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l 
The present invention relates to a method and 

device for spraying liquids, such as paint-s, lac 
quers, varnishes, molten metal or the like, at 
omized to a spray jet by means‘ of gas or air for 
surface coating purposes. 
The main object of the present invention is to 

change, in connection with the'indicated type 
of spraying, the cross section of the liquid-gas 
jet (here called the “paint-air jet”) by means of 
suction produced in the vicinity of said jet, par 
ticularly in the vicinity’ of the place where the 
jet discharges from the spraying device, said suc~ 
tion being adjustable and thereby enabling a 
continuous or step-wise adjustment of the cross 
SGCtiOri of the 1iquid=gas jet. 
A further object of the invention is to achieve 

said suction by means of one or more separate 
gas or air jets, designated hereinbelow as “suction 
jets” or “deformation jets,” flowing in diverging 
directions relative to the paint-air jet or parallel 
with an at some distance from said jet. As the 
diverging suction jets have higher outflow velocity 
than the painteair jet there occurs a more or less 
injector-‘like suction action tending to increase 
the width‘ of the paint-air jet. Due to this~ dif= 
ference in velocity a space of reduced pressure is 
formed between the suction jets and the paint 
air jet, causing the width of the painteair jet to 
be increased in the direction towards the'suction 
jets. ' ' 

Starting from a paint-air jet of originally cire 
cular cross section, a" further object of the in 
vention is to increase the width of' said jet’ in 
one or more directions by means‘of the suction 
jets so that a more lengthy cross section or a 
cross section of increased width in one or more 
directions is obtained. By arranging several di 
ametrically opposed suction jet ori?ces in two 
planes perpendicular to each other an increase 
of the Width of the paint-air jet in horizontal or 
vertical direction may be'_ obtained as’ the suc 
tion jets disposed in oneof said planes or the 
other, respectively, are operated. 
A still further object of my invention is to 

achieve very great jet widths by causing the suc 
tion jets to act upon a paint-air» jet; which is 
originally somewhat compressed or flattened by 
means of a slotted nozzle, for instance. In such 
a case I dispose the outl?ow ori?ces" of the sud‘ 
tion jets diametrically opposed in positions cor 
responding to’ the: directionv of the major axis 
of the substantially elliptical cross section- of the 
paint-air jet, and‘ the action of the suction‘ jets 
then cause anincr'ea‘se of the width of the pair-it 
air jet- in the direction? of said‘- majcr‘ axis. In 
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this way great jet widths may be obtained. A 
further object of the invention is to arrange two 
suction jets diametrically opposed in the direc 
tion of the minor axis of the cross section also, 
so as to change the elliptical cross section to 
wards a more circular shape. 
A further object of the invention is to control 

the influence of the suction jets and consequently 
the width or the paint-air jet by adjustment of 
the outflow‘ direction and/or of the pressure, 
quantity or the out?ow velocity, respectively, of 
the suction jets. ~ 
My invention also comprises combinations with 

methods andmeans in which auxiliary gas jets 
are used for ?attening or compressing the cross 
section of a liquid-gas jet. Thus, it is an object 
of the invention to further widen an originally 
flattened paint-air jet in the direction of the 
major axis by means of suction or deformation 
jets, and then by‘ changing the out?ow direction 
of said deformation jets and/or by means or 
separate pressure deformation jets again to com 
press the shape of the paint-air jet until it is 
more or less circular. The change of shape may 
he e?ec'ted completely continuously or stepwise. 

Since the outflow velocity of the suction jets 
is higher than the out?ow velocity of the paint 
an jet, the suction jets act more or less as propul 
sion jets" according to U. S‘. Patent No. 2,247,000 
dated June 24, 1941. Consequently, the in 
venti'on also includes embodiments involving dif 
rerent combinations with the invention accord 
ing to said‘p'atent. However, separate propulsion 
jets may also be used together with or independi 
ently of the suction jets. 

' The accompanying drawings illustrate as ex-l 
amplessom'e embodiments for carrying out'the 
method according to the invention. 

Figure l is an external view of a spray gun 
according to the invention, ' 
_ Figure 2' is a longitudinal section of the spray 

head. . ,. 

Figure 3 is‘ a front view of the spray‘ head ac; 
cording to Figure 2, v 
Figure 4'» is a dia'g‘r'ammatical longitudinal sec; 

tion of a part of the spray head on a larger scale 
and‘ illustrates the‘ “?at-jet” position of the de 
formation noZ‘zle in which the deformation jets 
act as suction jets, 
Figure 5 is a similar longitudinal section and 

illustrates‘the position in whichv the deformation 
jets act as pressure jets; 
Figures 6 and’ '7 are a‘ longitudinal section and 

a‘ front View, respectively, of another embodi'e 
merit‘ of the" ‘spray head, 
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3 
Figures 8 and 9 are similar views of a further 

embodiment, and 
Figures 19 and 11 similar diagrammatical views 

of a modi?cation. / 
In the several ?gures the same reference char 

acters refer to similar parts. 
With reference to Figures 1-3 compressed air 

is supplied from a suitable source to the spray 
gun (Fig. 1) through the pipe connection 1, and 
paint under pressure is supplied through the 
pipe connection 2 communicating with the paint 
receptacle 3. The supply of paint is controlled 
by means of a paint needle 4 (Figure 2) which 
is slidably mounted and is actuated in a known 
manner by means of a trigger member 5 (Figure 
1). Preferably, the needle opens inwardly and 
in Figure 2 it is shown in its closed position. The 
needle may be guided by a sleeve 1. From the 
pipe connection I the air enters a chamber 8 
from which it flows through a passage 9 and 
recti?ers m to an atomizing passage || formed 
in front of the paint nozzle I2 in the atomizing 
nozzle I3. The velocity of this stream of air 
is controlled by means of a rotatable choke valve 
M. The casing |5 of the spray head is attached 
to the body IE of the spray gun by means of a 
threaded sleeve or nut II. 
From chamber 8 the air is also supplied through 

bores I8 in the body If; and ports I9 in the 
casing l5 to a chamber 2|) within the deforma 
tion nozzle 2| which has projections 22 and is 
screwed into the casing |5 so that by turning or 
rotating the nozzle 2| in one direction or the 
other the position of the said nozzle may be ad 
justed axially. The rotation of the nozzle 2| 
may be limited by means of a stop screw 23 
screwed into casing I5. Similarly, the whole 
spray head or hood may be rotated relative to 
body I 6 in order to adjust the position of the 
major axis of the spray jet as will be described, 
and this rotation may be limited by means of a 
stop screw 24 screwed into body IS. A spring 
25' may be provided to establish a modi?ed fric 
tional resistance against the rotation of the 
nozzle 2| so that the latter will not be displaced 
unintentionally from its position. 
The external end of the atomizing nozzle I3 

is located after or externally of the mouth of 
the deformation nozzle 2|, viewed in the direc 
tion of v?ow. 

If the paint needle 4 is retracted from the 
closed position shown in Figure 2 the paint from 
the paint nozzle I2 will enter the atomizing pas; 
sage II in which it is atomized by means of the 
air entering the passage 9 and uniformly divided . 
over the whole periphery of the said atomizing 
passage II by means of the recti?ers Ill. The 
mixture of air and paint discharges through 
a slot-like discharge ori?ce 25 or a narrow slit 
in the atomizing nozzle I3 so that the paint-air 
jet ?owing out through the slot 25 will obtain 
the shape of a flat jet more or less elliptical 
in cross section. By rotating the spray head or 
hood I5 the slot may be adjusted from vertical 
position to horizontal position or any inclined 
position therebetween. 
The air supplied to the chamber 20 in the man 

ner described is intended to serve as deforma 
tion or shaping air, and to this purpose the 
outer surface of a member 26 has two diametri 
cally opposed curved recesses 21, and two like 
wise diametrically opposed plane and inclined 
recesses 28. Between the recesses 21 and the 
inclined front wall 34 of the deformation nozzle 
2| there are left openings 33 for the discharge 
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4 
of air from chamber 20. By adjusting the nozzle 
2| axially the direction or the quantity of the 
discharged air may be controlled. 
Through passages 30 in the member 26 the 

chamber 20 also communicates with a chamber 
3| located around the nozzle |3. From the lat 
ter chamber air may discharge through an an 
nular opening 32. This air serves as blowing 
air to keep the outer portions of the nozzle 
l3 and the member 26 free from drops of paint 
as described in United States patent application 
Serial Number 367,091 (now U. S. Patent No. 
2,297,497). 
In order to insure that the recesses 21 and 28 

occupy accurate positions relative to the plane 
of slot 25 the member 26 and the nozzle |3 are 
interconnected by means of a guide pin 54 and 
associated with an inner extension 55 of the 
nozzle I3 by means of a nut 29. 
The velocity of the air in the passage || may 

be controlled by means of the choke valve M, 
preferably in such a manner that the velocity 
of the mixture of paint and air discharging from 
the slot 25 is the same or higher than the velocity 
of the air discharging through the openings 32 
and 33. 
The operation of the sprayhead illustrated in 

Figures 2 and 3 will now be described with ref 
erence to Figures 4 and 5. 
In Fig. 4 the front wall 34 of the deformation 

jet nozzle 2| has such a position relative to the 
recesses that the deformation air supplied from 
the chamber 20 discharges in diverging directions 
through the openings 33 along the paths B. The 
paint-air jet discharging through the slot 25 of 
the atomizing nozzle I3 would have the path 
indicated by the lines A and the elliptical cross 
section I, provided that said paint-air jet is not 
influenced by the deformation jets B. By the 
suction action of the deformation jets B, how 
ever, the width of the cross section of the paint 
air jet is extended, so that’ the cross section of 
the paint-air jet takes the resulting path indi 
cated by the lines 0 and the elliptical lengthy 
shape indicated at II so as to form a wide or 
flat jet. 
The maximum width of this Wide jet depends 

upon several factors, for instance the curvature 
of the recesses 21, the inclination of the wall 34 
and the position of said wall relative to the axis 
of the atomizing nozzle I3, the angle 35 between 
the wall 34 and the cylindrical surface of the 
member 26, and the shape of the paint-air jet 
produced by the slot 25. 

Fig. 5 shows the effect of opening the air outlet 
area formed between the inclined plane recesses 
28 and the inner wall 55 of nozzle 2| by means 
of forward displacement of said nozzle. There 
by the deformation jets take a converging direc 
tion, as illustrated by the lines B1, and compress 
the paint-‘air jet discharging from the atomiz 
ing nozzle, which originally has a path con?ned 
by the lines A1 and a cross section indicated by 
the ellipse P, so that said jet takes a more cir 
cular resulting shape 111 con?ned by the lines 
C1. Between said extreme positions of the shap 
ing jet nozzle 2| relative to the atomizing nozzle 
|3 which produce jets having wide or circular 
cross section, respectively, the deformation jet 
nozzle may be set into any position, and conse 
quently continuous adjustment from wide to cir 
cular jets may be obtained. 

Figs. 6 and 7 illustrate a further embodiment. 
In this embodiment the paint needle 4 opens out 
wards but the atomizing may be effected in main 
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ly the same manner as in the two embodiments 
already described. Furthermore, the deforma~ 
tion or shaping of the atomized paint-air jet by 
means of the suction jets is effected in two steps. 
In the proximity of the atomizing nozzle l3 there 
is a ?rst deformation nozzle 4| screwed into a 
separating wall 42 of the casing l5 so that the» 
nozzle 41 may be displaced axially so as to con 
trol the direction and/or the quantity of the air 
discharging through the openings 43. These 
openings may be formed in substantially the same 
manner as the openings 33 in Fig. 2. The air to 
the openings 43 is applied from a chamber 44 
communicating with the passage l8 through the 
port [9. Behind and outside the nozzle 4| there 
is a second deformation nozzle 45 which is 
screwed adjustably into the casing l5 and con 
tains a chamber 46 communicating with a sepa 
rate source of compressed air through apipe 
connection 48 having a control valve 41. The 
suction air supplied to the chamber 46 discharges 
through openings 49. The suction air jets dis 
charged through openings 43 and 49, respective 
ly, are adjusted so as to produce a greater suc 
tion action for the jets through openings 49 than 
for the jets through openings 43. 
If the paint-air jet discharging from the slot 

25 is not in?uenced by any suction jets it takes 
the path A, and the cross section I. The suction 
jets B from the openings 43 produce a ?rst in 
crease of the Width of said jet A so that it as 
sumes the cross section II, provided that there 
were no further suction jets. A further widen 
ing of the cross section of the jet'A, however, is 
effected by the suction jets D discharging from , 
the openings 159 so that the paint-air jet ?nally 
obtains the resulting wide cross section III and 
the ‘path C.“ Thus the shaping or deformation 
of the wide jet C is effected step-wise. Of course, 
more than two steps may be used in order to at 
tain the'desired result. ' ‘ ' 

According to Figs. 8 and 9 the deformation 
nozzle 50 has a grip surface 5i and is provided 
with recesses 52, arranged diametrically opposed. 
The suction jet nozzle 56 is attached to the eas 
ing 58 by means of a nut 53 mounted so as to al 
low the nozzle 50 to be turned without operating 
the nut. The atomizing nozzle 59 has a discharge 
opening 60 which here is shown as a circular 
ori?ce. An annular recess BI is formed on the 
nozzle 59 in the vicinity of the front edge of the 
nozzle 58. It is thus clear that turning of the 
nozzle 50 will result in a turning of the plane con 
taining the recesses 52 and thus also the dis 
charge openings between these recesses and. the 
annular recess 6|. 
In the position shown in Fig. 8 the paint-air 

jet discharging through the opening 60 would 
have the path A and the circular cross section I 
if not in?uenced by any'suction' jets. The air 
discharging through the opening between the 
recesses Bi and the recess 52 as indicated at the 
lines B in?uence by suction the paint-air jet so 
that the latter obtains the elliptical cross section 
II with vertical major axis and takes the path C. 
If the deformation nozzle 50 is turned by means 
of the grip surface 51, for instance through an 
angle of 90“, which may be performed without 
turning the nut 53, the paint-air jet will like_ 
wise be turned 90°, so that the major axis of the 
elliptical cross section of the paint-air jet will 
be horizontal as indicated at IV. Between the 
position II and IV the said major axis may be 
set in any desired inclination. 
During this adjustment of the position of the 
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6 
major axis of the paint-air jetv the angle of 
divergence of the suction jets B may be kept con 
stant but it may also be varied. by displacing the 
deformation nozzle 50 axially on turning the nut 
53 so that the front edge of said nozzle 50 
changes its position in relation to the recess 6|. 

Figs. 10 and 11 show an example of changing 
the paint~air jet from elliptical cross section to 
circular cross section by means of suction jets. 
The suction jets B discharge from openings 
formed between the front edge of the deformation 
nozzle 62 and recesses 64 on the external surface 
of the atomizing nozzle 63, while the paint-air 
jet discharges from the discharge slot 65 (here 
shown in horizontal position). The recesses 64 
are arranged in the plane of the minor axis of 
the slot 6'5. It is clearly understood that the 
original elliptical cross section I of the paint-air 
jet A will be in?uenced by the suction jets B so 
that the paint-air jet will assume a more or less 
circular cross section II and follow the resulting 
path C. 
As many changes could be made in the above 

method and construction and many apparently 
widely different embodiments of the invention 
could be made without departing from the scope 
thereof, as de?ned by the following claims, it is 
intended that all matter contained in the above 
description shall be interpreted as illustrative 
and not in a limiting sense. 
What I claim is: - . 

1. In a device for spraying liquids, for coating 
purposes, an atomizing nozzle for atomizing the 
liquid by means of gas to form an atomized liquid 
gas jet, and an auxiliary nozzle arranged in jux 
taposition to said atomizing nozzle, said auxiliary 
nozzle having a discharge passage de?ning with 
the juxtaposed portion of said atomizing nozzle 
an outwardly-directed outlet for a gas-suction 
jet, the said passage being outwardly positioned 
relative to the said atomizing nozzle and having 
a jet-directing wall inclined outwardly relative to 
and beyond the outermost normal contour-de 
?ning limits of the liquid-gas jet, a common 
source of supply of air for said atomizing nozzle 
and said discharge passage, said discharge pas 
sage being smaller than said atomizing nozzle, 
whereby the velocity of the jet through said pas 
sage is higher than that of the jet through the 
atomizing nozzle and whereby the gas-suction jet 
is emitted in such a direction in relation to the 
contour of said atomized jet as to increase sub 
stantially the initial width of the latter jet by 
suction. 

2. In a device for spraying liquids, for coating 
purposes, an atomizing nozzle for atomizing the 
liquid by means of gas to form an atomized 
liquid-gas jet, and an auxiliary nozzle arranged 
in juxtaposition to said atomizing nozzle, said 
auxiliary nozzle having a passage de?ning with 
the juxtaposed portion of said atomizing nozzle 
an outlet for a gas-suction jet, said discharge 
opening being outwardly positioned relative to 
the said atomizing nozzle and having a jet-direct 
ing wall inclined outwardly relative to and beyond 
the outermost normal contour-de?ning limits of 
the liquid-gas jet, a common source of supply of 
air for said atomizing nozzle and discharge pas 
sage, said discharge passage being smaller than 
said atomizing nozzle, whereby the velocity of the 
jet through said passage is higher than that of 
the jet through the atomizing nozzle and where 
by the gas-suction jet is emitted in such a direc 
tion in relation to the contour of said atomized 
jet‘as to increase substantially the initial width 
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of the latter‘ jet by suction, portions of the sur 
face of said atomizing nozzle which are juxta 
posed to said auxiliary nozzle extending in dif 
ferent directions, and said auxiliary nozzle being 
displaceable relatively to said atomizing nozzle, 
whereby the direction of flow of said gas-suction 
jet may be varied by displacing said auxiliary 
nozzle relatively to said portions. 

3. In a device for spraying liquids, for coating 
purposes, an atomizing nozzle for atomizing the 
liquid by means of gas to form an atomized liquid 
gas jet, a supply conduit for compressed gas com 
municating with said atomizing nozzle, and an 
auxiliary nozzle communicating with said supply 
conduit and arranged in juxtaposition to said 
atomizing nozzle, said auxiliary nozzle having a 
passage de?ning with the juxtaposed portion of 
said atomizing nozzle and outwardly directed out 
let for a gas-suction jet, the said auxiliary nozzle 
being outwardly positioned relative to the said 
atomizing nozzle and having a jet-directing wall 
inclined outwardly relative to and beyond the 
outermost normal contour-de?ning limits of the 
liquid-gas jet, said discharge passage being 
smaller than said atomizing nozzle, whereby the 
velocity of the jet through said passage is higher 
than that of the jet through the atomizing nozzle 
and whereby the gas-suction jet is emitted in 
such a direction in relation to the contour of said 
atomized jet as to increase substantially the ini 
tial width of the latter jet by suction, and a con 
trol valve in said supply conduit for controlling 
the discharge velocity of said atomized jet, 

4. In a device for spraying liquids, for coating 
purposes, an atomizing nozzle for atomizing the 
liquid by means of gas to form an atomized liq 
uid-gas jet, and an auxiliary nozzle arranged in 
juxtaposition to said atomizing nozzle, said atom 
izing nozzle having a passage de?ning with the 
juxtaposed portion of said atomizing nozzle an 
outwardly directed outlet for a deformation jet 
in one position of said auxiliary nozzle, the said 
passage being outwardly positioned relative to 
the said atomizing nozzle and having a jet direct 
ing wall inclined outwardly relative to and beyond 
theoutermost contour-de?ning limits of the liq 
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8 
uid-gas jet; a common source of supply of air for 
said atomizing nozzle and said discharge passage, 
said discharge passage being smaller than said 
atomizing nozzle, whereby the velocity of the jet 
through said passage is higher than that of the jet 
through the atomizing nozzle and whereby the 
said deformation jet is emitted in such a direction 
in relation to the contour of said atomized jet 
as to increase the initial width of the latter jet 
by suction, and the said passage de?ning with the 
juxtaposed portion of said atomizing nozzle and 
inwardly directed outlet for said deformation jet 
in another position of said auxiliary nozzle where 
by the said deformation jet is emitted in such a 
direction in relation to the contour of said atom 
ized jet as to decrease the initial Width of the 
latter jet by pressure. 

5. The structure according to claim 4, said 
auxiliary nozzle containing a plurality of said dis 
charge passages for said‘gas deformation jets. 

6. The structure according to claim 4, said 
auxiliary'nozzle being rotatably mounted on said 
atomizing nozzle and containing a plurality of 
said discharge passages for deformation jets, and 
means to turn said auxiliary nozzle and said dis 
charge passages relative to the axis of said 
liquid-gas jet to control the direction of said 
deformation jets for adjusting the cross-section 
of the liquid-gas jet. 
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