
Sept. 17, 1968 O‘ GEBHARDT ET AL 7 3,401,883 

SPRAY PISTOL 

Fi‘led Aug. 23, 1966 

. INVE R6 

0- Ge'blar ' 

I ' M- L ucierelj 

‘L w“ 2". 
A i i349. 



United States Patent 0 
1 

3,401,883 
SPRAY PISTOL 

Otto Gebhardt, Fellbach, and Manfred Luderer, Schwaik 
heim, Germany, assignors to Messrs. Ernst Mueller, 
Wennenden, Wurttemberg, Germany, a corporation of 
Germany 

Filed Aug. 23, 1966, Ser. No. 574,345 _ 
Claims priority, application Germany, Aug. 26, 1965, 

M 66 460 
1 Claim. (C1,. 239-15) 

ABSTRACT OF THE DISCLOSURE 
A spray gun nozzle having an air chamber housing with 

a pipe therein which narrows conically toward a spraying 
end and the pipe being coaxial with an air chamber in 
which there is provided a backwall having angularly ar 
ranged bores therein to Set up turbulence in the chamber. 

The invention relates to spray pistols ‘operated by com 
pressed air for the production of coatings of extremely 
?nely devided liquid and/or solid substances by Spraying 
with electrostatic charging of the sprayed material. 
Very many spray pistols are known in which the atomi 

sation of the sprayed material and the guiding of the 
atomised sprayed material to the workpiece which is to 
be coated is eifected by compressed air. An essential dis 
advantage of all these compressed air pistols is however a 
relatively high consumption of sprayed material, since 
according to the shape of the workpiece, always a more 
or less large quantity of said material misses the work 
piece and is thus lost without serving any useful purpose. 
On the other hand, spray pistols are also known which 
operate purely electrostatically. With these spray pistols, 
the consumption of sprayed material is substantially 
smaller on account of the said material being attracted 
by the workpiece and in addiiion an embracing of the 
workpiece with the sprayed material is obtained. How 
ever, the electrostatic spraying method cannot be used in 
all cases. For example, it is impossible for the interior of 
a narrow container or vessel to be sprayed by purely 
electrostatic means, since in this case the charged droplets 
of sprayed material are already so strongly attracted by 
the rim of the container that only a small fraction of the 
sprayed material reaches the interior of the container. 
Consequently, attempts have also frequently been made to 
provide combination pistols which operate with both 
compressed air and with electrostatic charging. The most 
obvious procedure consists in applying high voltage to 
the spraying nozzle of a conventional compressed air 
pistol, that is to say, to use the spraying nozzle simul 
taneously as a spraying electrode. In such a case, the noz— 
zle for the sprayed material generally consists of a nozzle 
tube which is connected to a supply device for the sprayed 
material and a high voltage generator, said tube being 
surrounded concentrically by a compressed air nozzle 
formed as an annular gap. However, it has been found 
that in this way only an incomplete charging of the 
sprayed material discharging at high velocity from the 
nozzle tube can be obtained, so that more especially sub 
stantially less satisfactory results are reached as regards 
the complete embracing with sprayed material than is 
achieved with purely electrostatic operation. In addition, 
the danger exists with these pistols that, more especially 
with certain spacings between the pistol head and the 
workpiece, a reduced pressure zone is set up directly in 
front of the spraying nozzle, whereby a satisfactory spray 
ing becomes impossible. 
The invention now has for its object to provide a com 

pressed air pisfol with a spraying nozzle serving as an 
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electrostatic high voltage electrode, with which satisfac 
tory and complete charging of the sprayed material is 
effected. According to the invention, this object is 
achieved by the fact that the spraying nozzle consists of 
a plurality of individual nozzles, which open substantially 
perpendicularly of the air stream issuing from the an 
nular gap. The nozzle for the sprayed material preferably 
consists of a tube which tapers towards the spraying end 
and is covered at said end, six separate nozzles being pro 
vided in symmetrical arrangement in the conical part of 
the pipe wall. According to another development of the 
invention, the annular nozzle is supplied tangentially with 
compressed air. 
By means of the invention, the advantage is obtained 

that an intensive charging of the spraying material issuing 
from the separate nozzles is achieved. The reason for this 
consists in that the material being sprayed remains sub 
stantially longer than hitherto in the discharge region of 
the nozzle electrode on account of the particular arrange 
ment of the separate nozzles, this effect being further in 
tensi?ed by eddy formations of the compressed air on the 
nozzle body. There is obviously no danger of a back 
pressure of the spraying material at the nozzle Opening 
in accordance with the invention, but rather any air which 
possibly ?ows back in the centre of the round stream of 
sprayed material leads to a further improvement in the 
charging of said material. 

Other features, advantages and details of the invention 
become apparent from the description, the drawing and 
the claim. One constructional form of the invention is 
shown by way of example in the drawing, wherein: 
FIGURE 1 is a longitudinal section of a conventional 

spraying head, and 
FIGURE 2 is a longitudinal section of a spraying head 

according to the invention. 
According to FIGURE 1, a conventional spraying 

head comprises a supply pipe 10 for the material to be 
sprayed, said pipe terminating at its Spraying end in a 
central nozzle opening 11. The spraying nozzle 11 is dc. 
?ned by the marginal edge of an air chamber housing 13. 
A ?ange 14 on the spraying pipe 10, which is formed with 
holes 15, closes the air chamber 16 at the rearward end. 
The complete spraying head is mounted on the barrel 
end of a spray pistol (not shown), the pipe 10 being con 
nected in the usual manner to the supply for the material 
to be sprayed and the openings 15 are connected to the 
supply for compressed air. The pipe 10 advantageously 
consists of metal and is in addition connected conduc 
tively to a high voltage source. If now the paint and air 
supply devices are uncovered, using conventional means, 
the compressed air issuing from the annual gap 12 with 
draws the material to be sprayed from the nozzle 11 by 
virtue of an ejector action and conveys it to the work 
piece. At the same time, the material being sprayed is 
charged at the rim edge of the nozzle 11 connected to the 
high voltage source. As already set out above, only a 
partial charging of the material being sprayed is achieved, 
?rstly because only the peripheral region of the discharg 
ing jet of spraying material comes in direct contact with 
the electrode nozzle and secondly because the material 
being sprayed only remains a very short time within the 
“corona region” of the electrode nozzle, and instead ?ows 
away immediately in the direction of the work-piece. In 
addition, a vacuum can be produced centrally within the 
round stream consisting of a mixture of spraying material 
and air (region a in the drawing), whereby the further 
discharge of paint or colouring agent is prevented. 
The arrangement according to the invention is Shown 

in FIGURE 2. In this ?gure, individual nozzles 17 are 
arranged laterally in the conical end portion of the supply 
pipe 10' for the material to be sprayed, and in fact advan 
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tageously six nozzles are provided, while the actual end 
of the pipe is closed. When air and spraying material are 
now released in accordance with the invention, the air 
issuing from the annular gap 12 carries with it the spray 
ing material from the nozzles 17 along the sloping surface 
of the nozzle pipe 10, so that there is obtained a satisfac 
tory charging of the spraying material, which remains for 
a relatively long time in the region of the discharge zone. 
In addition, the compressed air ?owing along the nozzle 
body has a tendency to form eddys, and this likewise con 
tributes to improving the charging. With the invention, a 
mist of spraying material which perhaps ?ows back in 
the centre of the round jet is obviously unable to in?uence 
the discharge of fresh material, but rather also improves 
the ionisation of the material being sprayed. 
An essential feature of the invention now consists in 

that the holes 15 leading to the air chamber 16, by con 
trast with the prior art, do not extend parallel to the axis 
of the nozzle pipe 10, but with a slight inclination rela 
tively thereto (at an inclination to the plane of the draw 
ing in FIGURE 2). The setting of the holes or passages 
15 is such that there is rotation of the compressed air 
concentrically of the nozzle pipe 10 in the chamber 16, 
so that the air is moved with a helical motion forwardly 
towards the annular gap 12 and emerges from the latter 
as a rotating round stream or :jet, whereby there is ob 
tained a substantial increase in the spraying action, 
namely, a better ionisation of the sprayed material and 
avoidance of a return ?ow of said material. 
According to a modi?cation of the invention, the sup 

ply of air to the chamber 16 can also take place from the 
side and approximately tangentially of the annular gap 
12, and in this case a rotating air jet also issues from the 
annular gap 12. 
The arrangement according to the invention shows an 

extraordinary depth effect of the sprayed jet. Thus, even 
places which are of dii?cult access and even narrow cavi 
ties can be satisfactorily sprayed. Moreover, it has been 
found that it is possible with the arrangement according 
to the invention to obtain a better coverage with the 
sprayed material than is the case with the former pistols 
operating by means of air atomisation. Finally, it is also 
to be pointed out that the arrangement according to the 
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invention can also be used without an electrostatic high 
voltage ?eld, and excellent spraying results far superior 
to those obtained with the conventional compressed air 
pistols are then produced. 
We claim: 
1. A spray gun operated by compressed air, for the 

production of coatings of ?nely dispersed, liquid and solid 
substances under an electrostatic charge of the spraying 
material, a nozzle comprising an air chamber housing, a 
nozzle in the housing for the spraying material and at 
tached to a high voltage source and comprising a pipe 
which narrows down conically toward a spraying end and 
which is covered up and has exit openings emptying essen 
tially perpendicularly in relation to an axis of the pipe 
in symmetrical arrangement and in a conical part of the 
pipe, a compressed air nozzle in the form of an annular 
slot arranged upstream of said openings and concentri 
cally surrounding the nozzle pipe at the spraying end and 
with an air chamber between the pipe and housing to 
feed the annular slot with ‘compressed air and surrounding 
the nozzle pipe concentrically, a back wall in the cham 
her with bores therein to supply compressed air there 
through, said bores being angularly arranged relative to 
the axis of the nozzle pipe so that a turbulence will be 
set up in the chamber which is concentric relative to the 
nozzle pipe. 
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