal hag nn
inlct and an outlet but otherwise is not open to atmo-
sphere) and placing an insulating surface In [ront of the
channel outlats in such s way that a discharge edge
provided at the end of the insulating suriace is 0.5 to 4
mm from the channel cutlets, Jn this way, liquid is

by the clecurostatic field wlong the insulating

vided with a heli . A 4 drown
provided with ¢ helica] graave Is locatad. A1 the rotor surface in an aver tapering strean (o the discharge edge

turns, liquid in the groove i3 fed into an outlet stot and
from there the liquid flows onto the upper surface of the
Iiptofomnthinmmnhuﬂaw'byﬂuleﬁnndf
gravity to the diharge edge whera It is discharged.

The Blade i3 usunlly made of stecl but if the liquid is 43

conductive, the binde may be made of an insulating
material; however, the spezificatlon doct nat state how
conduetive a liquid' must be to allow the blade 10 be
made of insulating materish. The width of the lip from

inches (23 mm). The minimum discharge rate of this
blade necessary ta produce 1 uniform mlin% on the
target object 18 too high for the requirements o .

industry. Furthermore, since the blade relies on gravity

10 feed liqid from the slot te the discharge edge, the 5§

plade can only eperate a1 u top blade, j, It can caly
cont objeets located below It. . ]

A further attempt to liwit the araount of liquid reach.
ing the dischacge edge was o require liquid leaving 2
Tiquid :
chacge edge under the sotion of gravity. A blade of this
sort, which was produced commerelally, is degeribed in
U.S. PaL No. 3,486,483, the blade hasa cylindrial body

and n downwardly pointing lip that terminatcs in 8

discharge edge. The body is composed of an insulating €5

muterial, while the lip haa sandwich construction with
2 conductive strip being Jocated berween two insulator
Layers; the edge of the srlp 13 exposed hear the dis-

;
v

s Tk T

edge is approximately 0.9 %0

modem -

outlet to flow over o surface towards the dise 0

A -MdOdNMEIT M

and a very thin but uniform stream of liquid renches the

. discharge edge where i¢ is discharged evenly. |

Summery

Aceording to the present invention, there is provided
an eleatrostatie ceating blade for applying a coating of
a pop-conductive liquid onto an object, the blgde com-
prising one or more Nquid-conducting channels each
extending to ¢ channel outlet, meant present At :pe or
ench outlet for applying an elecrostatic potential o
liquid present at the outler(s), » surface composed of
non-conductiva material Jooated in front of the channel
outlet(s) and a discharge edge at the end of the surface,
wherein the distanee between the discharge edge and
tha ehannel nutlet(s) ia in the range of from 0.5 to 4 mm.

The prezent invention also provides a method of

operating the binde,
The liquid ls drawn [rom tha chennel outlet(s) and

along the surface, under the influenas of the applied
slectrostatic field as a film of gradually - decteasing
{hickness and thus & eongistent, thin film of liquid is
supplied to the dis:hnr%e adge lending to the formation
at the discharge edgeola larga number of small conical
sireams which are broken down by the electrostai
field inte vary small droplets that are drown by the field
16 the target object, The droplets produced by the biade
of the present [nvention ate very wnuch smoler than

iy
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those produced by known biades and consaquently oni-
form coatiags can be oblained even at very low dit-
charge rates. With this arrangenient, application rates of
the order of 0.03 ce/cm of bladn/minute are pousible. It
may happen that before the film of liquid Towing along
the susface renches the discharge edge, it breaks up into
severa] rivulets bul this does net afTeet the operation of
the biade because each rivulet [n tuen forms & eon
stream at the discharge. edge. Liquid ean collect at the
channel outlet(s) as & bead and Jiquid Is drawn from the
bend to the disaharge edge by the alectrostatle field
(and to s small cxwenc by swface tension), Thus there
can be & gap between the liquid outlel(s) and the atart of
tha non.conducting surfoce in w hich the liquid bead can 15
collect.
The distance batween the chiannel outlet(s) and the
_diseharge edge at the ¢nd of the nen-conducting surface
s eritical. If it is Jesa than 0.5 pum, then thera is insufli-
sient distance to draw out the ‘iquid into a fine streym
and o low diseharge rate canno. be achieved, When the
distance 13 grester than 4 mm and the blade ja pointing
downwards, the stream breaks up and an uneven codl-
ing is obtained or the liquid is clscharged straight {rom
the channe}(s); when the blade i1 pointing upwardly, the
stysam can wop completely, The oprimum distance
between the channel outlets rnd the discharge edge
de on the viséodity and resistivity of the oil, but it
is gegerally | to J mm, &.g. spproximately 2.5 mm,
It is importang that the channel(s) leading up fo the
liquid outlet are eloded gince in this way liquid can be

20

23

20
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SRIEF DESCRIFTION OF THE DRAWINGS

The Invention will be described in further detail,
solely by woy of exunple, with refarence (o the accom-

FIG. 1is a perspective view of a sectional part of 8
blode in sccordance with the present inveritlon;

FIG, 3 b a urnsverss seatonal view through 2 sece
obd blade in acv:ordance with the present invention;

FIG. J ia & transverse seetional view through a third
Blsde in accordance with the present invention; and

FIG, 4 is 2 transverss seotional view through s fourth
blade in accordance with the sresent invention. ‘

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

Referring initislly to FIG. 1, o blade is shown having
two side pleces 10 end 12, with 2 liguid conduit 14 being
provided between them. The condult runs along the
length of the blade and is provided with liquid under
pressure from a pump (not shown). A slot 16 it alse
provided between the side parts 10 ond 12; the tlot is
between 120 and 340, e.g- 150, micrometres wide and
recsives liquid from the conduit 14 and conducts it toa
fiquid outlet 18, where the liquid sollects as a bead 13
The width of slot 16 is determined by the width of a
shim 15 and can be chonged by changing the shim for
one of different thicknass, As can be seen, sde piece 10
extends beyond side plece 12 and thus provides & surs
face 20 leading from the liquid outlet 18 1o a discharge
edge 22 at the end of side plece 10, The side pleces are
held together by boits (not shown) preferably the ar-

~~ gupplied to the liquid ocutlet itonsistantly rather than i baine such that the twa side pleces can siid
relying o other factors, g, gravity, 10 supply the with respect to ach other When the bores are not fully
Tiquid, Also, since the channel(s) is/are closed, the blade v5 riohrened but, when fully tghtened, the bolts clamp the
can be sed for coating objecty sbove, below or 10 the * gida pieces and prevent any sliding movement. This
side of the blade, Although mere than one channel €81 arrongement allows the distance between discharge
be used for supplying liquid to the outlet, it is preferred  edge 23 and cutlet 14 t0 be adjusted.
that & single slot is used that cxtends along practically “Tha side pisce 10 is made of a non-conductive mate-
the eutire langth of the blade. 4 rinl, &g po_llymcmylrmhmlm or an EpORy resim
i (Perspes ot Tufnol, which are Trade Marks), geromics

“. ‘The biade of the present invention ls primarily de-
signed to apply oil and typlcally the liquid will have a
resistivity of 53 109 to 3 10/ ohm cm and preferobly
from 23 107 to 8 108 ahum e-
Tt is preferred that the blade comprise two side pleces 43
with the channel(s) being provided by a gep between
them; such an arrangement i3 awn per 1. However,
in the hlade according to the ir vention, & first side piece
can extend beyond the other side piece (the eecond side
piace) 30 that the discharge cdise and the surfaee laading
to the dischicge edge ave provided on the ficst side
piece. The first side piece can be made of non<onduc-
tive material; the second aide pece can be made of
sipailar materidl o it can be rande of metal to provide
the electrostatic charge to the liquld- The chorge may
alternatively be spplied by a conduative wire or atrip in
the vicinity of the outlet(s). Preferabiy the two side
pices are alidable with sespest to one another 50 83 to
adjust the distance between Uje dlseharge edge and the ¢
liquid outlet. '
It is possible 10 ndupt & known coating blade o form
a blade in sccordance with the present inventlon by
extending ona of the sides of the blade with o strip of
nou-conductive material 50 that the strip projects in €5
front of the Jiquld outlet of the original blade. Thus, the
extension provides the dlscharge edge of the modified
plade and the non-conductive “Fﬂ‘ﬂ‘;lﬁ?dﬁﬁ toit- .

55

. non-conductive

or any otber insulating material. The other side picce 12
may be made of metal, e.g; aluminlum, snd Is conneoted
to a high voltage cource in order to supply electrostatio
charge to the liquid at the outlet 18, Altarnatively, side
pisce 12 may be made of & non-conductive material in
which casa there should be a conductive wire or strip in
the stot 16 16 provids charge'to the liquid ot the eutlet
18, Such @ sirlp is shown in FIG. 3 by the refarence
anmernl 24 and is connected to & high voltge source:
the strip is embedded in side piece 10 which is made of
insulating material as s side piect 12, The strip 24 may
equally be embedded in side piece 12 of a strip 2¢ may

ba embedded in both of side picces 10 and 12. The strip
24 may be in the pesition shown o it may be located
further down the lot 16, The distance 26 between the
slot eutlet 16 and the dlscharge edge 23 I between 0.5
and & mm, &.g. approximately 2.5 mm.

Referring to FIG. 1, when one side piecé is condus-
tive and the other side piece is non-conductive, an elec-
trode 19 may be placed on Or NEAT the outer sidz of the
side pieco 10 to counteract the fleld
produced by the conductive side picce 12, If electrodo
19 were not provided, the liquid might migrate and wet
the outer surfioa of side piece 10, The tlectrode may be
In the form of n conductive layer or plate mitached to
the side plece 10 or it may be o plate spaced slightly

from the side plece 10,
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5
In operation, liquid ccilects at the cutlet 18 as 8 bead
of liquid 13 and is maintiined there cither by providing
o Mt surface 28 at the top of alde picee 12 (s2e F1G. 2)
or by providing a groove 28 in side piece 10 in which
the liquid ¢an sccumulata as shown in F1G. 3 Astrpof
conduetive materisl 24 may be provided within or
below the groove 28 to supply elscurostatic charge to
the liquid.
The blade shown in F.G. 4 1ias two side picee 30and
32 both mode of aluminium and a spacing shim 15 1o- 10
cated batwesn them, A liquid condult 14 extends slong
practically the whole length of the blade and a single
slot 16 is provided for conduating the liquid rom cons
duit 14 10 an outlet 18, The width of slot 16 is detar-
mined by the width of the shim 15, A strip of 1.5mm 15
thick Tufne! (Trade mark). which is an Insulating mate-
rial, is seciired to the owler surface of blade side piece 30
and cxtends §0 that & lsiding edge 22 of the strip lies in
front of the outlet 18, The distance 26 batween the slot
outlet 18 and the lesdisg (or discharge) edge 22 is apr 20
proximately 4.5 mm.
The blades shown In 5165 1 10 3 opérate os follows:
liquid Iy suppll=d under (light preasure to eonduit 14 pnd
it flows along slot 16 to outlet 18 where it collests as n
bead 13. An electrostatic field is etablished berween the 25
wlade and the object to e coated usually by holding the
object st aarth patential snd charging the blade up to
tha werking potential of 50 ta 120 kV, This potental i
supplied to side plece 12 whan it i# sendugtive or 10
strip 24 when sidepiece L2 is non-conductive. The liquid 20
is thersby also charged. As shown in FIG. 1, the elece
trostatic field draws the liquid 21 from the outlet 18 to
the discharge edge 22, ‘The liquid stream flowing along
edge 22 and it may srtually be formed into distinet
rivulets 23 a8 shown in FIG. 3 or it may reach the edge 3%
22 a3 1 alngle stream. In gither case, only a smail amount
of liquid renshes the cischarge adge, where it 1§ ato-
mised. The discherge it constant sven of low discharge
Tates. :
The operation of the: blade shown in FIG. 4 is very 40
similar to the oparstior. of the blades shown in F1IGS. 1
to 3, Electrostatic charge iv applied to the liquid at the
qutlet via the side pisee 30 and/or 32, the liquid collects
unbeldwntmemdetubutthubﬁddmnot
extend as fur oy dlscharge edge 22, Liquid from the bead 43
s accelerated under thy Influence of the applied electro-
static field aleng surfsce 42 of the stop 36 untll B
reaches the leading edjie 22 where itis discharged. Asit
Ia drown slong surface 42 by the clectrostatic field, the
liquid forms & film of decreasing thickness and in this 50
way, very smoll diy:sherge TRtes of liquid ezn be
pchieved as described abot
Although the blade has been described primarly in an
operaton in which vury amall amounts of liquid &re
discharged, the Baldes can also be operated 10 provida
much higher dlscharge mis. e
The bisde nccording te the present invention is pri-
martly desigriad to eont objects with oil to protect them
fram comosion but it may nlso be used to apply any
liquid that is customacly applied by slectrostatic costs &%

ing techniques

55

EXAMPLE ‘
FIG. 4

rosatia cuating blade 13 shown in
AT e 1o con :1 o" :jmtlwlth Nalco oil (type XL 174) 63
ems 1 35° C. The target
“.'Rhe* bimlde li: charged
i¢ $0 kY. The insulating stnp 18
o - el

" -H-&Erﬂl . }I_h 1
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made of 6F45 Tufmol {Tufnol Is s Trade Mark) which is
an epoxy resin containing a fin weave fabrie. The tat-
get abject is located 9 Inches (22 cms) from the blade. A
dlscharge rate of 0.03 mi/em of blade [ength/minute
was obaned while still produging a unldm, continy-
ous couting of the oil. The voltage wns then increased 1o
120 kV and the eate of liquid supply to the blade was
increasay, Using these preamerers, a discharge rate of
15 ml/em of blede length/minute was obtained,

‘A blade as illusteated in U.S. Fat. No, 2,693,002 was
used 10 coat s imilar sbjeot with XL 174-type Nalco
oil; the atnimum discharge rate that could be obtatined
way 0.5 ml/em of blady (eagth/minute but even at this
rate, the abject had unconted patches caused by the fact
that the bfede produced large droplety, In order 1o pro-
vide a coating of the same degree of uniformity 8 the
blade of the present {nvention operating at & discharge
eate o 0.03 mi/om of blade length/minute, the blade of
V.8, Par. No. 2,699,002 requircd a discharge rate of 1.2
mi/em of blade length/minute, ie. 40 times that re-
quiced by the present inventlon. The maximum dls-
gharge rate that ¢ould be obtalned [rom the blade of
U.8, Pat. No, 2,695,002 was 6 ml/em of blade length-
/minute; et highar rates, liquld is discharged from oreas
of the blade in addition to the discharge edge and this
\eads to an unsatisfactory uneven coating.

1t is clear from the above that the biade of the present
invention daf be wed aver a much wider ronge of dis
charge rates than the blade fllugizated in U.S, Par No.
2,695,002. -

1 claim:

1. An elestrostatia coating blade for applying e coat-
ing of a qululd onto an objezt, the blade comprising at
Jeast one Jiquid conducting channel extending to an

pstocinted chonnel cutlet, means present n and af each
ying an efectrogiatic potential o Tiquid

outlet for app!
present at the outlet(s), o surface composed of a non-
channe!

canductive material locstad In front of the
outlet(s) and a discharge edge forming an end of the
2. A blnde as glaimed in cloim 1, wherein the distansce
petween the chanac) outlct(s) and the discharge edge ia
in the range of from i to 3 mm.
' 4, A blade 48 claimed In elaim 1.

[ A
HENTS

')
e

wherein the distance

 patween the chonnel outlet(s) and the discharge edge Is

approximately 2.5 mm. .
4. A blade as climed 1a claim 4, which ineludes 2
condult extending along the length of the blade and
whereln the or each channel axtends berwean the con-
duit and snid ehanne) ontlet.

5. A blada 33 claimed in claim 1, wherain the blade is
composed of firt and second halves, the midlehunnel(s)
extending between the twa halves and the said first balf
being composad of an iasulating material and terminat-
ing in the sald discharge edge and also etending be-
yond the second half to provids sald non=conductive

surface between the channel putlet(s) and the discharge

edge. . .
6. A blade a8 claimed in claim 5, whereln the soid
second half ks composed of an ingulating material.
2 A blade oy claimed in ¢laim 5, wherein the »id

second hail is composed of & conductive material.
8. A blade ns elpimed in alaim 7, whetoin the first hall

Tas an cuter sooting of @ conductive maoterial.

9, A blade as etnimed in clalm 1, wherein the means
for applying &n slectrostatic potentlel to fiquid present
gt the outlet(s) s o metal strip located in the Of each
channel in the vieinity of the outlet thereal.

#_‘_
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10. A blade as claimed in claims 1,

ect using an el

the chusnel(s) extend snd a strp ©

extends in front of
conductive surface
formed on the said {nsulnting ¥rip.

1L A blade as glalmed in clalm 1,
ing surface is compased ofam
group conaisting of 8 polycarbona!
rial, a polyraethylmethacrylats and

12. A metlind of applying 8 coating
cctrostatic coating b

9:408M  GENCOAT 262 820 1668
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serial 3¢

ofa liquid ontoan
lade to whith the

4,830,872

tha object.

eh)
liquid is fed, the blade com fisiag ane or more channels th electrostatic: potential to

No. 0485 P 7/7

: 8
whereln the blsde  astetlishing an electrostatic field between the liquid st
s composed of two conductive: halves dbetween which  the channel outler(s) and the object to be eoated,
{ insulating materitl  thereby earsing & stream of
the channe) outles(s), the said none  drawm towards the discharge edge and further causing
and the said discharpe edge being 3 fiquid to be discharged from the discharge edge onto

reducing thickness to be

wherein the insulate 33, A method s slalmed in claim 12, wherein liquid

. ‘::'m:t“: collects 68 o band .t the lquid cutles(s).

":n cpﬂrl? resin 0 * 14, A clectronatle coating tlade for applying a cont-
; ing of & liquid onte an object, the biade eomprising ut

least one lquid condueting slot extending to 4 slot out-

Jet, means present in and at the ot outlet for applying

liquid present at tha sutlet,

de of
ench axtending to o channe] gutlet and asurfoce moge @ A orfane composcd of ) active mterial located

d terisl located in front of the choonel 15
omoonductive materiel locoted In front of the chaonel 18 0% (1 pyy yior onrlet and a diseharge cdg forming

gutler(s) mnd terminating
charge edge being located 0.
gutlet(s), wherein the method comprises supplying lide
vid to the channel outlet(s), spplying an eloctrostatic  of from 1.0 %0 4 mm.

potential 1o liquid jo and at .ow o

[ =2 I |

I DA
N R
. R, BN
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% 13 4 mm from the channel

phe channel outet(s) and 20

1

-

30
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the dls-
in a discharge edge, an end of the surface, wherein there is 8 distance be-

tween the slot putlet and the discharge cdge In the range
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[57) ABSTRACT

A rotary atomizar for costing workpieces with » finc
layer of liquid matcrial, and a method of operating the
taid atomizer.

A rotary atomizer (10) for eoating workpieces with 2
fine layer of liquid materisl fed at very ltw flow rates
includes a bellstype rotatable atomizing device (12) far
dispensing the fiquid from an edge (17) in an atomized
condition under the effect of centripetal forces. The
liguld fed into 2 tube (21) having an outlet (20 within
the bell (12) appars a5 discontinuaus drops (40) at the
outlet (20). Air is also fed into the bell (12) via 8 1b {25
baving an outlet (26) disposed adjacent the liquid outlat
(20) such that the air jet (41) breaks up the drops (40)
and forms a spray (42) directad at the internal wall of
the bell (12). The spray (42) conlesces into & continuous
film of liquid as it travels on the internal wall of the bell

(12) o the discharge edge (17).
9 Claims, 3 Drawing Figares
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ROTARY ATOMIZER FOR COATING
WORKPIECES WITH A FINE LAYER QF LIQUID
AATERIAL. AND A METHOD OF OPERATING
THE SA1)> ATOMIZER

The present invention oncerns a retary aomizer for
couting werkpleees wiih a fine layer of Hquld materlah
und a methed ef aperaling the weid atomizer. Altheugh
the invention in not so restricied, it will hercaflsr be
particularly deseribed with reference Lo a rotary atom-
izer for upe in eluminiun atrip finishing lines. .6 for
conttng slumintum strip Licfare it i made inla can for
coniaining beveragas, .

When eoating enn motetial with o protective Inyer of
waox or an ofl, such 3 e.g diostyl sebacate. it is very
impartant 10 keep the layer to very fing dimensians, i.e,
10 keep the Jayer very thin and moreover to make the
layer of uniform thickne:s. Bul with known atomizers
this in very diffienlt 10 achieve bacause thinness of the
Jayer impiles very Jow flow rates of 1he eoating liquid
and very fow flow rates in turn imply o rigk of unevens
ness af the coaring. At very low flow rates of the liquid
coming, the flow becomes intermittent and drips appear
al the outlet orifice. The exact numerica) value for the
formation of drips varies with the viscasity and surface
rension of the liquid. but o fMow rate of ? em?/min Is
typical.

When conutant fiow censes and drips appesr, the
spray paitern from known rolary atomizers pulses at
intervals eaincidant with (ha drips forming. This results
in enoven coating.

Of oourse. rotary atomizers have baen well-known
for a long time, Generally, they Include 3 motor-driven
or turbine.driven member, variously colled a bell, cup
or dite having a fosl-retating dispensing edge from
which the costing mater.al is dispensed in spray form
under the effect of the centripetal foress. It is known
also in Totgry atomizers to provide air jets or streams
around the dispensing edze ro control the shape of the
spray andder to assist in atomizatien.

Furthermore, it is known from GB-A.2 086 765 to
reduce any moldistributian of coatlng materiol under
the effeat of 2 partla) vac jum causad by the high-speed
rotation of a turbine-lype atomizer by supplying air inlo
the spray along the axig of rotation of the atomizer.
Howaver. this air enters the spray dewnstream of the
dispensing &dge. i.¢ outride the atomizer, and has no
influcnee whatsoever on the llquid within the cup or
ball. The outlet of the sir supply and the outlet within
the cup or bell of the paint tube in GB-A-2 086 765 are
spatlally well separated and have apsoluely no interac-
tisn,

None of the known alomizers addressss ftsalf to, @r is
eapable of solving the problem of uneven coating aris-
ing a1 very low liquid conting material fead rates.

The present invention secks 1o Overcome the problem
of uncven coating at low fged rates of the coating mate-
rigl by praviding a rolary atomizer, and @ method o
operating it. as st out below. It will be scen that, esseh-
tially, a small amount of air {(of other gas) is used 10
hreak the aurfoes tension of the ceating material @y it
emerges inside the bell “rom its. fead tube. The drips
from the faed tube are changed ints smuller draplets.
mixed with the air, and the mix of spray is then trans.
ferred 10 the Internal wall of the roiating atomlzer 10

(ravel 16 the adge under the eentrifugal foree osa cohers

BRI

l o0
* siata of a mushroom.shaped boss 13 secured 1o the end

b
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2 .
et or quasi-guberent flio, o by diwhurged from thy
wdge In 1 gonstont kpraY pettern. ]

Acgarding 1o one akpeet of the present invetiion,
there In provided a rolary alomizer for couting work-
pleces with 4 Nine and gven layer of liguie eouting maice
riul. comprising an atomizing duvice huving u discharge
adpa. maann for retating sald atomizing devige, o liguld
fesd tuba cannactibla to a source of coating liquid and
terminating in an outlet within sald stomizing device,
and maana for contralling (ha rate of flow of nid liguid
in the faed tube sush thal the flaw ia intarmintent, The
invention is ehoracteritad in that there ls provided 3 gas
or air'supply fubs having an sutlet disponad nd)acont
the outies of the liquid 1sbe within the atamizing davice
and eonnectiblz 1o & source of pressurized gas or niv, the
ralative positions of said outlets heing such that fn uxe u
regulated Stream of gas or alr is direcied al or adjacem
the liquid outlet so as 10 break up dtips of said liguld
appearing at the outlet into smaller droplets and deflect
them towsrds the internal wall of the rald aiomizing
device upstream of naid dispensing edge,

Preferably, the outlet of the liguid feed tube and the
amlet of the said supply tube are not coplanar, the latter
terminating somewhat upstream of the former. Al-
though the said supply tube could surround the said
faed tubs, in a preferred embodiment the two tubes are
diserete tubes extending into the atomizing device 2t
ciroumferentinlly spaced apart positions and with theis
respective longitudinal oxes melined ro zach other ot an
acute angle,

According to another aspest of the present inventian,
there is provided a method of coating workpleces with
a liquid at very low outputs by utilizing a retary atom-
{zer, comprising providing a liquid feed tube 1erminats
ing in an outler disposed within the rotary atemizing
device, &g bell, of said atomizer, supplying the feed
tube with snid liquid at a rate such thot flow of sald
liquid ia intarmittent and drops form at the outlet of the
fead tube, This method is characterized by directing u
stream of gas or air at said outler within said atomizing
device 1o break up the dreps into smaller dropletsand o
traniefar them =~ *ha internal wall of the said device. &.g.
pell, to ba discharged frem the disaharge sdge thercol
in a substantially uniform spray pattern,

Advantageously, the rate of fow of liquid may not
excead 7 cuble centimeters per minute, and the air or
gas pressure Is lass than 70% 10° P most typically 2-3
pounds per cquare inch (14-21 104 P).

The invention is llusirated, purely by way of exam-
ple, with reference 1o the pccompanying dlagrammatic
drawing, whersin:

FIG. 1 is » Jongitudinal sestisn of part of a rotary
atomizer aceording to the invention,

FIG. 2 is cross-section wken along the planc indi-
eated by the lines 2=2 in FIQ, 1, and

FIG. 3 is an anlarged schematic detail to illustrace the
operation of the rotary alomizer.

In tha drawing, a rotary siemizer 10 includes a heue-
ing 11, shown only partially, te the front end of whizh
is secured an atemizing device 12. The device 11 von-

of o shalt 14 projecating from the housing 11 and in us¢
rotaled at high speed, ¢.g. 30.000 rpm.. by 8 mator of
turbing. not shown. The boss 13 it unltary with a gener-
u“’h cupshaped member 15 hereafter refersed o as
‘be ls‘l

A row of circurnferential holes 16 is formed w the
Junction of the radially outer edge of the head of the

NMHL +5—AT—dHBE
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ROTARY ATOMIZER FOR COATING
WORKPIECES WITH A FINE LAYER OF LIQUID
MATERIAL. AND A METHOD OF OPERATING
THE SAI> ATOMIZER

The present invention ;OncerNs @ FOLArY atomizer for
coating werkpleges with n fine loyer of liquid maierial,
und 2 method of oporating the said s\omizer, Although
the invention in not so vestricicd, It will hereafier be
particularly deseribed with referance Lo a rotary atom-
{zer (or use in sluminiumi sieip finishing linak a.g. for
costing aluminium strlp before It in mode Into zank fer

conlalning beverages. .
Whan coating aan material with o protective layer of !

wax or an oll, such os .5 dloctyl sehacate, it is very
important ta keep the laysr to very fine dimensions, Le.
to keep the layer very thin and moreover to make the
laver of uniform thicknets. But with known alomizers
this is very diffieult 1o achieve bacause (hinness of the
loyer implles very Jow Mow rates of the coating liquid
and very law Mow rates in turn imply a rick of uneven.
ness af the coating. At very low flow rates of the liquid
coating, the flow became: intarmitrent and drips appear
ot the outlet orifies, The exaet numerical value for the
formation of drips varies with the viscosity snd surface
rension of the liquid. but a Mow rate of 7 emi/min is
lypival.

When constant flow cesses and dripe appenr, the
spray pattern from known rotary atomizers pulses al
intervals colncidem with tha drips forming. Thir results
in éngvén &oating.

Of course, rotsry atoniizers have baen well-known
for a long time, Generally, they include a motor-driven
ar 1urbine-driven member, variously colled a bell, cup
or dise having 2 fost-rétating dispensing edge from
which the costing mater.al is dispensed in spray form
under the effect of the centripetal forces. It is known
also in rotary atomizers to provide air jets or streams
around the dispensing ed 3¢ 10 controf the shape of the
spray andder o assist in atomizatlon.

Furthermore, il is known from GB-A.2 086 765 10
reduce any muoldistributian of eoating material under
the effact of 4 pamial vae jum caused by the high=speed
ratlotion of a turblne-type atomizer by squlying gif ipto
the spray along the axis of rowation of the atomizer.
Howevear. this gir enters the spray downatream of the
dispensing edge. i.e. outide the atomizer, and has no
influcnce whatsoaver on the liquid within the cup or
ball. The outlet of the air supply and the outlet within
the cup or bell of the paint tube in GB-A-2 086 765 are
spatislly well separated and have absolutely no interac-
tion.

None of the known alomizers addresses {tself to, oF is
capable of solving the problam of uneven coaling aris
ing at very low liquid ¢eating matoriol feed rates.

The present invention seeks (o overcome the problom
of uncyen ecating at low feed rates of the eoating mate=
rigl by providing a roaly alomizer
operating It, ax sct out below, It will be seen that, essen-
tintfy. o small amount of air (or ather gas) is used @
breok the surface tension of the coating material aa it
emerges inside the bell “rom its. faed tube, The drips

from the feed tube are changed intn amaller droplats. &5

mixed with the alr, and the mix or spray is then trans.
farred 10 the internal wxll of the rouning atomlzer 10
urave! 10 the edpe under the tentrifugal foree as a cohers
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According 1 ong akpedt of the presem invention.
there In provided a rowry atomiver for eovting work-

& plecen with u fine and even layer of lyuid goating maig-

rinl. vomprising on alomizing deviee huving u dincharge
adpa. means far rotating tald momizing deviee & llqu?d
fesd (uba connastidia 1o a source of coaling liquld and
tertninating in an outlet within said siomizing device,
and maans for controlling tha rate of Now of auid liguid
In tha fead whe such that the flow is Intarmitiant, 3I'?m
invention is charactariged in that there is provided a gas
or pir'supply lube having en outlet disposed ndjacent
1ha oitlet af'the liquid tuba within the atomizing device
and eonnectible 10k source of preseurized gas of oir. the
relative positions of said outlews being wuch that in use ¥
regulatad stream of gas or air is direcied at or adjacen
the liquid outlet so as 1o break up drips of said liguid
appearing 21 the outlet into smaller droplets and deflect
thern towards the interna) wall of the said atomizing
davice upstream of said dispensing edge.

Preferably. the outlet of the liquld feed tube and the
outlet of the said supply ube are not coplanar, the latter
terminating somewnar upstream of the former. Al-
though the faid supply wbe could surround the said
feed tube, in a praferred embodiment the two tubes are
discrete tubes exiending inte the aomizing davice 31
circumferentially spaced apart positions and with their
respective langitudinal axes in¢lined ta ¢ach other ot an
acute angle.

Acearding to another aspect of the present invention,
there Is provided a method of coating workpicces with
a Jquid a1 vary lew autpots by utilizing a rotary aiom-
{zar, comprising providing a liquid feed tube terminat-
ing in an outier disposed within the rotary atomlzing
devics, e.g. bell, of said atomizer, supplying the feed
tube with said liquid at a rate such that flow of sald
liquid is intermittent and drops form a1 the cutlet of the
feed tube. This method it characterized by directing 2
stream of gas or air at said cutiet within said atomizing
device to break up the drops into smaller droplets and to
trancfer them *» *h= Intermal wall of the said device. &.g.
pell, 1o be discharged from the dlscharge edge thereof
in u substantially uniform spray pattern,

Advantageously, the rate of
excead 7 cuble centimaters par minute, and the air or
gas pressure 15 lass than 70X 10° Pt most typically 2-1
pounds per square inch (14-21X 10} P).

Tha invention is fllustrated, purely by way of exam-
ple, with reference 10 the accompahying diagrammatic
drawing, wherein:

FIG. 1 is a longludinal section of part of 1 rotary
aromizer according 1o the invention,

F1G. 2 is cross-scction taken mlong the plane indi-
cated by the lines 2=2 in FIG. 1. and

FIG. 3 is on anlorged schemalic detail to illusirate the
operation of the rotary atomizer.

In the drawing, a rotary atemizer 10 includes o hout
ing 11, shown caly partially, 10 the front end of which
s secured an atomizing deviee 12, The device K2 con-
13 secured 10 the end

of o shaft 14 projesting from the heusing 11 and in use
rotated at kigh speed, e.g. 30.000 rp.m.. by 4 motor or
turbine, not shown, The boss 13 ix unltary with a gener-
ally cupsshaped member 15. hereafter referred 1o as
‘bell 15°,

A row of cireumferential holes
function of the radially outer edge

16 it formed m the
of the head of the
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bowa 18 ind a progection va the invernal wall of thebell  connestible [0 a source of coatng liguid and ferminding
13, The downstteam edge 17 of the bell 13 14 3 sharp  {n on audat withie «ald alomizing devige, and means for
~~ Jdichurge odge. The stem of the boss 13ond the lnternal  vonteolling the rale of fonw of aaid liquid in the fecd
wall of the bell 15 form an unnuaf chamber 18, Into this  lube such that the fow Ix Intermitient und produces
chamber 18 ealends (he quiter 20 of 3 feed tube 21 far 5 dreops 2t said outlet, charagterised In that there 14 pro-
the liquid coating material, connected at isotherend to  vided a gas ar alr aupply ubg having an ewler disposed
a soutce of the liguld and o sump. not shown, The  odjacant the outlet of the Il1uid fecd tube within the
directien of flow of 1he liguid nlong the feed twbe 21 (s ntomizing device and connectible 1o o source of prewsur-
indleared by on arrow L in FI(S, 2 and 3. jzed gas or air. the relative positlons of sald outlets heing
The npparatus described thu far in conventional. 10 sueh that in usc a regulaied siream of gas of air is Wi
Agearding té¢ o greferud enibodimant of the inven-  rected ot af adjacent the liquid ouilet 5o us to break up
tien, on oir (er other gos) nupply tubs 38 having an  drops of sald liquld appaaring ot the cutlel Inta smaller
outlet 26 projects into Ihe chamber 18 at a location droplewu and deflect them towards the internpal wall of
radinlly and efrcumferentinlly spaced from tube 21, This  the ssid atomizing device upstream of said discharge

tube 25 Is connected in use 10 atouras of supply deliver- 13 edge.

ing air at a relatively low preseure of 2=3 p.s.l. or about 3, A rolary atomizer sccording 16 elaim 1. eharacters

|¢-21 % 103 pascals. ized in that the outlat of the liquid fecd tube and the
outlet of the said air or gas supply tube are not coplanar,

The relative dispositions of thie tuhe outlets 20 and 26
may be seen most clearly in FICiS. 2 and 3, The longity-  the larter terminating somewhat upstream of the former

dinal axes 31, 35 of the tubes 21, 25, respectively inter- 20 10 promote forward projection of the resulting spray.
sact each other At an neute angle, The outlet 26 of the air 3, A rotary stomizer aecording o claim 1, characrar-
tube 21 terminates aniolly backivardly (upstream) of the  ized In that the 1wo tubes are diserete tubes extending
#~ outlet 20 of the liquid (eed tube 31. Ina typical applica-  into he atomizing device ot clrcumferentially apaced
tion, the inner diameter of each tabe 21, 25 fs 0,24 cm  aparl pasitions and with their respective longiudinal
and the axial spacing of the tude outlers 20, 26 15 0,16 25 sxes inclined 10 each other at an acute angle.
e, This configuration of the ty bes and tube outlets has 4, A rotary atomizer according to clnim [. characrer.
the following effect In usc, explained in conjunction  izéd in that the flow rate of the liquid is adjusted so a5
with FIG. & . not to exceed 7 em3/min.

When liquid is fed in the direction L alan the tube 21 5, A rotary atomizer aceording o elaim 1. wherein
at very low fecd rates of 7 em’/min., the Flow I¢ inter~ 30 the preseure of the &ir or gos is adjveted 50 38 Ot 1O
mittant. Drops of liquid appesr ot the outlet 20, Air  exceed 10 p.s.d. (=70X 10? Pascals),

— flawing In the plpe 25 along the direstion of arrow A 6, A rotary stomiger according to claim 2, character-
isgues from outlet 26 (illusirat:d schematically at 41)  ized in that the distance between the said autlets is suba
and incersects the pattern 40 of the liquid. More particu  stantally 0.16 em.
lrly the air Jet 41 shears the drips of liquid off the ootlet 35 7. A rotary atomizér aecording to ¢laim 1, charager-
20 of the tube 21 and forms o spray which is deflected  lzed (n that the innet dlometer of eoch tube is substan-
from the direction of the axis 31 of the tube 21 towards  Vially 0.4 em
the guter wall of the chamber 18 (FIG. 1). The spray 8. A fotary atomizer according ta claim 2. character-
then impinges on the outer wall of the ohamber 18 and  {zed in that the twe tubes are diserete tubes extending
coalesces into 4 thim, coherent or quasi-coherent film. 40 into the stomizing device at elreumferentially spaced
This film then travels under the elTzet of the eentripetal  opart positions and with their raspective longitudinal

forces thraugh the bores 16 to the discharge edge 17,  oxes ‘nclined to cach othar at an acure angle,
from where it is discharged as a uniform spray. In this 0, A method of connng workpleces with liquid at

»~ way, Ihe above-mentioned pulting and uneven coatlng  very low sutputs by atilizing o rotary atemizer, com-
dus 1o the low feed rate and drip farmation are reliably 45 prising providing a liquid fsad tube terminating in an
prevented. outlet dispesed within o rotary bell of said atomizer,

Although the Invention has 0 far been described in  supplying the feed tube with said lquid at a rate such
cerms af a rotary ntomizer not cmploying elactrostatle  that flow of said liquid s intertittent and drops form at

charging of tha conting materiil. It is readily adaptable  the outlet of the feod tube, characterized by directing a
50 siream of gos or air ot said outlet within the bell of said

to Include an electrostatic cherger. ] .
atomizing device 1o break wp the drops into smailer

I ¢laim:
1. A fotary stomizer for coaling workpieces witha  dropletsand to transfar them as o sproy (@ lhellnturnal
wall of the said bell, to be discherged from a discharge

fine and even loyer of liquid coating material, compris- . ]
ing an atomizing device having a discharge edge, means edge thereof in a suEm::tmlly .umrom spray patiern.
L ]

for rotating said atomizing device, a liquid feed tuba 55
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