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3,248,059
SPRAY GUN
Warren G. Flscher, Elmburst, and Arvid C. Walberg,
Harvyey, 1ll., assignors to H. G. Fischer & Co., Franklm
Park, 1L, a corporatlon of Minoeis
~ Filed Jan. 30, 1963, Ser. No. 254,899 -
5 Claims (Cl. 236—15)

This invention relates to 2 spray gun, and more par-
ticularly to a spray gun-of the airless type. Guns of this
type are old and have been used to some extent. Such
guns operate on the principle that liquid coating material
under high pressure of the order of a thousand ‘pounds
per square inch or more when suddenly released into
atmosphere will atomize into separate particles. Such
guns operate under severe handicaps.

Hydraulic pressure generating means, particularly for
pressures of the order of a thousand pounds or more, are
quite expensive both with regard to first cost and with
regard to maintenance. Then coating material must be
discharged under such high pressure through nozzles hav-
ing exfremely fine orifices. For example, an orifice of the
order of .010” or thereabouts is quite common. Wear on
the orifice increases the orifice diameter and results in a
very substantial increase in the amount of coating material
passed by the orifice.  This impairs the operation of
the gun,

For most industrial purposes, the quantity of coating
material must be carefully controlled and the thickness
of the finished coating material must be uniform. Air-
less guns of present design can not meet these require-
ments. - Feathering is not possible. As a rule, a coating
having a desired thickness is the minimum thickness ob-
tainable. The difficulty has been in completing the coat-
ing by additional passes without overlap.

Another handicap under which high pressure airless
guns operate is based upon the angle of incidence of the
coating material to the work. Due to the extremely high
pressure at which the coating material must be discharged
in order to be atomized substantially, the coating material
has a tendency to be reflected or bounced from the work

" unless the angle of incidence of coating material to the
work is substantially about 90°. = Any departure from this
angle resulis in a loss of coating material, with a con-
sequent reduction in efficiency of coating.

Airless guns of this character use discharge orifices of

- material having a high degree of hardness. As an exam-

ple, tungsten carbide is frequently used for a discharge
nozzle in guns of this type. Tungsten carbide, while be-

10

15

20

25

30

35

40

45

2

nozzle with a larger discharge orifice.  This imposes less
of a requirement upon the accuracy of the discharge nozzle
and the cost of manufacture thereof. In addition, it is
possible to control more closely the quantity of coating
material discharged through the nozzle at lower hydraulic
pressure.

The new gun not only provides for operation at lower
hydraulic pressure, but also makes it-possible to create a
much more intense electric field adjacent the discharge
region of the gun to add to the atomizing efﬁciency of the
gun. As a rule, the major work involved in atomizing
coating material is accomplished by mechanical means.
The intensity of the electric field simply superlmposes
some additional atomization and in particular, aids in
charging the atomized particles more completely so that
the effectiveness of the entire coating operation is greatly
enhanced. The new gun embodying the present invention
provides for the creation of an electric field which greatly
increases the efficiency of operation of the gun. This aids
in further reduction in the value of hydraulic pressure re-
quired for successful operation and also makes it possible
to increase the size of the discharge orifice or reduce the
amount of paint discharged through a discharge orifice to
a value of about the same order as is true of conventional
air discharge guns. As is well known, air discharge guns
can handle coating material so that a comparatively small
quantity of such material can be discharged and the thick-
ness of coating material sprayed on can therefore be easily
controlled and the gun can be quite efficiently managed.

A spray gun embodying the present invention provides
a construction which not only permits of the efficient
operation of the gun as an airless type of gun, but, in addi-
tion, also permits of the application of an electric field
thereto greatly to increase the operating efficiency of the
gun.

The new gun resembles conventional airless guns in that
a discharge nozzle or tip of refractory material such as
tungsten carbide is used. In accordance with the present
invention, a separate ionizing electrode having. excellent
electrical conductivity is provided, this electrode being lo-
cated close to the discharge region of the gun. The new
gun utilizes the principle disclosed in United States Patent
No. 3,056,557, issued on October 2, 1962. In this patent,
a gun is dxsclosed wherein substantially all of the metal
at high potential present in the gun is electrically insulated
or shielded from atmosphere by solid insulation except for
a sharp tip or edge at the region of discharge. By thus

_ minimizing highly charged metal exposed to atmosphere

ing very hard, is also quite brittle, and is difficult to fabri- -

cate, particularly with regard to control over the fineness
of the orifice.

In order to obtain a high degree of atomization, guns
of the prior art require the use of high pressures of the
order of a thousand pounds or more. While electrostatic
coating procedures are well known and are widely used,
the advantages incident to such procedures have not ac-
crued to airless types of guns. One reason may be due to
the fact that conventional high pressure airless gun con-
struction has been retained when electrifying spraying sys-
tems. Whatever change has been made has consisted of
the superficial addition of one or more electrodes. This

has consisted of the addition of large sharp spikes or spears-

radiating from a conventlonal gun and charged to high
potential.

This invention prov1des an airless spray gun which has
such great increase in the efficiency of operation as to
make it possible to effect remarkable economies in the
operation of the gun. Thus as one example, it is pos-
sible to reduce the amount of hydraulic pressure necessary
for operating the new gun as compared to a conventional
airless gun of the prior art. “Such a great reduction in
hydraulic pressure makes possible the use of discharge

50

at the discharge region, an extremely intense field is
created, this field extending from the sharp edge or point
to the work. Not only is the atomization efficiency in-

- creased, but, in addition, the overall characteristics of the

65

gun are improved.

Where a new gun embodying the present invention
is to be held by an operator, it is desirable to have me-
tallic parts of the handle portion of the gun at ground
potential. In such case, it is necessary to have a barrel

- for the gun of insulating material with the barrel length

60

longer than the spacing between the discharge end of
the gun and the work. This prevents coating material
discharged from the end of the gun from following the
electric field back toward the handle of the gun and back
toward the operator. This same requirement may also
be desirable with automatic guns if the mounting of the
automatlc gun is to be on a reciprocator -or other support
5 which is desired to be at ground potential.

As a result of the presence of a long insulating gun
barrel in the airless gun, the mechanical structure of
conventional airless guns has been greatly modified, par-
ticularly with regard to the location of the valve and
the normal bias thereof. Conventional airless guns have
used short operating rods because of the high pressures
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involved. The valve rod has been quite short and the
normal bias of the valve has been to close the valve
against the valve seat by means of a ‘compression spring.
In accordance with thé present invention, @ new struc-
ture provides a long valve rod and reverses the posi-
tion of the valve rod and spring so that the wvalve rod
is always in tension. Thus the valve rod can be much
thinner than would normally be the case.

The invention will now be described in conjunction
with drawings showing an exemplary embodiment. Re-
ferring, therefore, to the drawings:

FIGURE 1 shows a view partly in section and partly
in elevation of a gun embodying the present invention,
the handle portion thereof being cut short.

FIGURE 2 is a sectional view of the remaining handle
portion of the gun of FIGURE 1. . _

FIGURE 3 is a front view lookmg toward the nozzle
of the gun with the gun cap removed and a view omitting
the handle and other portions of the-gun,

FIGURE 4 is a partial section and partlal elevation
of the nozzle portion illustrated in FIGURE 3.

FIGURE 5 is an exploded view showing the various
parts partly in elevation and partly in section of the
valve rod and valve portions of the gun embodying the
invention.

FIGURE 6 is a top view of the gun illustrated in
FIGURE 1.

FIGURES 7, 8 and 9 are details illustrating the action
of the valve rod rotating means.

The gun preferably consists of a casting or moulding
of a suitable plastic. As examples, plastics such as
polypropylene, polyethylene and nylon are three of a
large number of plastics which may be used. - Such
plastics may be moulded quite easily, have excellent elec-
trical resistance characteristics and are sufficiently strong
mechanically for use in a gun of this character. The
gun comprises barrel 10 and handle portion 11. Handle
portion 11 is provided with straight ducts or channels
14. and 15 respectively. The free end of handle 11
carries metal fittings 17 and 18 which are threaded into
handle 11 and constitute duct terminals for ducts 14
and 15. Fittings 17 and 18 are externally threaded as
indicated and are useful respectively for adapting the
ducts to be used for a high potential electric cable and
for conducting coating material under high pressure.
in duct 14, high potential cable 19 is fitted.. This cable
includes stranded conductor 20 of copper or other wire
and high potential insulation of polyethylene or similar
material. The high potential cable outside of handle
11 is provided with outer sheath 21 of braided copper
or the like for grounding and this outer sheath is elec-
trically connected to metal fitting 17. Grounded sheath
21 does not extend inside of duct 14.

Metal fitting 18 is adapted to be connected to a flex-
ible high pressure hose, not shown, for providing a
supply of coating mateﬁal to the  gun. Inmasmuch as
guns of the character considered are operated at pressures
considerably higher than conventional air guns, the fit-
ting and coating material hose should be of the pres-
sure type capable of resisting pressures of the order of
about 1000 pounds per square inch.

Cable duct 14 in the handle terminates in the general
region where the handle merges into the gun body.
Conductor 20 of the cable is provided with terminal tip
23 of brass or other metal, this consisting of a conical
shell with a spike which may be pushed into -conductor
20. Intersecting duct 14 is a resistor duct 24 which
extends longitudinally of the gun at the lower portion
of gun barrel 10. Duct 24 extends forwardly of the gun
body and terminates in threaded portion 25 adapted to
receive threaded plug 26 of insulating material, prefer-
ably of the same material used in the gun body. Dis-
posed within resistor duct 24 is dropping resistor 27
having terminal 28 in electrical contact with terminai
tip 23 of the cable and the resistor having remaining
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terminal 29 in contact with metal coil spring 30 with-
in the duct. Metal coil sprmg 30 carries conical metal
terminal tip 31, this being, in the assembled position
of the gun, at a position within the duct near threaded

plug 26. Laterally of duct 24 is short transverse pas- .

sage 33 suitably threaded for access from the -exterior
of the gun body to the duct. Access passage 33 is nor-
mally closed by threaded plug 34 also of electrically in-
sulating material which may be of the same plastic
as the gun body.

Passage 33 extends within the interior of the gun body
from resistor duct 24 to a recess within the gun barrel
proper. Passage 33 contains a metal rod connector 35
of brass or other metal for electrically connecting ter-
‘minal tip 31 with the metal parts of the gun at the dis-
charge portion thereof.

Plugs 26 and 34 are provided so that the dropping re-
sistor and spring may be inserted in duct 24 and metal
connector 35 may be disposed within the interior connect-
ing passage previously referred to.

Now referring to duct 14 in handle 11 of the gun, this
duct extends into the rear end of the barrel of the gun
body and intersects cylindrical bore 49 of the gun. At the
rear, or what might be termed the breech end of bore 40,
metal fitting 41 is provided, this fitting being threaded
inito the body material of the gun. Fitting 41 is somewhat
larger in diameter than bore 49 and is cup-shaped and has
a portion of the interior threaded to receive packing nut
42. Between packing nut 42 and the bottom of the cham-
ber defined by fitting 41 is a region filled with soft pack-
ing material 43 such as felt, or the like, Packing nut 42
and the bottom of fitting 41 are provided with coaxial
apertures therethrough to accommodate operating rod 45
of metal. This arrangement provides a packing gland
for rod 45. This operating rod is used for operating the
valve member in the forward part of the gun and is adapted

. to be moved longitudinally of the gun by suitable. trigger
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means, .

Various means for operating rod 45 may be provided.
The means illustrated here function to move rod 45 longi-
tudinally and at the same time turn the rod about its axis.
Thus yoke 46 is pivotally secured by bolts 46A on opposite
sides of the gun body. ‘Yoke 46 includes as a part thereof
trigger handle 46B. Yoke 46 has operating portion 47
which is at all times above (as seen in FIGURE 1) rod
45, Portion 47 of the yoke carries pin 48 parallel to and
laterally offset from rod 45. The yoke is biased to a valve .
closing position by coil spring 51 extending between yoke
portion 47 and bolt 52 threaded into a portion of the gun
body. In order to ground all metallic parts which may
be handled by an cperator, metal strap 53 is rigidly se-
cured to the end of handle portion 11 by fittings 17 and
18, this strap 53 also extending up and being secured to
the gun body by belt 52.

Backward travel of valve operating rod 45 is secured
by yoke portion 47 moving pin 48 (see FIGURE 6), this
pressing against disk 56 locked on threaded rod 57 by nut
58. Threaded rod 57 is coupled to operating rod 45 by
cooperating threaded portions. The backward travel of
operating rod 45 is limited by metal fitting 60 threaded
into the gun body material, this last named fitting being
coaxial with threaded rod 57 and having a recess within
the fitting for permitting the rod to move longitudinaily
therein. As is explained later, valve operating tod 45 is
normally spring biased toward the discharge end of the
gun. This bias results in disk 56 being urged against off-
set pin 48. When trigger handle 46B is pressed toward
gun handle 11, pin 48 not only moves against disk 56 to
open the valve, but the upward component of the move-
ment of pin 48 (as illustrated in FIGURE 8) creates a
turning force for moving disk 56 clockwise as seen in
FIGURE 8, this resulting in turning the valve operating

" rod. When the trigger is released, reverse turning of rod

75

45 results.
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In the normal condition of the gun, valve operating
rod 45 is biased to a forward position so that normally
the valve for the gun is closed. Pressing trigger 46B will
result in longitudindl movement of rod 45 rearwardly of
the gun, this opening the valve to permit coating material
under high pressure to be discharged.

Valve operating rod 45 has portion 62 threaded into
one end of valve operating rod portion 63 of electrically
insulating material. This material may be of any material
which can stand tension. For example, the rod may be of
Bakelite, fiber, or any other material.  Rod 63 is subject
to tension—the amount need not be very great—so that
this rod need not be very heavy or large in cross section.
Rod 63 fits loosely within bore 46 of the gun barrel, leav-
ing enough space around the rod within bore 40 to permit
the flow of coating material under pressure when the gun
is discharging.

. The forward end of operating rod portion 63 enters into
heavy metal insert 64 which cooperates with other metal
members, to be described, to form a housing for the con-
trol valve. Metal insert 64 is generally cylindrical in shape
and has passage 65 through the end wall thereof for ac-
commodating operating rod portion 63. Inasmuch as coat-

ing material must pass around the outside of rod portion -

63 into.the interior of metal insert 64, it is desirable to pro-
vide sufficient clearance between the operating rod and
passage 65 for accommodating-the flow of coating ma-
terial. Metal insert 64 has a substantial portion thereof,
beginning from the rear end, externally threaded at 66 so
that this insert may be turmed intor a correspondingly
threaded recess within the gun barrel.

In view of the high pressures involved, it is understood
that the wall thickness of the gun barrel between the ex-
terior thereof and bore 40 will be sufficiently large to
withstand the pressure and it is also understood that the
length of threaded portion 66 of metal fitting insert 64
is sufficiently long so that a pressure-tight seal will be
provided. It will be noted that electrical connecting
member 35 of metal is adapted to engage externally
threaded portion 66 for applying a high potential to the
various metal parts of the gun at the discharge end.
Metal insert 64 has cylindrical chamber 68 into which
the forward end of operating rod portion 63 projects.
Disposed within cylindrical chamber 68 is helical coil
spring 69 which has its coils around operating rod por-
tion 63. The forward end of operating rod portion 63
is tecessed and threaded, as illustrated in FIGURE 5, to
accommodate externally threaded shank 71 of metal form-

ing part of metal ball valve retainer 72. Metal collar 73 -

_ is disposed around threaded shank 71 and collar 73 is
large enough so that the forward end coil of spring 69
can rest against collar 73. - Coil spring 69 biases valve
retainer 72 to a valve closing position. - When trigger han-
dle 46B is removed to open the valve, the pressure. of pin
48 against disk 56 results in the valve operating rod being
tensioned to pull retainer 72 toward the rear of the gun
against the compression of spring 69.

Collar 73 is disposed forwardly of cylindrical chamber

68 and is surrounded by the threads of internally threaded -

portion: 75 of the forward portion of metal insert 64.
This internally threaded portion 75 has a somewhat larger
diameter than chamber 68 so that in the open or closed
valve position, collar 73 will have some clearance around
the outside by way of threads 75 to permit flow of coat-
ing material under pressure. Ball valve retainer 72 may

have any desired shape and is here shown as having a

generally square cross section with rounded edges. Ball
valve retainer 72 has its forward end tapering at 76 and
set in this tapered end is ball valve 77, of hard material.
This ball may be of ‘tungsten carbide or other refractory
tough material and is cemented into the end of the re-
tainer to be firmly attached thereto. Ball valve member
77 cooperates with the end of cylindrical valve seat 79
of hard material such as tungsten carbide. The end of
the valve seat is tapered and is adapted to cooperate with

. ground to smooth finishes.
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ball 77 to form a tight closure. Both valve parts are
Valve seat 79 is secured to
cylindrical chamber 80 of metal valve retainer 81. Valve
retainer 81 has externally threaded portion 82 which is
outside of chamber 80. Externally threaded portion 82
cooperates with internally threaded portion 75 of metal
insert 64. The forward end of insert 64 has a conically
tapered seat which can cooperate with a correspondingly
shaped seat on retainer 81 to form a high pressure seal.

Ball valve retainer 72 operates within chamber 80 of
the valve seat retainer. In view of the generally square
shape of ball valve retainer 72, there will be regions where
coating material can flow past ball valve retainer 72 to-
ward the valve seat when the valve is opened. By hav-
ing a square shape with the corners of ball valve retainer
72 rounded, and making the large diameter of the resistor
just a bit smaller than the inside diameter of chamber 80,
a smooth valve action can be obtained with ball valve
retainer 72 supported against transverse movement but
freely movable longitudinally of the valve. Valve seat
retainer 81 when threaded snugly against the forward end
of metal insert 64 will form a smooth joint.

Metal valve seat retainer 81 has its forward end pro-
vided with cylindrical chamber 824, this portion of the
retainer having external threading 83. Resting within cy-
lindrical chamber 824 is discharge nozzle assembly, gen-
erally indicated by 85 and shown in detail in FIGURE 4.
This assembly provides a fine discharge bore coaxial with

- the bore through valve seat 79 and functions to discharge
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coating material under high pressure to atmosphere. The
discharge nozzle assembly includes disk 86 of metal or
plastic. Disk 86 is apertured at 87 at the center to form
part of the bore. Disk 86 is disposed against cylindrical
member 88 having reduced cylindrical portion 89. Dis-
posed against reduced ‘cylindrical portion 89 is nozzle
block 90 of refractory material such as tungsten carbide,
this baving fine discharge opening 91 therethrough. Re-
fractory nozzle block 90 can have any desired construc-
tion and is here shown as having a general cup shape.
The discharge nozzle is through the bottom of this cup.
Cup-shaped retainer 93 of plastic is disposed -around the
outer surface of refractory nozzle block 90 and has open-
ing 94 therethrough to provide clearance for the nozzle
tip part of block 90. The assembly of three parts 86, 88
and 93 is kept intact by metal pin 95 which is laterally
offset from the axis of the nozzle assembly and is gener-
ally parallel to the axis thereof, Pin 95 has a -sharp
pointed end projecting beyond the nozzle discharge open-
ing. Pin 95 has flat head 96 which normally is pressed.
against the adjoining metal of valve seat retainer 81. The
plastic discharge nozzle assembly is maintained in posi-
tion by metal retaining nut 97 and suitably shaped intern-
ally to fit the shoulder portion of part 93 of the assembly.

Metal washer 934 is provided as a seat for retaining
nut 97. The plastic discharge nozzle assembly can be
replaced with a conventional all-metal nozzle assembly
as an emergency repair measure when necessary to keep
the spray gun in production. This provides impaired but
continuing operation in an emergency.

Cup-shaped cap 98 of electrically insulating material
is provided to cover all exposed metal parts which are
at high potential but is open to expose pin 95 and nozzle
tip 90. Cap 98 may be of the same insulating material
as body 10 of the gun or may be of different material,
depending upon mechanical considerations, In any event,
cap 98 has high electrical resistance and should be thick
enough to provide both mechanical and electrical protec-
tion necessary. Cap 98 has internally threaded portion
99 which cooperates with a correspondmgly threaded por-
tion on gun body 10. O-ring 100 is disposed between
opposing shoulders of the cap and gun body to provide
a seal,

In the use of the gun, it is desirable to have the value
of resistor 27 suitable for the potential to which the gun
electrode is charged. Thus resistor 27 preferably has a
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value of 25 megohms per 10,000 volts of applied voltage.
As a rule, the minimum potential is of the order of 40,-
000 or 50,000 volts and the potential can go up as high
as 100,000 volts. .

The amount of lateral offset of high potential needle
95 from the axis of discharge mozzle is small and will
generally be of the order of about 346 of an inch. The
needle itself can be about %4g or %g of an inch. In gen-
eral, the needle is long enough to project into the cloud
of atomized material after it emerges from the nozzle.
With the needle well within the cloud of atomized par-
ticles, excellent charging effects are obtained..

Atomization mechanically is promoted by the provision
of the discharge nozzle and separate control vaive ar-
ranged in tandem.. The valve causes some initial atomi-
zation of the discharged material prior to the time that
this material reaches the discharge nozzle. Thus, by the
time the initially atomized material reaches the second
discharge nozzle, the reduction in pressure at the dis-
charge nozzle greatly adds to the atomization, This type
of two-stage atomization is particularly effective for high
pressure airless work. -’

The shielding of all highly charged metallic parts from
atmosphere except for needle 95 promotes atomization
and also makes the gun operation safe to handle for sub-
stantially the same reasons present in the copending appli-
cation of A. C. Walberg, Serial No. 211,006, filed July
19, 1962. .

What is claimed is:

1. In an electrostatic spray gun having discharge and
rear ends, a barrel of electrically insulating material, said
barrel having a bore therethrough, means for supplying
coating material to said bore, valve operating rod means
extending in said bore from the rear end thereof toward
the discharge end thereof with clearance around said rod
means within said bore for accommodating flow of coat-
ing material toward the bore discharge end, a valve struc-
ture including - a valve seat within said barrel adjacent the
discharge end thereof, said valve structure also including
a valve member attached to the forward end of said valve
operating rod means for cooperation with said valve seat,
a helical spring disposed around said valve operating rod
means and having its forward end cooperating with said
valve member, means engaging the rear end of said spring
for maintaining the same compressed and urging said
valve member toward the gun discharge end to a valve
closing position, means adjacent the rear end of said barrel
for pulling the rear end of said valve operating rod means
to open said valve against the compression of said helical
spring, a nozzle assembly at the discharge end of the
barrel for receiving coating material passing through said
valve when the latter is open, said nozzle assembly in-
cluding a nozzle and electrically conductive material hav-
ing a sharp tip portion exposed to atmosphere and lo-
cated in the discharge region of the gun for electrical
charging of coating material discharged by said gun, said
sharp tip portion extending forwardly beyond the nozzle,
means insulated from atmosphere for charging all the
electrically conductive material in said gun adjacent the
discharge end of the barrel to a high potential with re-
spect to work to be coated and solid insulation covering
everything at the gun discharge end except said sharp
tip portion and gun nozzle, said valve rod means being
usable for any desired length of gun barrel and permitting
substantial valve closing force to be used and the insula-
tion of highly charged electrically conductive material
permitting said sharp tip to create an intense electric field
for highly efficient gun operation.

2. An electrostatic gun for spraying liquid coating ma-
terial, said gun comprising a body provided with a pas-
sage for connection to a source of liquid coating material,
said passage having an outlet, a valve structure and nozzle
assembly secured to said body at said outlet, said valve
strugture including a valve seat and a valve member at
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a forward end of valve operating rod means, a helical

spring disposed around said valve rod means and having

a forward end cooperating with said valve member,

means engaging the other spring end for compressing the

spring to urge said valve member to a closed valve posi-

tion, means remote from the nozzle end of the gun for

pulling on said valve rod operating means to open said

valve against the compression of said spring, said nozzle :
assembly including a nozzle with a tip through which

coating material passes into atmosphere, means for me-

chanically atomizing said coating material on nozzle dis-

charge, said gun having some parts thereof adjacent the -
nozzle assembly of electrically . conductive material :
through which coating material passes on its way to the:

nozzle, means connected to such electrically conductive. :
material parts for charging the same to a high potential

thereon with respect to work to be coated, electrical in- .
sulation for withstanding such high potential clearing the -
nozzle tip but covering all electrically conductive ma-

terial in said gun charged to such high potential and a

pin-shaped charging electrode connected to such high

potential charged electrically conductive material, said

charging. electrode terminating in -one sharp point ex-

posed to atmosphere forwardly of the nozzle tip.

3. The construction according to ¢laim 2 wherein said
nozzlé assembly includes a refractory nozzle proper, a
plastic housing for said mozzle proper, said plastic hous-
ing consisting of at least two separate pieces, said electri-
cal insulation having an opening for accommodating the
end portion of said plastic housing, said electrically con-
ductive material having the sharp tip being a pin passing .
through the plastic housing parts and being laterally off-
set from the discharge nozzle by a distance of the order of
about 14" and extending into atmosphere for a short dis--
tance of the same general order as the lateral offset.

4. An electrostatic gun for spraying liquid coating ma-
terial and gun comprising a body provided with a pas-
sage for connection to a source of liquid coating material,
said passage having an outlet, a nozzle assembly secured
to said body at said outlet, said nozzle assembly includ-
ing a nozzle with a tip through which coating material
passes into atmosphere, means for mechanically atomiz-
ing said coating material on nozzle discharge, said gun:
having some parts thereof adjacent the nozzle assembly
of elecrically conductive material through - which :coat-
ing material passes on its way to the nozzle, means con-
nected to such electrically conductive parts for charging
such parts to a high potential with respect to work to be
coated, electrical insulation for withstanding such high
potential clearing the nozzle tip but covering all such
charged electrically conductive parts in said gun and a
charging electrode connected to such charged electrically
conductive parts extending through such-insulation and
providing a single pin laterally offset from the nozzle tip
by a distance of the order of about 34¢” and terminating
in one sharp point exposed to atmosphere located beyond-
the nozzle tip. ;

5. An atomizing spray gun for electrostatic coating
having discharge and rear ends, said spray gun including
a barrel of electrically insulating material, electrically
insulating material covering the discharge end of the bar-
rel but apertured to permit gun discharge into atmosphere, .
said barrel having a bore therethrough for coating ma-
terial to travel toward the discharge end of the gun, valve .
means for controlling the flow of coating material through
said gun for discharge therefrom, coating material dis-
charge nozzle means including a nozzle at the discharge
end of the gun through which coating material passes:
and is discharged into atmosphere, only .one charging
metal electrode separate from said nozzle carried by said
gun and extending from within the gun insulation to at-
mosphere, the portion of said electrode exposed to at-
mosphere being a short pin having a sharp tip, said ex-.
posed electrode portion being laterally offset from the
nozzle by a distance of the order of about 34¢”” and ex-.
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tending forwardly of the gun generally parallel to the
bore axis, the sharp tip being beyond the nozzle.
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