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This invention relates to air spray guns of the type 
wherein a stream of liquid is atomized by a stream of . 
compressed air, and has for an object to provide a spray 
gun of the above type having means, including control 
lable, rearwardly directed gas jets, to control the spray 
pattern and the spray particle velocity. 
Another object is to provide a spray gun of the above 

type in which the width of the spray fan can be varied 
according to requirements. 
Another object is to provide an electrostatic spray de 

vice of the above type having novel and improved charac 
teristics. 

Various other objects and advantages will be apparent 
as the nature of the invention is more fully disclosed. 

In accordance with the present invention the spray gun 
includes a barrel having coaxial discharge means for the 
liquid to be sprayed and for the atomizing air, which 
impinge as they are discharged from the nozzle to form a 
spray which first decreases in cross sectional area to a 
zone of minimum diameter and thereafter increases in 
diameter to form a cone of spray having a circular cross 
section. Means is provided to direct a pair of air jets 
inwardly and rearwardly against the spray cone at the 
zone of minimum diameter in a manner to retard the 
spray particles and to distort or flatten the spray pattern 
into elliptical form. This causes the spray to spread out 
into a fan in which the spray particles advance with low 
velocity so that they can be readily deflected electro 
statically to the various parts of the work piece to be 
coated. Means is also provided for reducing the velocity of 
the air jets when desired for decreasing the width of the 
spray fan and also for increasing the velocity of the spray 
particles as for coating recessed parts. 
The nature of the invention will be better understood 

from the following description, taken in connection with 
the accompanying drawings in which a specific embodi 
ment has been set forth for purposes of illustration. 

In the drawings: 
FIG. 1 is a longitudinal, vertical, cross section of the 

main portion of the spray gun; 
FIG. 1A is a similar section of a portion of the handle 

of the gun which when joined to FIG. 1 along the line 
a-a illustrates the complete gun; 
FIG. 2 is a detail illustrating one form of air horn; 
FIG. 3 is a vertical, transverse section taken on the line 

3-3 of FIG. 1; 
FIG. 4 is a similar transverse section taken on the line 

4-4 of FIG.1; 
FIG. 5 is a transverse section taken on the line 5-5 of 

FIG. 1 showing the upper portion of the handle; 
FIG. 6 is a side elevation of a portion of the gun of 

FIG. 1; 
FIG. 7 is a transverse section taken on the line 7-7 

of FIG. 6; - 
FIG. 8 is a transverse section taken on the line 8-8 

of FIG. 1 looking in the direction of the arrows; 
FIG. 9 is a transverse section taken on the line 9-9 

of FIG. 6; 
FIG. 10 is an axial section taken on the line 10-10 of 

FIG. 9; 
FIG. 11 is a detail of the cam and cam follower; 
FIG. 12 is a transverse section through the spray taken 

on the line 12-12 of FIG. 1; showing the elliptical spray 
pattern; 
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FIG. 13 is a similar section illustrating a spray pat 

tern showing a substantially circular section; 
FIG. 14 is a detail view, partly in section, on a re 

duced scale illustrating a further embodiment of air horn 
Support; and 

FIG. 15 is a section taken on the line 15-15 of 
FIG. 14. 

Referring to the drawings more in detail, the spray 
gun is shown as comprising a barrel 13 of plastic mate 
rial having a longitudinal bore 14 to constitute a passage 
for the paint or other material to be sprayed, a passage 
15 for conducting air to the nozzle, and a passage 16 for 
conducting air to the horns to be described. The front 
end of the barrel 13 has a central bore 19 registering 
with the longitudinal passage 14 of the barrel 13 into 
which a tube 20 is threaded. A hollow annular horn ring 
21 having an annular passage 22 therein is disposed 
against the end surface 23 of the barrel 13 (annular sup 
port member 7) and secured by a ring nut 24 carried by 
the barrel 13 (member). The annular passage 22 com 
municates with the air passage 16 in the barrel 13. A pair 
of hollow horns 25 in the form of J tubes are attached 
to the ring 21 in communication with the annular pas 
sage 22. The horns 25 taper in size toward their free 
ends which are bent inwardly to direct the air therefrom 
at an acute angle toward a predetermined zone 26 in the 
spray 27 to be described. The horns 25 and the ring 21 
may be made of metal and coated with an insulating 
material 28 or may be made of plastic. 
The forward end of the tube 20 is threaded to receive 

a clamping nut 31 which secures tapered nozzle mem 
ber 32. 
An inner tube 33 is provided with a flange 34 seated 

within the tube 29 and is aligned within the tube 20 by 
fins 35 to provide an air space 36 therebetween. The fins 
35 terminate in advance of the flange 34 to provide an 
annular air passage 37 between the tubes 20 and 33. 
The barrel 3 has an annular passage 38 communicating 

with the air passage 15 in the barrel 13. The tube 20 is 
formed with openings 40 to supply air from the annular 
passages.38 to the annular passage 37. The tube 33 is 
formed with the external rib 39 registering with the dis 
charge end of the tapered nozzle member 32 to provide 
a concentric annular air discharge orifice. 
The tube 33 terminates in a conical valve seat 41 

against which a valve head 42 seats. A valve stem 17 ex 
tends from the head 42 to sleeve 47. Nonconducting rods 
44 extend from sleeve 47 through a spring pressed stuffing 
gland 45 in the rear end of the barrel. 
A compression spring 46 extends between the flange 

34 and the sleeve 47 on the valve stem 117 to bias the 
valve to closed position. Suitable pins connect valve 117 
to sleeve 47 and the sleeve to rod 44. 

Handle members 59 are formed by sections 51 which 
are clamped around the rear portion of the barrel 13 and 
with handle portions 52 and are formed with flanges 53 
which are clamped around the rear portion of the barrel 
13 and with handle portions 52 and are formed with 
flanges 53 which are clamped by bolts 54. A paint tube 
55 extends through the handle 52 and is threaded into a 
bore 56 in the barrel 13 which communicates with the 
axial passage 14. An air tube 58 extends through the 
handle 52 and is threaded into a bore 59 in the barrel 13 
which communicates with the passage 15. 
A high voltage wire 60 is connected to a spring 61 which 

is secured in the tube 58 and supports a resistor 62 cen 
trally of the tube 58 to provide an annular passage for 
cooling air over the surface of the resistor. The resistor 
62 is connected by a wire 63 which extends through the 
bore 59 and an axial bore 65 to a washer 66 which is 
clamped between the tube 20 and a shoulder in the cen 
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tral bore 19, to provide an electrical connection to the 
nozzle and to the horns. The washer 66 also serves to seal 
the paint passage 14 from the air passage around the tube 
20. The axial bore 65 is filled with a hardened sealing 
compound. A grounded sheath 67 is disposed around the 
air tube 58 and is connected to the handle 52 by a 
screw 68. 
The passage 16 from which air is supplied to the horns 

is connected by a transverse passage 70 (see FIGS. 6, 9 
and 10) to a longitudinal passage 71 of larger diameter 
which in turn is connected by a transverse passage 72 to 
the passage 15. A piston valve 73 slides in the passage 71 
and is adapted to variably close the opening to the passage 
72. The valve 73 is actuated by a stem 74 which projects 
through a packing gland 75 beyond the rear end of the 
barrel 13. 
A trigger S0 is pivoted on a pivot 81 supported in ears 

82 on the handle pieces 52 in a position to be gripped by 
the operator. The trigger 80 carries a cross arm 83 to 
which a bridge member 84 is pivoted and is adapted to 
be moved forwardly as the trigger is operated. A rotatable 
cam 85 is journalled between ears 86 from the sections 
51 and has a depending arm 87 which is adjustably se 
cured to the bridge member 84 by a screw 88 having a 
ball 89 and socket connection with the arm 87 and adjust 
able by a screw driver slot in ball 89. A compression 
spring 90 is interposed between the bridge piece 84 and 
the arm 87. A cam follower arm 91 is pivoted at 92 on 
the above mentioned section 51 and bears against a cam 
surface on the cam 85. This surface includes a sharp rise 
93 (see FIG. 11) followed by a slowly receding surface 
94 which surfaces are successively engaged by the cam 
follower arm 9 as the trigger is actuated. An adjusting 
screw 96 is carried by the arm 91 in a position to engage 
and actuate the valve stem 44 for variably opening the 
paint supply valve. The arrangement is such that the paint 
valve is fully opened by a limited actuation of the trigger 
and is thereafter slowly closed as the trigger is further 
actuated. 
A setting spring 97 is interposed between the screw 

head 96 and the arm 91 for maintaining the adjustment 
of the Screw 96. 
A screw 98 in an arm 99 carried by the bridge piece 84 

is positioned to engage and actuate the valve stem 74 for 
controlling the air supply to the horns 25. The piston 
valve 73 is normally held in open position by a spring 100. 
The adjusting screw 98 is set to provide a clearance with 
the valve stem 74 so that the valve remains fully open 
when the trigger is actuated to an extent to fully open the 
paint valve 42 and to gradually close the air passage as 
the trigger is further retracted, so that the air to the horns 
through the passages is gradually reduced (71, 15, 72, 70, 
16 and 22). 
A tension spring 101 between an ear 02 on the bridge 

piece 84 and pivot pin 103 of the cam 85 biases the bridge 
member to its retracted position. A sliding pin 106 held 
outwardly by a spring 107 is slidably held in the bridge 
piece 84 and held in adjusted position by setting nuts 108. 
The pin 106 is set to engage a surface 109 on one of the 
clamp sections 51 to serve as a feeler to indicate the full 
open position of the paint valve. A screw 110 in the bridge 
piece 84 provides a stop to limit the movement of the 
trigger and the actuation of the valves. 

In FIG. 1 the horns are shown in the form of tubes 
secured to the ring 21. In FIG. 2 the horns are shown as 
integral with the ring 21 and are provided with separate 
end pieces 111 which may be removed for cleaning or for 
varying the orifice size. 

In the embodiment of FIGS. 14 and 15 air jets 125 are 
mounted on U-shaped tubes 126 which are supported on 
the horn ring 21 at diametrically opposite points. In this 
way each support is located out of the direct path of the 
air jet from the opposite nozzle so that build up of paint 
on these elements is avoided. 

For manually opening the paint valve as for cleaning the 
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4 
nozzle a bell crank lever 112 is pivoted to the sections 51 
by a pin 113 and is formed with a horizontal leg 114 
adapted to engage the cam follower arm 91 to force the 
same into fully open position, and with an upstanding 
arm 15 positioned for manual actuation. A stop 116 
limits the movement of the lever 112. 

In operation atomizing air is supplied from the tube 
58 through the passage bore 59 and passage 15, annular 
passage 38, and through openings 40 in the tube 20 to the 
annular orifice 37 between the cap 32 and the tube 33 
where it is discharged in a jet of cylindrical cross section. 
This air is supplied at all times while the spray gun is in 
operation. 

Paint or other liquid to be sprayed is supplied from the 
tube 55 through passages 56 and 14, to the nozzle formed 
by the valve head 42 and its seat 41. This valve is nor 
mally closed but is opened for spraying when the trigger 
80 is retracted to an extent to cause the sharp rise 93 of 
the cam 85 to engage and actuate the cam follower 91 
to advance the valve 42 to an open position, the extent of 
which is determined by the setting of the screws 89 and 
96. The liquid is thus discharged from the orifice around 
the valve 42 in the form of a cone which is immediately 
contracted by the air stream to form an atomized spray 
which first decreases in cross-section to a zone 26 of mini 
mum cross-section and thereafter diverges in an expand 
ing cone 27 of spray of substantially circular cross 
section. 
The spray particles in the jet above described are dis 

charged with a substantial velocity toward a work sur 
face These particles are further directed to a work sur 
face by an electrostatic charge which is supplied by the 
high voltage wire 60 through the resistor 62 and wire 63 
to the metallic tube 20 through which the liquid passes. 

In accordance with the present invention the velocity 
of the spray particles is substantially reduced and the 
cross-sectional shape of the spray pattern is modified by 
air jets 119 from the horns 25 which are directed to im 
pinge on the spray cone in the zone 26 of minimum cross 
section and at diametrically opposite points 120. 

This horn air stream passes from the tube 58 through 
passages 59 and 15 to the annular passage 22 in the horn 
ring 21, thence to the horns 25 from which it is discharged 
angularly inward toward the zone 26 and rearwardly of 
the direction of the stream of the spray particles. The air 
valve 73 is normally retracted from the passage 72 when 
the trigger is in full spray position so that maximum air 
pressure is supplied to the horns. 

This air stream, impinging on the spray cone at the zone 
26, distorts the cross section of the spray to an elongated 
ellipse having reentrant sides at the points of impinge 
ment of the air jets and causes the diverging spray cone 
to take the form of an elongated ellipse as shown in FIG. 
12. This ellipse may be closed to a predetermined extent 
to form a fan shaped spray pattern, the extent of the 
spread of the fan being determined by the air pressure 
and the velocity of the air discharge from the horns 25. 
The air from the horns 25 passes in a direction having 

a large axial component and opposed to the advance of 
the spray particles. This component of the horn air serves 
to reduce the velocity of the spray particles to an extent 
such that they are readily deflected by the electrostatic 
charge to the work surface. In this way maximum deposi 
tion efficiency is obtained. - 

During the operation of the spray gun it may be desira 
ble at times to increase the spray velocity, for example, 
in order to reach recessed parts. 

This is accomplished by retracting the trigger 80 from 
the full-on position against the increased resistance of the 
spring pressed plunger 106. As the trigger is thus retracted 
the screw 98 engages the valve stem 74 to progressively 
advance the piston valve 73 for restricting the opening of 
the air passage 72 and thereby reduce the air flow to the 
horns 25. As the horn air flow is decreased the retarding 
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effect of the horn air on the spray is decreased and the 
velocity of the spray particles is correspondingly increased. 
At the same time the distortion of the horn air on the 
spray pattern is reduced and the spray pattern is altered 
from the eliptical form shown in FIG. 12 to the circular 
form shown in FIG. 13. Hence the width of the spray fan 
is decreased as the velocity of the spray particles is in 
creased. 

In order to prevent excessive paint deposition in the 
narrowed spray pattern which results when the horn air 
is reduced, the rotation of the cam 85 causes the inclined 
surface 94 to engage the cam follower 91 and slightly 
close the spray valve so as to decrease the amount of 
liquid Supplied to the spray nozzle. In this way both the 
spray pattern width and the spray volume can automati 
cally be correlated. . 
The barrel 13, ring nut 24 and tubes 58 and 55 are 

made of plastic and the remaining parts may be made 
of metal and coated with an insulating material to pro 
tect the operator from the high voltage which is used for 
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charging the spray particles. The resistor 62 prevents 
excessive current flow in the event of a short circuit. 
The air flow over this resistor and over the connecting 
wires serves to provide cooling for these elements. 

It is important that the handle be conductive and be 
grounded. - - 

What is claimed is: 
1. A spray gun of the atomizing type, comprising: 
(a) spray nozzle means for discharging spray liquid 
and atomizing gas under pressure and at a substantial 
forward velocity along a predetermined spray axis to 
achieve effective atomization of said spray liquid, 

25 

30 

(b) a plurality of gas jet nozzles disposed forwardly 
of said spray nozzle means, 

(c) said jet nozzles being disposed in symmetrical op 
posed relation and being directed toward the spray 
axis and rearwardly relative to said spray, and 

(d) means to supply gas under pressure to said jet 
nozzles, to direct gas jets therefrom toward the spray 
axis and rearwardly in impinging relation to, and in 
a common Zone of, the atomized spray issued from 
said spray nozzle means, 

(e) said jet nozzles and jet gas supply being so related 
to the spray nozzle means that the forward velocity 
of said atomized spray is substantially reduced by 
the impingement of said gas jets, to achieve effective 
deposition of the spray liquid, 

(f) said jet gas supply and jet nozzles being so balanced 
and related as to significantly decelerate and shape 
said atomized spray while maintaining said spray 
substantially aligned with said spray axis. 

2. The spray gun of claim 1, further characterized by: 
(a) said spray nozzle means including means to dis 

charge gas from an annular outlet generally sur 
rounding an annular outlet for spray liquid, in a 
manner to form an atomized spray which first con 
verges and then diverges as it moves forward from 
said outlets, and 

(b) said jet nozzles being disposed to direct said gas 
jets into impingement with said spray in a region of 
relatively maximum convergence. 

3. The spray gun of claim 2, further characterized by: 
(a) means for imparting an electrostatic charge to the 

particles of atomized spray liquid. 
4. The spray gun of claim 1, further characterized by: 
(a) valve means being provided for effecting balanced 
variation in the velocity of said gas jets relative to the 

velocity of said atomized spray issued by said spray 
nozzle means, whereby to variably control the de 
celerating effect of said gas jets. 

5. The spray gun of claim 1, further characterized by: 
(a) a gas supply passage being provided for the flow 
of gas toward said jet nozzles and said spray nozzle 
means, and 

(b) means being provided for applying a high voltage 
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electric potential to said spray nozzle means, includ 
ing a resistor, . 

(c) said resistor being mounted within said passage, 
in a position whereby air passing therethrough flows 
over and around said resistor in direct heat transfer 
relation, 

(d) said passage having an enlarged portion to accom 
modate the presence of said resistor while permitting 
adequate flow of gas. 

6. The spray gun of claim 1, further characterized by: 
(a) said gun having a gun body portion mounting said 
spray nozzle means at its forward end, 

(b) support means projecting forward of said body 
portion and mounting a pair of said gas jet nozzles 
in an opposed relation, on opposite sides of said 
spray axis, 

(c) said support means having enlarged open areas in 
the regions directly aligned with the discharge axes 
of said gas jet nozzles. 

7. A spray gun of the gas atomizing type, comprising: 
(a) a barrel having concentric passages forming a noz 

zle adapted to discharge a liquid to be sprayed and 
an atomizing gas in the form of a cone of spray which 
advances forwardly along a predetermined spray axis 
and tapers inwardly to a zone of minimum cross sec 
tion and then outwardly in a diverging cone, 

(b) members carried by said barrel having passages 
terminating in jet nozzles positioned to direct jets of 
gas onto said cone of spray from opposite sides at 
said zone of minimum cross section in a rearwardly 
inclined direction relative to the spray and adapted 
to distort the spray pattern and to significantly retard 
the velocity of the spray particles, 

(c) said gun having passages for said liquid and for 
the gas to said jets, 

(d) a valve to control the supply of liquid to said noz 
zle, 

(e) a second valve to control the supply of gas to said 
jets, 

(f) the gas control valve being normally open and the 
liquid control valve being normally closed, and 

(g) interconnected control means operative upon 
movement in one direction to open said liquid con 
trol valve to full open position for spraying and, in 
response to further movement in said direction, to 
gradually close both of said valves for decreasing the 
gas velocity and the quantity of liquid. 

8. A spray gun as set forth in claim 7, including: 
(a) manual means disposed to open said liquid control 
valve for cleaning purposes. 

9. A spray gun as set forth in claim 7, in which: 
(a) said control means comprises a trigger connected 

to control said valves, and 
(b) feeler means is provided to be engaged prior to 

closing of said valves. 
10. The method of spraying a liquid which comprises 

projecting said liquid and atomizing air from a nozzle in 
the form of a cone of spray decreasing in size to a Zone 
of minimum cross section and then diverging in a cone, 
and distorting said cone by directing opposed symmetri 
cally disposed jets of air rearwardly and inwardly onto 
said cone at the zone of minimum cross section in a di 
rection to cause the spray to form a diverging fan shape 
and to retard the velocity of the spray particles. 

11. The method of spraying a liquid which comprises 
projecting said liquid and atomizing air from a nozzle in 
the form of a cone of spray decreasing in size to a Zone 
of minimum cross section and then diverging in a cone, 
and distorting the spray pattern by directing a pair of sym 
metrically disposed air jets onto said cone from opposite 
sides at said zone of minimum cross section in an inwardly 
and rearwardly inclined direction adapted to cause the 
cone of spray to fan out into an eliptical pattern and to 
markedly reduce the velocity of the spray particles. 

(References on following page) 
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