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Our invention relates to socalled “flat
spray” appliances, namely appliances for
projecting liquid in the form of a spray, and
more particularly to the types of such ap-
pliances by which the liquid (or generally
iquid) material is initially projected in a
solid stream and in which this projected

stream 1s thereafter atomized and deformed

in its cross-section with the aid of air jets

© directed against opposite sides of the said

stream. |
In applying paints, varnishes, lacquers and
other liquid coating, materials of uniform

consistency, it has heretofore been customary
* to employ spray appliances of this type, usu-

ally in the form of “spray guns” having head
portions formed for projecting a tubular
sheath of air around a-cylindrical stream of
liquid and also for projecting supplemental
a1 jets against opposite sides of the air-
sheathed liquid stream at a relatively short
distance from the discharge outlet of the
hiquad. |

In practice, the relative diameter of each

- of the supplemental air jets in proportion to

that of the discharge outlet for the liquid
may be varied somewhat according to the
extent to which the resulting spray is to be
flattened in section (namely, from a circilar

- section to an elliptical section) and also.ac-

cording to the viscosity of the liquid. How-
ever, with liquid of a given viscosity, the di-

ameter of each supplemental air jet must
. ot be so much smaller than the diameter of

the liquid stream as to cause these air jets to
cut the stream into two parts, or even to de-

form the cross-section of the stream to a

dumb-bell shape; nor should the supplemen-
tal a1r jets be so much larger in diameter than

- the liquid stream as to waste air.

With the homogeneous liquids, such as
those above mentioned,the proper proportions
ot the various air outlets with respect to the

~discharge outlet for the liquid are easily de-

termined, so that such liquids can readily be
projectec with the aid of compressed air to
form sprays having a fairly sharply defined
elliptical eross-section. However, when the
projected coating material is not homogene-
ous, the results have not been equally satis-

- with a relatively light 1i ‘Whi
cling tenaciously to the solid particles. With

liquid stream into a flattened s
ly defined contour, which method includes the

factory ; for the reason that some of the heay-
ler constituents of the liquid stream would
be blown out of the stream during the atom-
izing and flattening of this stream, thereby
producing an “off spray” beyond the gener-
ally elliptical contour of the stream. =

This projection of “off spray” particles
outside of the general path-of the sp
been particularly serious in connection with
the socalled vitreous enamels, which can be
applied to surfaces by intermingling them
quid which does not

for spray-coating an object with such vitre-
ous enamels—consisting for example of fine-
ly ground solid vitreous materials suspended
In water—the commonly employed spray
guns project some of these solid particles out.-
side of the general path of the spray so that
a sharply defined edge of the resulting coat-
ing cannot be obtained, thereby requiring
considerable manual labor for removing the
“off spray” particles and even barring the
efficient use of spray appliances for many
purposes. -

In general, our present invention aims to
eliminate the formation of this objectionable

“off spray” by means of a simple and entirely
automatic procedure,

the usual liquid material . generally employed

spray - projecting heads of appliances of the

and also aims to pro- 8¢
vide simple and easily made changes in the
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spray has
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above recited class whereby the elimination

of this “off spray”
plished. .
In one of its major objects, our invention
aims to provide a method of transforming a
pray of sharp-

can readily be accom-

modifying of the cross-section of the pro-

Jected stream of material prior to the impact

of the supplemental air jets on this stream
to such an extent as to prevent these air jets
from forcing particles of the stream outside
the general stream.

In another major object, our invention aims
to provide a novel air nozzle in substitution

for the usual spray-flattening air nozzle of

spray guns of the type commonly used for
spray-painting, which new air nozzle will
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_accom lish the désired elimination of the “off

spray” without materially increasing the cost
of the appliance and without requiring any
change in the manipulation of the appliance.
&  Still further and also more detailed objects
 of our invention will appear from the follow-
ing specification and from the accompanying
drawings, in which drawings _ -
Fig. 1 is a front elevation of an air nozzle
10 and liquid nozzle assembly embodying our in-.
- vention. o -

. Fig. 2 is a fragmentary section taken dia-
metric of the same head portions along the
line 2—2 of Fig. 1, namely in the common

15 plane of the axes of the supplemental air
- ports from which the spray-flattening supple-
mental air jets issue. ) - _

Fig. 8 is a fragmentary diametric section
taken along the line 3—3 of Fig. 1, namely at
20 rioht angles to a common plane through the
axes of the said ports. -
Fig. 4 is an enlargement of the central por-
tion of Fig. 1. T _
Fig. 5 is a fragmentary section, taken

25 ‘glong the line 5—5 of Fig. 3 and looking for-

wardly with respect to the nozzle assembly.

Fig. 6 is a diametric section through the

central forward portion of the air nozzle of

Figs. 1to 5,showing a step in its manuiacture.

30 Fig. 7 is an enlargement of a portion of

Fig. 3, with dotted lines indicating the outhne

of the material stream, the cross-section of the

 air sheath in one plane, and the general direc-

~ tion in which certain portions of air for this

35 sheath issue from the air nozzle. _ _

Fig. 8 is a diagrammatic view showing a

- cross-section through an air-sheathed hquid

stream at the point of impact of the supple-

mental air jets, and showing the outlines of

40 the supplemental air jets with the heretofore

customary flat-spray apphiances. |

Fig. 91s a diagram of the “target” and “off

spray” produced by the arrangement of Fig.

- 8 with non-homogeneous materials, such as
45 vitreous enamels. -

- Fig. 10 is a diagram similar to Fig. 8, but
showing the modified cross-section of the ma-
terial stream at the point of impact of the

- supplemental air jets as produced by the here
- 80 Jisclosed method and air nozzle modifica-
tions. | _ _
Fig. 11 is a fragmentary front elevation of
the central forward portion of another air-
nozzle suitable for use according to our inven-

53 tion. | A

Figs. 12 and 13 are sections taken respec-
tively along the correspondingly numbered
lines in Fig, 11. o
- Fig. 14 is a fragmentary front elevation ot

60 ynother air nozzle and liquid nozzle assem-
bly suitable for use according to our inven-
tion. | ST

Figs. 15 and 16 are sections taken respec-

‘tively along the correspondingly numbered
65 linesin Fig. 14 -
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In the heretofore employed paint spray

ouns which include air nozzles designed for
flattening the projected spray of liquid, the
air nozzle has a central port presenting a cy-
lindrical wall coaxial with and housing the

70

exteriorly cylindrical tip of the liquid noz- .
zle, and the supplemental air ports of the noz-

zle have their axes in a common plane with

the sald central port and intersecting the axis

of the central port at a common point forward
of the air nozzle. Such an arrangement is

75

shown for example in the Binks Patent .

#1,655,255. L _

Owing to this coaxial arrangement of the
central air port and the tip of the liquid noz-
zle, the air sheath which surrounds the lig-

80

uid (so as to deter a rapid expanding of the

liquid stream and also to furnish part of

the air for the atomizing) is initially a cylin-

drical tube of uniform radial thickness. The
projected liquid stream expands into this

tube before the stream reaches the supple-

mental air jets, and this diametric expansion
of the liquid stream 1 may make the stream ap-
proximately equal in diameter to each of the
supplemental air jets 2 issuing from the sup-
plemental air ports 3 of the air nozzle, as

surrounded by such a tubular air sheath 4,
this approximately equal diameter of the
liquid stream and the supplemental (or flat-
tening) air jets is not objectionable when the
liquid 1s homogeneous, and particularly not

80

90

shown 1n Fig. 8. When the liquid stream is |

99

when the liquid also has the considerable

viscosity found in a paint, varnish or lacquer.

With such a homogeneous liquid- stream
housed by an air sheath, the portions of the
supplemental air jets which are approxi-

100

mately tangential of the liquid stream 1 will

simply merge with parts of the air sheath 4
and will cooperate with this sheath to pre-
vent the liquid from being promiscuously

105

scattered during the flattening and atomizing

of the spray into a fan-shaped spray of ellip-
tical cross-section. Consequently, the pro-

Jeetion or so-called “target” of the spray on a
distant surface will have a fairly sharply de-

fined elliptical contour, such as that shown

atbin Fig. 9.

However, if the stream 1 in Fig. 8 consists

~of a finely ground solid material loosely sus-

pended in a non-viscous material, such as wa-
ter, the impact of the said approximately
tangential portions of the supplemental air
jets on this stream will flick some of the solid
particles: out of the water, since the water
will not cling to these particles with any con-

~ siderable tenacity. Consequently, the result-

ing projection of the spray, although still of
the same general elliptical outline 5, will also

include scattered particles 6 outside the ad- -

equately coated part of the object against

-which the spray is directed. _ o
- To overcome the detaching of such “off-

-

spray” producing particles from a stream of

110
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material when this stream is of a non-homo-

geneous constituency, we deform the cross-
section of the projected stream before the
supplemental air jets impact on this stream,
s0 as to reduce the diameter of this stream in
a plane at right angles to the common plane

P (Fig. 1) of the axes of these air jets. With

this deformation carried to a suitable extent,
the cross-section of the gemerally liquid
stream 7 when reached by the converging
supplemental air jets 2 has an eliptical con-
tour with the longer axis of the ellipse in the
sald common plane P of the axes of these air
jets, as shown in Fig. 10; as the result, the
same edge portions of the air jets which would
flick heavy particles out of light liquid if
the stream were of circular section (as in Fig.
8) will pass freely alongside the stream and

will merge with the (now also elliptical) air

sheath 8 so as to prevent the ejecting of par-

ticles from the stream. Consequently, by pre-
Hlattening the projected stream along a diam-
eter at right angles to the said common plane
of the air jets (or in the plane F of Fig. 1
along which the spray is to be flattened), we
avold the objectionable off-spray which here-
tofore has prevented an efficient use of spray
guns 1n connection with such materials a
vitreous enamels. - |
In proceeding according to this method
with common types of spray guns—such as
that of the above mentioned Binks patent—
we merely need to modify the spray head so
that diametrically opposed portions of the
stream-housing air sheath will exert the need-
ed flattening action in the desired direction on
the projected stream before the forwardly
converging air jets impact on this stream.
For this purpose, we desirably make the

central air port 8 in the cap-like air nozzle

9 (Figs. 1 to 5) substantially elliptical in
cross-section, with the longer axis of the
elliptical formation in the plane F along
which the spray is to be flattened: so that
with the exteriorly cylindrical tip 10 A of a
liquid nozzle 10 freely housed by this central
air port, a greater volume of air will issue
through the radially enlarged bore portions
8 A than through the bore portions adjacent
to the shorter axis of the ellipse. Since the
compressed air issuing from this annular air
port will begin to expand as soon as it leaves
the port, the increased amount of air issuing

through the enlarged bore portions (and

which in each case is greatest adjacent to the
longer axis of the ellipse) will exert a greater
pressure against the stream than the air
issuing from air outlet portions intermediate
of these radially enlarged bore portions,
thereby compressing the stream of hiquid
along the said axle F. | -
However, the average distance D (Fig. 2)
which this stream traverses before the for-

wardly converging air jets impact on it is so -
short that .the flattening effect ordinarily _

3

would not be sufficient for our purpose ; hence
we desirably also form the enlarged port por-
tions so that they taper forwardly, so that
the air sheath portions S (Fig. 7) which issue
through these bore portions will converge
toward the axis I of the liquid stream. By
domg this, we can readily modifv this ini-
tially expanding liquid stream so that its di-
ametric longitudinal section (taken in the
sald plane F) will be as indicated by the
stream edge lines 20 in Fig. 7, before the air
Jets J impinge on this stream.

Such an enlarging of two diametrically
opposed portions of the central air port, to-
gether with the said forward tapering of
these port portions, can easily be accom-

70

5

80

plished by ‘initially forming the air cap 9 -
with a circular central Lore 8 corresponding .

1 diameter to that needed when the same
air nozzle is to be used in spraying a homo-
geneous hiquid, and  thereafter taking two
cuts with a-milling cutter disposed at a suit-

89

able angle with respect to the axis of the air

nezzle. Thus, Fig. 6 shows the position of
the milling cutter at the end of the first of

two such operations; and the ares 8 A and

8 B (in Figs. 4 and 5) show the contours
of such an enlarged port respectively at the
front and rear ends of the port. o
By thus merely forming two arcuate bore
enlargements we can sufficiently approximate
a true elliptical contour for practical pur-
poses, and the gradual decrease in the width
W (Fig. 4) of the annular air port from the
middle of each such arc to the end of the arc
causes a gradual reduction in the volume of

alr issuing throngh circumferentially differ- |

ent portions of each such port enlargement.
This progressive difference obviously will
hold true also with changes in the Propor-
tionate diameter of the milling cutter (and
of the corresponding change in the radius of
the arcuate-sectioned enlargement) in pro-
portion to the diameter of the unenlarged
bore portions; and the spread of the arcuate
enlargements (circumferentially of the bore)
can also be varied consilerably. ‘However,
we preferably form these enlargements so
that each thereof extends throueh an arc of

not less than 90 degrees and so that the ex-

treme spread of each enlargement (radially
of the port) is not more than half the radial
minimum width of the resulting annular air
discharge outlet. | ; * |

The extent of these diametrically opposite
port enlargements may be varied according
to the specific gravity of the liquid mate-
rial. and also according to the differences in
the pressures at which the liquid and the co.11-
pressed alr are supplied to the appliance.

Thus, under some condit’ons the enlarging

of two opposed port bore portions need not

be carried to the extent shown in Figs. 1 to-

90

85

160

105

110

115

-
b
A
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6, in which the enlargements extend to the.

forward end of the port. Instead, we have

136
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-~ found 1t sufﬁc_ié’nt for some plirposes to use the
- milling cutter only to such an extent that the
- forward end of the central air port 8 remains

a circle, as in Fig. 11; thereby still obtain-

ing a substantially elliptical rear end for the
port, the cross-sections along the two axes .

~ of the ellipse being as shown in Figs. 12 and

13, respectively.

~ In each of the .heretol-fore described em-

10

bodiments, the increase in the emission of air
through two diametrically opposite portions

~ of the annular air port is obtained by corre-

15

20

sponding arcuate recess formations in -the
outer wall of this port, so that the needed spe-
cial machining is all on the air nozzle. 'This
is- desirable, since the recess formations can
then be accurately located in relation to the
supplemental air ports 3 which commonly

‘are formed in diametrical opposite integral

projections 12 on the air nozzle; and-since
this construction permits the _
flattened spray to be shifted by rotating the

air nozzle on the body of the appliance with-

out affecting the beneficial results of our in-

25

30

- 35

40

45

50

1)

60

vention and without requiring other adjust-
ments. R _. o
However, our invention can also be em-
ploved by .deforming the exterior of the tip
of the liquid nozzle to a substantially ellip-
tical cross-section while providing the air
nozzle with a forwardly tapering central air
port-14 of circular section, but in this case the

liquid and air-nozzles must be accurately as-

sembled so that the supplemental air ports 3
in the air nozzle will be in a plane R (¥ig.
15) along the common axis of both nozzles
and along the shortest diameter of the el-
liptical exterior cross-section of the liquid
nozzle 13. With this assembly, it will be evi-

“dent from Figs. 15 and 16 that the amount
of air issuing at the ends of the shorter axis

of the elliptical exterior section of the liquid

nozzle will be greater than that issuing at

the ends of the longer axis; also that the gen-
eral direction of the larger volume of air

~will be at a larger angle 15 (Fig. 15) than
. the corresponding angle 16 for the smaller
~ -volume of air in Fig. 16, so that the operation
- of the nozzle assembly is similar to that of
‘the previously described two embodiments.

~ Moreover, in each of the illustrated embodi-

“ments, the width of the annular air outlet

(between the 'central air port in the air noz-

zle and the exterior of the tip of the liquid

nozzle) decreases-quite gradually in both di-
rections circumferentially of the said tip
from the shorter axis of the elliptically
formed outlet wall, and the general angle at
which the air issues from this outlet also

decreases gradually in both of the said di-
rections. Consequently, we avoid any ten-

. dency toward producing a jagged spray.

However, while we have heretofore de-

seribed our invention in embodiments in-

65 cluding desirable details of construction and

plane of the

1,807,178

arrangement, ‘we do not wish to be limited

in these respects, since many changes might
be made without departing either from the

spirit of our invention or from the appended

claims. Nor do we wish to be limited to the
type of appliance in connection with which

our invention is employed, although we have

70

found commercial types of spray guns par- -

ticularly suited for this purpose. |
So also, we do not wish to be limited to the

use of our 1nvention 1n connection with non-

homogeneous liquid materials, as we have

found that it also is advantageous in reducing -
the time required for coating objects with

some of the more common homogeneous coat-
Ing materials; hence we-are. using the terms

“liquid material” and “generally liquid ma-

terial” 1n the claims in theé broad sense in
which these terms include both homogeneous

liquids, non-homogeneous liquids, and liquids.
having solid particles intermingled with

them. | .
$ ] » ] . e _ :
We claim as our invention: _

1. The method of producing a flattened
spray of liquid material of sharply defined:
cross-sectional contour, which consists in

forming the liquid into a stream of elliptical
cross-section and subjecting said elliptically
sectioned stream to the compressing action of

“two opposed jets of air having their axes in
a common plane with the longer axis of the *

said elliptical cross-section of the stream.
2. The method of producing a fan-shaped

spray of liquid material which comnsists in pro-

jecting the liquid in the form of a cylindrical

stream, then flattening the said stream along

one diameter of the stream to an elliptical

cross-section, and thereafter simultaneously
‘atomizing the stream by the action of opposed
-alr jets so as to flatten the streamalonga diam-

eter at right angles to the aforesaid diameter
of the stream. . ° I

3. In the producing of a fan-shaped
by the impact of opposed and converging jets
of air against a stream of liquid, the steps of
projecting the liquid in a stream of circular
section ; flattening the stream, before the 1m-
pact of the air jets thereon after its said pro-

jection and in a direction at right angles to

that in which the said: jets exert a stream-
flattening action. |

"~ 4. The method of converting a '-.proj'ected

~¢ylindrical liquid stream into a flattened

spray, which consists in first flattening the

stream by alr pressure in a plane diametric

of the stream, and thereafter atomizing and
reflattening and atomizing the stream by air

sp?ay,-

5

80

85

80

95

100

110

120

pressure in a diametric plane at right angles

to the aforesaid plane. |
5. In the production of a flat spray by the

simultaneous impinging against a projected
‘stream of liquid of two opposed jets of air

having their-axes in a common plane dia-

metric of the liquid stream, the step of flat-
tening the said stream along the said plane

125

130
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by air pressure prior to the impinging of

the said air jets on the stream. -
6. In the production of a flat spray by

- the simultaneous impinging against a pro-
5 jected stream of Liquid of two opposed jets
- of air having their axes in a common plane

10

15

diametric of the liquid stream, the step of
housing the projected liquid stream prior to
the said impinging of theair jets onthe stream
by a tubular sheath of air having a circular
‘bore, which air sheath is of greatest radial
thickness in a plane diametric of the said
stream and at right angles to the aforesaid
plane, and which air sheath decreases gradu-
ally in thickness toward the first named plane.

7. The method of converting a projected
cylindrical liquid stream into a flattened

spray which consists in surrounding the said

projected stream with a tubular air sheath
having two diametrically opposite sheath
portions of greater thickness than the sheath
portions intermediate thereof, and thereafter
subjecting the air-sheathed liquid stream to
the action of opposed air jets having their
axes 1n the same longitudinal plane diametric
of the sheath with the middle points of the
sald opposite sheath portions.

8. The method of producing a flattened

spray of liquid, which consists in projecting
the liquid in the form of a cylindrical stream;
projecting around the said projected stream
of liquid an air sheath having diametrically
opposite portions thereof conver%ing toward
a common point on the axis of the liquid
stream, so ag to flatten the stream along one

~ diameter thereof; and thereafter projecting

o

against.the
of air having their axes in a common plane of
the longest diameter of the fiattened stream.

9. The method of producing a flattened
spray of liquid, which consists in 1nitially
projecting the liquid in the form of a cylin-
drical projected stream; projecting around
the said stream of liquid an air sheath hav-
ing -diametrically. opposite portions thereof
converging toward a common point on the
axis of the liquid stream, so as to flatten the

projected stream along one diameter thereof;

and thereafter projecting against the flat-

’ tened stream two opposed jets of air having

their axes 1n a common plane with the longest
diameter of the flattened stream and converg-

. Ing toward a point on the axis of the stream

9

60

60

adjacent to the aforesaid point. -

10. In a liquid spraying appliance, means
for producing a projected liquid stream of
elliptical cross-section; and means for pro-
jecting against opposite sides of the said
stream converging jets of air having their
axes In a common plane with the longer axis
of the elliptical cross-section of the stream.

11. In a liquid spraying appliance, means
for producing a liquid. stream of elliptical
cross-section; and means for projecting

‘agalnst opposite sides of the said stream two -

attened stream two opposed jets

&

Jets of air having their axes in a common

plane with the longer axis of the elliptical

cross-section of the stream and with each jet

of a diameter not less than the shorter diam-
‘eter - of the elliptical cross-section of the
‘stream. '

12. In a liquid spraying appliance,'méans
for projecting a liguid stream of circular

‘cross-section, means for directing air against .
opposite sides of the said stream, and means

for thereafter projecting air against the two

‘sides of the stream circumferentially inter-

mediate between the aforesaid sides.

13, In a liquid spray appliance, an air-pro-
Jecting member haxing a frontal wall provid-
ed with an air discharge port; the front and
rear ends of the said port each being sub-
stantially elliptical,-with the major ellipse
axis of both ends in a common plane diamet-
ric of the port, and with the length of the
sald major axis longer at the rear end of the

port than at the forward end, the minor el- |

70
15

80

83

lipse axes being equal at both ends of the

port. | |
14, In a liquid spraying appliance, a lig-
uid-discharging nozzle having a tubular tip,

- 90

and an air nozzle having an outlet port coax-

1al with the sald tip and into which the said

tip extends, the sald tip being freely spaced -

from the bore wall of the said port, and the
rear end of the said port being substantially
elliptical. o ' |

15. In a liquid spraying appliance, .i liquid

nozzle having a tubular outlet tip, and an air
nozzle coaxial with the liquid nozzle and hav-
Ing an axial central bore freely housing the

95

100

sald tip, the forward ends of the said tip and -

air nozzle bore being substantially in a com- |

mon plane at right angles to their axes: the
alr nozzle also being provided with two sup-
plemental air ports having their forwardly-
converging axes disposed in a common plane
diametric of the liquid nozzle: the said cen-
tral bore being of a’substantially elliptical
cross-section with the minor. axis of the el-
lipse in the said common plane. |

16. In a liquid spraying appliance, a liquid

105

110

nozzle having a tubular outlet tip, and an air

nozzle coaxial with the liquid nozzle and hav-
g an axial central bore freely housing the

sald tip, the forward ends of the said bore

and tip being in a common plane; the air
nozzle also being provided with two supple-
mental air ports having their forwardly con-
verging axes disposed in a common plane di-
ametric of the liquid nozzle; the said central
bore having its rear end of substantially el-

liptical cross-section with the minor axis of -
the ellipse in the said common plane, the di-

ametrically opposite wall portions of the

‘sald bore being parallel at the ends of the
minor axis of the bore and forwardly con-
verging at the ends of the major axis of the

bore. . .
17. In a liquid spraying appliance, a liquid

115
120
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15

-

nozzle havmg a tubular outlet tlp and an air ing walls of sald outlet bein conver ently

6 1,897,173

nozzle coaxial with the liquid nozzle and hav- dlsposed and other portions emg substan-

ing an axial central bore freely housing the tially parallel.

sald tip;-the air nozzle also being prowded
with two supplemental air ports having their

forwardly converging axes disposed in a com-
mon plane diametric of the liquid nozzle; the

said central bore having two dlametrlcall
opposite bore enlargements disposed Wlth
their ‘middle points in a plane axial of the

liguid nozzle and at right angles to the

aforesaid plane, the said bme enlargements

Signed at Chlcacro, Illinois, Aprll 25th,

1931

having thelr Walls converging forwardly to- -

ward the axis of the liquid nozzle.

18. In a liquid spray appliance, a liquid-

projecting nozzle having a hollow cylindri.

“cal tip, and an air- pm]ectmg member hav- -

20

ing a frontal wall provided with a forwardly
tapermg air discharge port housing the said

tip and larger in all radial dlmensmns than

the said tlp the front. and rear ends of the

- said port each being substantially elliptical,

- 30

with the major elhpse axis of both ends in

-~ a common plane diametric ot the port.
29 -

19. In a liquid spraying appliance, a liquid-
discharging nozzle having a tubular tip of
circular periphery in cross-section and an air

nozzle having a forwardly tapering outlet -

port coaxial with the said tip and freely hous-
ing the said tip, the said port being of sub-
stantially elhptlca,l cross-section.

20. In a liquid spraying appliance, a lig-

- uid-discharging nozzle having a cylmdrlcal

39

- axlal  with the said tip and having two dia-

40

45

tubular tip and an air nozzle having an out-
let port coaxial with the said tip and freely

housing the said tip, the said port being co-

metrically -opposite and symmetrically
formed bore enlargements, the remaining
portions of the said port bemg parts of a
common cylindrical surface.

21. In a liquid spraying appliarice, a hqmd- '
discharging nozzle having a cylindrical tu-

bular tip, and an air nozzle having an outlet
port coaxial with the said tip and freely

“housing the said tip, the said port being co-

~axial with the said tip and having two dia-
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- right angles to the axis of the tip, the wall of -

'65

metrically opposite and symmetrically
formed bore enlargements; the port wall por-
tions formed by the said enlargements re-
spectively bemtr portions of two cylindrical
surfaces havmg their axes inclined at equal
angles to the ‘axis of the hquid nozzle, and
the remaining port wall portions being por-
tions of a cylindrical surface coaxial with
the liquid nozzle.

22. In a hquid spra,ylnfr appliance, a liquid
nozzle having a cylmdrlcal tubular tip, and

an alr nozzle having an outlet port into which

the said tip extends, the forward ends of the
sald tip and port being in a common plane at

said port and the exterior wall of the said
tip being spaced apart to provide an annu-
lar air outlet, certain portions of the oppos-
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