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8 Claims. 

My invention relates to the class of flat-spray 
ing appliances which are constructed for pro 
jecting a composite stream composed of coating 
material commingled with and partly atomized 
by air, and for impacting two opposed and for 
Wardly converging jets of air against this com 
posite stream to complete the needed atomiza 
tion of the material and to flatten the resulting 
Spray. 

In the conventional Spray guns, as commonly 
used for Spray coating materials on automobile 
bodies, furniture and the like, the material is 
initially projected in a stream of cylindrical sec 
tion and also is initially housed by a tube of 
air which merges with and partly atomizes the 
material, this projected tube of air being ini 
tially a hollow cylinder having a uniform thick 
neSS throughout its circumference. 
When the material which is to be sprayed is 

of the nonhomogeneous class in which finely 
divided particles of heavy materials (such as a 
vitreous enamel) are intermingled with and car 
ried by a liquid of considerably lower specific 
gravity (such as a pyroxylin lacquer) and which 
liquid offers considerable resistance to a change 
in the cross-section of the projected stream of 
material, the flattening of the spray to the usu 
ally desired section of a highly elongated ellipse 
or rectangle requires the air of the two converg 
ing air jets to be projected at such pressure that 
this spray-flattening air Will flick an objection 
ably large part of the heavy constituent of the 
material out of the carrier liquid, thereby caus 
ing Such an amount of “off spray' as to require 
considerable hand labor for its elimination in 
the coating. 
This difficulty can readily be overcome (after 

the manner disclosed in United States Patent 
il,897,173, issued February 14, 1933 on the joint 
application of Robert Long and myself) by 
thickening the Wall of the projected tube of air 
along the two sides of the material stream which 
are at right angles to the common plane of the 
axes of the two converging air jets, so that the 
increased volume of air supplied along the said 
two sides of the material stream will first flatten 
the aforesaid composite Stream in a direction 
at right angels to that in which the converging 
air jets thereafter flatten the spray. In practice, 
the air nozzle of the just mentioned patent has 
proven Satisfactory only when the material is to 
be sprayed at a fairly moderate rate per minute 
in proportion to the diameter of the initially 
emitted stream of material. 

However, When the rate at which he materia 

(C. 299-40.1) 

is emitted is considerably increased, so as to 
meet the demand of automobile manufacturers 
for a Speedier spraying of a coating of given 
thickness over a given area, the Supply of air 
per minute for the air tube must be correspond 
ingly increased, as also that of the air for the 
Converging air jets, So that the cost of the 
needed compressed air rises undesirably. More 
Over, even for spraying at relatively moderate 
rate, the Step of first deforming the material 
stream to an elliptical section having its longer 
axis in the Same plane With the axes of the 
(Spray-flattening) converging air jets necessa 
rily requires the use of considerable air energy 
for this stream-section deformation. 
To reduce this consumption of compressed air, 

it has also been proposed that two auxiliary air 
jets be projected respectively contiguous to the 
two Sides of the composite material stream 
against which the (spray-flattening) converging 
air jets are directed, several types of spray-ap 
pliance heads for this purpose being disclosed 
in the copending application it 694,796 of Eric 
Gustafsson, filed October 23, 1933 and assigned 
to the same assignee aS my present application. 
However, with the just recited disposition of the 
two auxiliary air jets, these auxiliary jets re 
spectively commingle with the two converging 
air jets, So as to concentrate the effect of the 
atomization near the common plane of all of the 
Said jets. Consequently, when the rate of air 
Supply for the auxiliary air jets is increased to 
correspond to the rate at which the material 
is projected for quite rapid spraying, a consider 
able portion of the heavier ingredient of the 
material is flicked out of the liquid carrier to 
form an "off spray,' and the total air consump 
tion (in proportion to the material consumption) 
also rises undesirably. 
My present invention aims to overcome the 

heretofore recited objections, as particularly en 
countered when spraying material at a higher 
rate per minute than has previously been cus 
tomary, by providing an arrangement of air 
ports which will decidedly reduce the Consump 
tion of compressed air in comparison to the vol 
ume of the sprayed material, while also pre 
venting the production of an undesirable amount 
of “off spray' and affording such a distribution 
of the particles of the sprayed material that 
these particles will readily flow into one another 
in the resulting coating. 
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Generally speaking, accomplish these objects 
by combining the operating principles of the air 
nozzles both the said Long and Gustafsson Pat 
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2 
ent il,897,173 and , of my said application 
#694,796; by so reproportioning the emission of 
the air streams which commingle with the pro 
jected material stream before the impact of the 
converging (spray-flattening) air jets on the re 
Sulting composite stream, so as to increase the 
diameter of this stream, both along the common 
plane of the axis of the converging air jets and 
along a plane axial of the said composite stream 
and at right angles to the aforesaid stream. 
More particularly, I accomplish my above re 

cited objects by constructing a spray-appliance 
air nozzle in which the provisions, auxiliary to 
the conventional projecting of a cylindrical tube 
of air around the initially projected material 
stream, for projecting air into merging relation 
with this material stream are so arranged that 
the auxiliary air will form two longitudinal air 
ribs projecting from the material stream and 
against which the converging air jets respective 
ly impact; and also will form two other longi 
tudinal air ribs projecting from the material 
stream with the axes of the last named air ribs 
disposed in a plane at right angles to the com 
mon plane of the axes of the converging air jets, 
and with the last named air ribs of greater 
spread (circumferentially of the material 
stream) and less thickness radially of that 
Stream than the first named air ribs. 

Furthermore, my invention is based on my 
discovering, as the result of a long Series of ex 
periments and observations, that by the here 
disclosed projecting of auxiliary air along four 
sides of the projected material stream, and the 
here disclosed proportioning and directing of the 
auxiliary air, I enable the various portions of 
this auxiliary air to cooperate in Such a manner 
that the total amount of compressed air required 
for producing a spray of given atomization from 
a material stream projected at a given pressure 
is much less than the amount of compressed 
air which I have found to be required for the 
Same purposes with older types of spray appli 

CeS. 
In the accompanying drawing, 
Fig. 1 is a central and vertical section through 

the forward parts of a spray gun constructed 
for operating according to my invention. 

Fig. 2 is a front elevation of the same. 
Fig. 3 is an enlargement of a part of Fig. 2. 
Fig. 4 is a perspective view showing the 

streams projected by the spray head of Fig. 1, 
when no spray-flattening air is emitted from 
the side air ports. 

Fig. 5 is a similar perspective view, taken when 
air is also issuing from the side air ports. 

Fig. 6 is an enlarged approximate cross-sec 
tion of the composite stream shown in Fig. 4, 
taken along the line 6-6 of Fig. 4. 

Fig. 7 is an enlarged front elevation of the 
central portion of an alternative form of my 
air nozzle, namely one in which two separate 
air ports are substituted for the enlargements 
of the bore of the central air port shown in 
Fig. 3. 

Fig. 8 is a fragmentary sectional view taken 
On line 8-8 of Fig. 3. 

Illustrative of my invention, the drawing 
shows this, as applied to a spray appliance of the 
Svend Bramsen Patent 1,910,673 of May 23, 
1933 on a Spray gun. 
In the portions of a thus modified Spray gun 

shown in Fig. 1, the gun body (or barrel) l has 
two longitudinal fluid passages, one being a ma 

75 terial passage 2 into the forward end of which 

1990,824 
the rear end of a material nozzle 3 is threaded, 
and the other being a compressed-air supply 
passage 4. The forward end of the gun body 1 
is formed to afford an air chamber into which 
the air passage 4 opens, and from which cham 
ber air can issue (through an annular port 5 in 
the forward wall of this air chamber) so as to 
flow around and alongside the material nozzle 3. 

Abutting against the front end of the gun body 
and freely surrounding a part of the material 
nozzle is a partitioning tube 6 which spaces the 
air nozzle of the appliance forwardly from the 
gun body and which has an annular baffle Web 
7 extending radially outwardly from it. As here 
shown, the air nozzle N is of a conventional 
type, Shaped generally as a rear Wardly open Cup 
which has its rearward portion sleeved on the 
forward part of the tube 6, and which has for 
wardly projecting horns H at diametrically op 
posite sides of a central flat-faced frontal por 
tion 9. A retaining ring R Supports the air 

5 
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nozzle from the gun body and also clamps the 
said tube between the gun body and the air 
nozzle. 
The forward wall of the said air chamber C 

also has a port 8 which connects the air passage 
4 with the annular space between the partition 
ing tube 6 and the retaining ring R. This port 
8 is controlled by an air valve 10, and the air 
nozzle has two air paSSages 11 extending re 
spectively forwardly into the horns H. These 
two passages 11 open through forwardly con 
verging side ports 12 from which the spray 
flattening side air jets S (Fig. 5) are emitted, 
the supply of air to the two side ports being . 
Substantially equalized by the baffle Web which 
has its periphery Spaced from the bore of re 
taining ring R by a minor fraction of the radial 
width of the said web so as to compel some of 
the air to flow around the partitioning tube 6 
after the air has been admitted behind this 
baffle through the valve-controlled port 8. 

Ali; also flows forwardly from the air chamber 
C through the body-front port 5, the space be 
tween the partitioning tube 6 and the material 
nozzle 3, and through longitudinal ports 13 in 

... the air nozzle (as indicated by the lower set of 
arrows in Fig. 1) into the forward central por. 
tion of the cup-shaped part of the air nozzle, 
so as to issue through the commonly provided 
central frontal air port around the exteriorly 
cylindrical tip 15 of the material nozzle. In the 
air nozzle of the said Bramsen patent, which 
is owned by the assignee of mily present applica 
tion, this central air port was circular and of 
Cylindrical bore, as shown at 14 in Fig. 7, and 
was the only forwardly opening port in the . 
central portion of the air nozzle. 
To adapt the heretofore described prior con 

struction to non-homogeneous materials now 
Widely used for coatings and to reduce the 
amount of compressed air needed in proportion 
to the sprayed material, I augment the previ 
ously employed annular central airport by either 
of the two provisions respectively shown in Figs. 
3 and 7, namely by arrangements for projecting 
an increased amount of air longitudinally along 
side and in merging relation to the material at 
four sides of this stream, with this additional 
air Suitably proportioned to the diameter of the 
side air ports 12. 
In the embodiment of Figs. 2 and 3, the cen 

tral air port 14 has two diametrically opposite 
bore enlargements 15, each having substantially 
semi-cylindrical interior surface the axis of 
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which is in a plane Taxial of the enlarged parts 
of the port 14 (and hence coaxial with the tip 
16 of the material nozzle) and at right angles 
to the common plane P of the axes J (Fig. 1) 
of the side air ports 12. Each of these bore 
enlargements also preferably has its axis slop 
ing rearwardly away from the axis A of the 
liquid nozzle, as in Fig. 8, so that each bore en 
largement tapers forwardly at an angle of not 
exceeding approximately 10 degrees. 

Each such bore enlargement desirably extends 
for approximately one quarter of the circumfer 
ence of the central air port, and has its central 
and maximum width (radially of the said port) 
a minor fraction of its said circumferential 
spread, the general proportioning of the central 
air port being desirably such that the area of 
each of these bore enlargements is not greater 
than the area of one of the side air ports 12. 
By thus using a taper angle of a maximum 

Only about half as great as that shown for the 
allied, but differently positioned, bore enlarge 
ments in the air nozzle of the Long and Gius 
tafsson Patent if 1,897,173, I cause each bore 
enlargement to function partly (but less in 
tensely) after the manner of the just named 
patent in tending to change the cross-section 
of the material stream, and partly (after the 
manner of the Separately formed cylindrical 
ports of my own copending application h694,- 
796) to form a longitudinal air rib along the 
material stream. - 

To co-operate with these enlargements of the 
central bore of the air nozzle, I also provide 
two auxiliary and preferably cylindrical air 
ports 20 of cylindrical bore, which ports have 
their axes parallel to and equally spaced from 
the general axis of the air nozzle and at a suf 
ficiently short spacing so that the air emitted 
from the said auxiliary ports 20 will merge with 
the air projected through the previously de 
Scribed central air port and form longitudinal 
air ribs at opposite sides of the material stream. 
Each of these auxiliary air ports 20 is of smaller 
area than one of the said bore enlargements 15 
of the central air port, and has its axis in a 
common plane P (Fig. 3) with the axes J. (Fig. 
1) of the Side air ports 12, namely a plane di- - 
ametric of the material discharge port 16 and 
of the central air port of the air nozzle. 
When my thus constructed spray appliance 

is in use, with a stream of material issuing from 
the discharge port 16 of the material nozzle, and 
with air issuing around the tip of that nozzle, 
through the central air port, but with the valve 
10 closed So that no air is issuing from the side 
ports 12, the observed operation is substantially 
as pictured in Fig. 4, namely as follows: 
The contour of the four-lobed tubular stream 

of air issuing from the central air port corre 
sponds initially to that shown for this port in 
Fig. 3, and if the auxiliary ports 20 were not 
present, the increased amount of air issuing 
through the enlargements 15 of the central air 
port would act (after the manner disclosed in 
the Long and Gustafsson Patent #1,897,173) to 
change the cross-section of the material stream 
to an elliptical section having its longer axis in 
the common plane P with axes of the side ports 12. 

However, the two jets of air B which issue 
from the auxiliary air ports 20 quickly join the 
air issuing from the central air port, as shown in 
Fig. 4, and when the several air ports are pro 
portioned as previously described, these auxili 
ary air jets prevent a changing of the general 

1990,824 3 
cross-section of the material stream to a simple 
elliptical section. 
commingling of air with the projected liquid 
material makes the resulting composite stream 
of approximately the cross-section (in the 
transverse plane along the line 6-6 of Fig. 4) 
which is shown on an enlarged Scale in Fig. 6, 
namely with two diametrically opposite lobes 
Ca of relatively small thickness (radially of the 
composite stream) both centered along the plane 
T of Fig. 3, and with relatively narrower lobes 
Cb of considerably greater radial thickness dia 
metrically opposite each other and each cen 
tered along the plane P of the same figure. 
When the valve 10 is then opened. So that for 

wardly converging air jets S issue also from the 
side air ports 12 in the horns of the air nozzle, 
each of these side air jets impinges against One 
of the ribs formed on the composite material 
stream by the lobes Cb of Fig. 6, so as to pre 
vent a splitting or undue indenting of this 
stream, while the other two ribs (corresponding 
to the lobes C8) partly compensate for this by 
already widening the composite stream along 
the plane T (Fig. 3) in which the spray is to 
be flattened. Consequently, when the valve 10 
is only partially opened, so as to flatten the 
spray to a still decidedly elliptical Section, the 
projected fluid portions adjacent to the forward 
end of the spray-gun appear approximately as 
shown in Fig. 5. 
By thus distributing the air, which com 

mingles with the material stream to a consider 
able extent before the side air jets impinge on 
the resulting composite fluid stream, I have 
found that I can secure a uniformly fine atomiz 
ing of the material with any desired extent of 
the flattening of the spray (which is controlled 
by adjusting the valve 10) with a considerably 
Smaller total consumption of compreSSed air 
than that heretofore needed for the same pur 
pose. For example, with one of the coating ma 
terials now commonly used. On automobiles, 
namely the Du Pont “De Luxe' lacquer, I have 
reduced the air consumption (for spraying a 
given quantity of material) from 35 cubic feet 
per minute to 25. - 
I have also found that my new air nozzle will 

permit the rate of material spraying to be in 
creased without increasing the air consumption 
in the same ratio, so that my present invention 
effects a large saving of air when the Spraying 
is done at high speeds So as to increase the Sur 
face area which can be sprayed per hour by a 
single Spray gun. 

In addition, I have found that a spray gun 
constructed as here disclosed will effect such a 
decided Saving of air, and permit such a reduc 
tion of the spraying time, with widely varying 
materials, including those having heavy pig 
ments (such as vitreous enamels), socalled syn 
thetic lacquers and enamels, and asphalt 
emulsions. 
Owing to my Supplying an increased quantity 

of air along four sides of the projected stream 
of materials, I have also found that such ma 
terials are atomized to a more uniform extent 
than by the spray appliances heretofore em 
ployed for the same purpose, consequently the 
resulting coating is so much more uniform as 
to require less 'Sanding '' (rubbing down with 

... sand-paper) before another coating is applied, 
and in many cases a reduced number of layers 
of coating material are adequate for securing a 
really smooth surface. 

Consequently, the speedy. 
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4. 
Moreover, I have found that my here pre 

sented air nozzle also reduces the consumption 
of air and improves the uniformity of the coat 
ing when the material is projected under rela 
tively low pressure, as for example from so 
called siphon-cup spray appliances, where the 
material pressure may be only about 5 pounds. 
However, while I have heretofore described 

the use of lobe-like enlargements of the central 
port of the air nozzle for affording the addi 
tional air along the plane T of Fig. 6, I do not 
wish to be limited in this respect, as I have ob 
tained approximately the same advantages by 
employing two supplemental air ports in Sub 
stitution for the said bore enlargements. Thus, 
Fig. 7 shows the central frontal portion of an 
air nozzle with the central air port 14 circular, 
and with two supplemental circular air ports 21 
having their axes equally spaced from the axis 
of this central port and in the plane T (dia 
metric of the said port) at right angles to th: 
diametric plane P in which the axes J of the 
converging side air jets of this nozzle extend. 
In this alternative form of my air nozzle, I 

have found that the supplemental air ports 21 
are preferably of cylindrical bore, of a diameter 
approximately one-third greater than that of 
the auxiliary ports 20 (which would be in the 
same proportion to the size of the side air ports 
12 as in Figs. 1 to 3), and with the axis of each 
supplemental air port spaced by approximately 
its own diameter from the circular central air 
port. With this type, it will be noted that the 
area of each supplemental air port, port 21 is 
intermediate that of each auxiliary air port 20 
and of the area of one of the counterpart side 
air ports 12. It will also be noted that diameter. 
of each of the larger two air ports adjacent to 
the central airport is considerably smaller than 
the diameter of the material discharge port, this 
difference in size being required in order that 
the projected four auxiliary streams of air will 
produce four separate projecting ribs (shown at 
A and B in Fig. 4) instead of merging into One 
another. 

Moreover, while I have described my here pre 
sented air nozzle as used on a particular type 
of spray gun, it is to be understood that this is 
merely illustrative of its use, and that many 
changes might be made without departing either 
from the spirit of my invention or from the 
appended claims. 

I claim as my invention: 
1. In an appliance for producing a flattened 

spray, a material nozzle having a discharge tip 
through which material is projected forwardly; 
and an air nozzle having two side ports, respec 
tively at opposite sides of the axis of the said 
tip, for projecting jets of air along forwardly 
converging jet axes lying in a common plane 
with the said tip axes; the air nozzle also being 
provided with a group of ports for projecting 
air generally parallel to the tip axes and around 
and in merging relation to the initially pro 
jected stream of material; the said ports being 
so proportioned and disposed that air projected 
through them will form two pairs of diametri 
cally opposite ribs on the composite stream 
formed by the intermingling of air with the 
projected stream, with the ribs of one pair re 
spectively facing the two side air ports, and with 
each of the other ribs equally spaced from the 
aforesaid two ribs. 

2. A spray appliance as per claim 1, in which 
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and arranged that the ribs facing the two side 
ports are of greater thickness, radially of the 
composite stream, than the other two ribs. 

3. A Spray appliance as per claim 1, in which 
the ports comprising the said group have their 
mCuth ends Substantially in a common plane 
at right angles to the axis of the discharge tip 
of the material nozzle. 

4. In an appliance for producing a flattened 
Spray, a material projecting nozzle having a for 
Wardly open tip; an air nozzle presenting two 
Side portS, respectively at opposite sides of the 
axis of the said tip, for projecting jets of air 
along two forwardly converging jet axes lying 
in a common plane with the said axis; the air 
nozzle having in its central portion a group of 
ports for projecting air generally coparallel to 
the said tip axis around and in merging relation 
to the initially projected stream of material but 
with a smaller proportion of the air projected 
along the two sides of the Said stream which 
face the side air ports than along the other two 
sides of the stream which are in a second plane 
diametric of the said tip and at right angles to 
the aforesaid plane, and for projecting auxiliary 
air in less speedily merging relation along the 
first named two sides of the stream. 

5. In an appliance for producing a flattened 
spray, a material nozzle having a tip of cylindri 
cal contour; and an air nozzle having a central 
air port coaxial with and freely housing the said 
tip, and having two counterpart side air ports 
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3:) 

for projecting air from opposite sides of the axis 
of the said tip along two forwardly converging 
jet axes lying in a plane diametric of the said 3. 
axis; the central air port having a bore of Sub 
stantially elliptical Section with the minor axis 
of the ellipse in the said plane; the air nozzle 
also having two counterpart auxiliary ports co 
parallel with the central air port and respec 
tively at opposite Sides of and equally spaced 
from the said central air port, the axes of the 
said auxiliary air ports lying in the said plane 
and the area of each auxiliary air port being 
a minor fraction of the area of one of the side 
air ports. w 

6. A spray appliance as per claim 5, in which 
the Substantially elliptical Section of the bore of 
the central air port is such that the increase in 
area of each of the two halves of that port at 
opposite sides of the said plane, at the mouth 
end of the port, is intermediate between the 
area of one of the side ports and that of one 
of the auxiliary air ports. 

7. In a Spray appliance in which generally 
liquid material is projected through the tip of 
a material nozzle, an air nozzle having a central 
air port coaxial with and freely surrounding 
the Said tip of the said material nozzle and hav 
ing two side air ports for projecting converging 
jets of air along two axes disposed in a plane 
diametric of the said nozzle tip and intersecting 
On the axis of the nozzle tip; the air nozzle also 
having port provisions for projecting air for 
wardly contiguous to the stream of material pro 
jected by the material nozzle, the said port 
provisions being formed so that the air afforded 
by them will initially entirely surround the pro 
jected stream of material and will transform the 
Said projected stream, before the impact of the 
Said jets against the stream, to a partially aer 
ated stream having a four-lobed cross-section 

40 
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having two opposite lobes extending symmetri 
cally across the said plane and the other two 

the ports of the said group are so proportioned lobes of less radial depth extending across a 
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second plane diametric of the said nozzle tip 
and at right-angles to the aforesaid plane. 

8. In a spray appliance in which generally 
liquid material is projected through the tip of 
a material nozzle, an air nozzle having a central 
air port coaxial with and freely surrounding the 
said tip of the said material nozzle and having 
two counterpart side air ports for projecting 
converging jets of air toward a common point 
on the axis of the projected stream of material; 
the bore of the central air port being circular 
except for two diametrically opposite and coun 
terpart bore enlargements each of a spread ap 
proximating one quarter of the circumference of 
the Said bore and of a maximum depth in a 
plane diametric of the said axes and at right 
angles to a common plane including the axes 

5 
of the said side ports, the said maximum depth 
of each bore enlargement being a minor fraction 
of the circumferential spread of the said en 
largement; the air nozzle also having two coun 
terpart auxiliary air ports equally spaced from 
the axis of the central air port and each spaced 
from the bore of the central air port by a dis 
tance not materially greater than the diameter 
of one of the auxiliary air ports, each of the 
Said auxiliary ports being of Smaller cross-sec 
tional area than one of the said recesses; the 
said auxiliary air ports being at opposite sides 
of the central air port and having their axes in 
the said commonplane, and the area of each 
bore enlargement being less than that of one of 
the side air ports. 

ERC GUSTAFSSON. 
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