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This invention relates to spray nozzles which
have a spray orifice through which 2 spray stream
is discharged from the nozzle, and has reference
more particularly te the provision of the nozzle,
at the orifice end thereof, with channels or
grooves which extend rearwardly from the ori-
fice location and supply air to the base of the
issuing stream in a direction to accord with the
stream flow from the orifice, the present appli-
cation being a continuation in part ef my co-
pending applications Serial No. 81,288, filed March
14, 1949, now Patent No. 2,621,078 and Serial No.
280,507, filed May 28, 1952.

As g spray stream discharges from a nozzle
orifice, it imparts to the air around the spray
stream, movement therewith in the same direc-
tion, and this air movement tends to produce at
the hase of the spray stream where the latter
emerges from the nozzle, an area of low pressure
which requires free flow of air thereto to avoid
undesirable suction effect on the issuing spray
stream.

Many spray nozzles however are made with
the end thereof through which the orifice leads,
of relatively wide area, usually for orifice pro-
tection, and have the orifice exit at or recessed
in the nozzle end, and in such nozzles, as hereto-
for made, air access for relief of the low pressure
created at the base of the air stream has bheen
in a direction directly sidewise toward the base
of the stream or even in a direction reverse to
that of the spray stream flow when the orifice
exit is recessed in the nozzle end. Iu such cases,
abrupt chsnge of direction of air flow occurs at
the base of the spray stream and this results in
incomplete relief of low pressure and creates air
turbulence which affects precision of spray dis-
charge, dissociates particles from the spray
stream and causes dripping from the nozzle end.

This is particularly disadvantageous in small
capacity spray nozzles which produce a rela-
tively fine spray stream, and especially in nozzles
which have an orifice of narrow elongated cross
section for producing a thin flat fan shaped spray,
as the thin edge portions of the spray are quite
susceptible to disturbance by the air turbulence
and the uniformity of the spray throughout the
fanwise expanse thereof is readily affected
thereby.

Necessarily the above mentioned abrupt change
in the direction of relief air flow has some re-
tarding effect on the exterior of the spray stream,
and freedom of air flow and unretarded stream
flow would be facilitated by introducing the re-
lief air in a manner so that its direction of flow
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to the base of the stream is in a direction cor-
responding to that of the spray stream.

The principal objects of the present invention
are to introduce the relief air in such nozzles in
such manner that its direction of flow to the
base of the spray stream is in a direction corre-
sponding to that of the spray stream discharge;
to supply the relief air to the base of the spray
stream at a place close to the orifice exit; to
provide an air relief construction which is par-
ticularly advantageous in fan shape spray
nozzles; to permit the spray orifice to be recessed
in the end of the nozzle without affecting the
direction and proximity of supply of relief air
to the base of the spray stream; and in general
to avoid reduction of air pressure and air turbu-
lence at the base of the spray stream in nozzles
which have a relatively large end area within
which the orifice is located, these and other ob-
jects being accomplished as explained herein-
after and as shown in the accompanying draw-
ing, in which:

Fig. 1 is a side view of a spray nozzle having
the discharge end or tip thereof made in accord-
ance with this invention;

Fig. 2 is a top view of the nozzle of Fig. 1,
looking at the spray discharge end thereof;

Fig. 3 is a longitudinal sectional view of the
nozzle taken on the line 3—3 of Fig. 1;

Fig. 4 is a sectional view of the nozzie tip taken
on the line 4—4 of Fig. 2;

Fig. 5 is a side view of a nozzle tip showing a
modification of the invention;

Fig. 6 is an end view of the nozzle tip of Fig. 5;
and

Fig. 7 is a sectional view of the nozzle tip of
Figs. 5 and 6, taken on the line 7—17 of Fig. 5.

Referring to the drawing, the nozzle illustrated
therein is of a type for producing a thin, flat,
fan-shaped spray and is composed of a body i@
having a large cylindrical opening {1 there-
through, a flat sided nozzle tip §2 which is made
as a separate part and secured to the outer end
of the body (8, a strainer 13 in the cylindrical
opening i1 of the body and having an annular
flange {4 at the outer end thereof interposed
between the nozzle tip 12 and the outer end of
the body 18, and a clamping member {5 by which
the nozzle tip 12 is secured to the body 16.

The body {0 is internally threaded at {8 at its
end remote from the tip 12 for connection to a
pipe or other means through which liquid is sup-
plied to the nozzle and the other end of the body
is externally threaded at 17 for threaded connec~

-tion therewith of the clamping member {§ which
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is of collar nut type with the outer end of the
collar turned in as at {5¢ to engage over an an-
nular flange £8 at the base of the nozzle tip for
clamping the latter against the outer end of the
strainer 13 and the strainer flange (4 against
the ouier end of the nozzsle body. The clamping
member 15 and body {6 each have a portion of
the length thereof of external hexagonal form
as indicated at 12 and 20 respectively, or of other
suitable form for wrench engagement for con-
veniently securing the parts together.

The illustrated strainer 13 has a hollow c¢ylin-
drical hody 21 surrounded by a cylindrical scresn
93 which is secured thereon by a screw 23 which
is threaded into the lower end of the strainer
body 2! and has a large head against which the
lower end of the screen 22 abuts. The strainer
hody 21 has a series of transverse slots 24 through
its wall, preferably at several places therearound,
for example at diametrically opposed sides there-
of, so that liquid introduced through the lower
end of the nozzle passes through the screen into
the interior of the strainer body 2§, and the body
21 in the vicinity of said slots preferably is turned
down to the size smaller than the interior of tne
screen 22 but with annular screen contacting ribs
2% lefi ab suitable intervals, so as to allow free
flow of liquid through a considerable area of the
screen to the slots 24.

The nozzle tip {2 has a bored out cavity 26 com-
municating with the interior of the strainer body
21 and leading to a relatively small diameter bore
27 with rounded or dome shaped outer end 28
through which the spray orifice 2§ is formed.

The orifice 29 is recessed in the end of the
nozzie at the bottom of a groove 30 which ex-
tends crosswise of the nozzle end and at its bot-
tom cuts through and infersects the rounded
outer end of the chamber or passage 27 to form
the orifice 23, the groove 30 being of acutely

ngled v-shaped cross section so that the orifice
28 produced by its intersection with the rounded
cuter end of the chamber or passage 27 will be
of the long narrow shape required to produce a
fiat fan-shaped spray.

In nozzles of the type above described, and
especially those of small capacity in which the
orifice is small and precision of spray is of par-
ticwlar importance, it is customary to construct
the norzle or the nozzle tip thereof with an end
face of relatively large area within which the
orifice 29 is locategd, so as to safeguarg the nozzle
orifice and the nozzle eng or tip portions in the
immediate vicinity of the spray stream from any
damage which might affect the precision of the
spray stream, and because of this relatively wide
area of the end face, and the consequent side-
wise flow of air to the base of the spray stream,
incomplete air relief, and air turbulence, occurs
which detrimentally afiects the precision of the
spray stream as above explained.

To avoid this objectionable effect on the issu-
ing spray stream, I have provided, in accordance
with the present invention, facilities which noi
only supply adeqguate air to the orifice exit zons
for relief purposes but deliver the air thereto in
close proximity to the orifice exit and in a direc-
tion corresponding to that of the spray stream
discharge so that there is no detrimental change
in direction of air flow at the base of the spray
stream and objectionable low pressure and air
turbulence are substantially eliminated at that
prlace.

For this purpose, the illustrated nozzle is pro-
vided at opposite sides of the nozzle tip 12 with
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relatively large grooves 31, which slope rearward-
1y from the discharge end of the nozzle tip and
open outwardly through the opposite sides of the
nozzle tip as shown, these grooves having their
inner ends located in close proximity to the re-
spective opposite ends of the orifice 28, and ar-
ranged so that the air supplied through said
grooves, flows past the orifice location in a direc-
tion corresponding to that of the spray stream
flow from the orifice 28, and in such close prox-
imity to the orifice thai the air flow is iree and
unretarded and no objectionable low pressure,
or air turbulence, oceurs around the spray stream.

Peferably, the grooves 3f are curved from end
to end, as indicated at 8%, so that the air flow-
ing therealong is gradually deflecteq to the de-
sired direction of flow past the nozzle crifice lo-
cation, and the inner ends of these grooves are
preferably arranged as close to the ends of the
orifice 28 as adequate stock reguirements at the
orifice ends will allow.

Thus as the spray stream, indicated by dotted
lines at 33, emerges from the orifice 28, the air
flow therearound is in substantially the same
direction, and accordingly the issuing stream is
not subjected to any abrupt change of direction
of air flow or air turbulence to disturb the integ-
rity or shape of the spray stream.

In such nozzles, it is often times desirable to
recess the orifice quite deeply in the nozzle end
or tip for greater protection of the orifice, and
in nozzles of the flat fan-shape spray type it has
been customary, for that purpose, to provide ite
nozzle or nozzle tip with a groove of substantial
depth which extends across the discharge end of
the nozzle or nozzle tip, and to locate the spray
orifice at the bottom of this deep groove substan-
tially midway between the ends thereof.

Such nozzles have been made with a deep
groove of V-cross section extending directly
across the nozzle end or the nozzle tip end from
side to side thereof, and having a spray orifice
in the hottom at the apex of the deep V-cross
section groove, and they have also been made
in accordance with the invention of my afore-
said application Serial No. 81,283 with a deep
round bottom grcove of substantial width which,
in like manner, extends across the nozzle end or
the nozzle tip end from side to side therscf, and
has a small V-shaped orifice forming groove in
the hottom thereof.

In such nozzles, the place of emergence and
the base of the spray stream are at the bottom
of the deep orifice protecting groove, and the air
supply for relieving the low pressure, which the
spray stream discharge tends to produce around
the base of the spray stream, flows inwardly
through the opposite end portions of the orifice
protecting groove in a direction crosswise of the
nath of discharge of the spray stream so that the
above explained objectionable abrupt change of
direction of air flow, and air turbulence, occur at
the base of the spray stream.

The present invention is applicable to such
deep orifice protecting groove nozzies to avoid
abrupt change of direction of air flow and air
turbulence at the hase of the issuing spray stream
by merely providing such nczzles with grocves 31
which slope rearwardly from the orifice 29 at the
opposite sides thereof and lead respectively into
the bottom of the opposite end portions of the
transversely extending orifice protecting groove,
as indicated in Figs. 5, 6 and 7.

In said figures, in which the same reference
numerals are employed to designate parts which
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correspond to those of the structure of Figs. 1, 2,
3 and 4, a round bottom orifice protecting groove
34 is employed having a small V-shaped orifice
forming groove 30 at the bottom thereof, in ac-
cordance with the invention of my application
Serial No. 81,288.

In accordance with the present invention, that
round bottom groove 34 has the rearwardly slop-
ing grooves 3! extending downwardly from the
bottom of the respective end portions of the
round bottom groove 34, the grooves 3! and 34,
in effect, intersecting one another substantially
at the level of the nozzle orifice 28.

Thus, there is a flow of air inwardly and up-
wardly through the rearwardly sloping grooves
3{, and the air thus supplied is deflected by the
longitudinally curved bottom 32 of the grooves
3f so that the flow of air past the orifice zone
corresponds sufiiciently to that of the siream
issuing from the orifice 28 to avoid any objection-
able low pressure or air turbulence around the
base of the spray stream in the same manner as
in the structure of Figs. 1, 2, 3 and 4.

The orifice protecting groove 34 may be of
other cross sectional shapes, and the grooves 38
may be of less width than the orifice protecting
groove 34, as shown, or may be of the same width
a3, or even greater width than that of the orifice
protecting groove, and the orifice 2% need not be
of the cross sectional shape shown herein, al-
though the rearwardly extending air supply
grooves 3! arve particularly advantageous with
nozzles having orifices of narrow elongated shape
Tfor producing filat fan-shape sprays and espe-
cially in small capacity nozzles of that type.

The provision of the nozzles with the rear-
wardly extending grooves 3i also has an advan-
tage, as indicated in my above mentioned appli-
cation Serial No. 280,507, that it minimizes
the amount of stock required to be removed
by the cutter in producing the smail V-shaped
greoves 38.

While I have shown and described my inven-
tion in a preferred form, I am aware that various
changes and modifications may be made thersin
withouf departing from the principles of the in-
vention, the scope of which is to be determined
Ly the appended claims.

What I claim is:

1. A spray nozzle of the class descriked having
an elongated narrow orifice through which a
spray stream is dischargeable outwardly from the
interior of the nozzle to the exterior therecf in
o flat fan shaped spray, said nozzle having two
channels at opposite sides respectively thereof
which converge toward one another in the direc-
tion of spray discharge, each said channel hav-
ing one end thereof directed outwardly through
the side of the nozzle to the exterior thereoi at
a place rearwardly distant from the plans of the
orifice and said channels having their other ends
closer to one ancther and at the opposite sides
respectively of and directed forwardly beyond
a nozzle portion which is recessed and diverg-
ingly tapered outwardly in the direction of the
spray discharge, the said elongated orifice being
in the bottom of said recessed portion and said
crifice extending in its direction of elongation
hetween and having its oppcsite ends in close
proximity respectively to the aforesaid closer
other ends of the channels and said orifice being
substantially central of the width of said closer
other ends and of a width substantially less than
that of said closer other ends, so that the fan
shaped spray discharged from the orifice is sub~
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stantially midway of the width of and presented

. edgewise toward said closer other ends.

2. A spray nozzle of the class described having
an elongated narrow orifice through which a
spray stream is dischargeable outwardly from
the interior of the nozzle to the extericr thereof
in a flat fan shaped spray, said nozzie having
two channels at opposite sides respectively there-
of which converge toward one another in the
direction of spray discharge, each said channel
having one end thereof directed outwardly
through the side of the nozzle to the exterior
thereof at a place rearwardly distant from the
plane of the orifice and said channels having
their other ends closer to one another and at
the opposite sides respectively of and directed
forwardly beyond a nozzle portion which is re-
cessed and divergingly tapered outwardly in the
direction of the spray discharge, the said elon-
gated orifice being in the bottom of said recessed
portion and said orifice extending in its direc-
tion of elongation between and having its oppo-
site ends in close proximity respectively to the
aforesaid closer other ends of the channels and
said orifice being substantially central of the
width of said closer other ends and of a width
substantially less than that of said closer other
ends, so that the fan shaped spray discharged
from the orifice is presented edgewise toward said
closer other ends substantially midway of the
width thereof, the said recessed nozzle portion
having therearound four spaced apart nozzle por-
tions between which the channels are interposed
and each of which said four portions extends
forwardly in the direction of spray discharge and
has the forward extremity thereof at least as far
forward in the direction of spray discharge as
the place where the spray stream emerges from
the nozzle.

3. A spray nozzle of the class described having
an elongated narrow orifice through which a
spray stream is dischargeable outwardly from
the interior of the nozzle to the exterior therect
in a flat fan shaped spray, said nozzle having a
portion thereof tapered outwardly in the direc-
tion of spray discharge therefrom to a narrow
neck portion which has an elongated orifice
extending erosswise thereof and has an enlarge-
ment at each end thereof and integral therewith
and located respectively at opposite sides of the
elongated orifice, each enlargement having por-
tions thereof extending oppositely from the re-
spective end cf said neck portion in the direction.
of the length of the elongated orifice and con-
tinued rearwardly along said tapered portion of
the nozzle and together with the oppositely ex-
tending rearwardly continued portions of the
other enlargement forming two channels at the
opposite sides respectively of said externally
tapered portions, each of which extends along
said externally tapered portion to said narrow
neck portion in a direction toward the central
axis of spray stream discharge, each said chan-
nel having one end thereof directed outwardiy
through the side of the nozzle to the exterior
therecf at a place rearwardly distant from the
plane of the orifice and said channels having
their other ends closer to one another and at the
opposite sides respectively of and directed for-
wardly beyond ssid narrow neck portion with the
said elongated orifice extending in the direction
of its length between and having its ocpposite ends
in close proximity respectively to the aforesaid
closer other ends of the channels, said orifice
being substantially central of the width of said
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closer other ends and of a width substantially
less than that of said closer other ends, so that
the fan shaped spray discharged from the orifice
is substantially midway of the width of and pre-
sented edgewise toward said closer other ends.

4. A spray nozzle of the class described hav-
ing an elongated narrow orifice through which a
spray stream is dischargeable outwardly irom
the interior of the nozzle to the exterior thereof
in a flat fan shaped spray, said nozzle having a
portion thereof externally tapered outwardly in
the direction of spray discharge therefrom to 2
small forward end in which the elongated orifice
extends crosswise thereof and said nozzle hav-
ing two channels at opposite sides respectively
thereof which extend along said externally ta-
vered portion at opposite sides thereof to said
small forward end thereof, each in a direction
toward the central axis of spray stream dis-
charge, each said channel having one end there-
of directed outwardly through the side of the
nozzle to the exterior thereof at a place rear-
wardly distant from the plane of the orifice and
said channels having their other ends closer to
one another and at the opposite sides respective-
ly of and directed forwardly beyond said sinall
forward end with the said elongated orifice ex-
tending in its direction of elongation between
and having its opposite ends in close proximity
respectively to the aforesaid closer other ends of
the channels, said orifice being substantially cen-
tral of the width of said closer other ends and
of a width substantially less than that of said
closer other ends, so that the fan shaped spray
discharged from the orifice is substantially mid-
way of the width of and presented edgewise to-
ward said closer other ends, said channels being
concavely curved in the direction of their length
and having their said closer other ends leading

forwardly beyond said small forward end of the &

tapered portion in directions unopposed to one
another.

5. A spray nozzle of the class described hav-
ing an elongated narrow orifice through which a
spray stream is dischargeable outwardly from
the interior of the nozzle to the exterior thereof
in a flat fan shaped spray, said nozzie having a
vortion thereof externally tapered outwardly in
the direction of spray discharge therefrom to &

small forward end in which the elongated ori- &

fice extends crosswise thereof and said nozzle
having two channels at opposite sides respec-
tively thereof which extend along said externsai-
Iy tapered portion at opposite sides thereof to
said small forward end thereof, each in a direc-
ticn toward the central axis of spray stream dis-
charge, each said channel having one end there-
of directed outwardly through the side of the
nezzle to the exterior thereof at a place rear-
wardly distant from the plane of the orifice and
said channels having their other ends closer
o one another and at the opposite sides respec-
tively of and directed forwardly beycnd said
small forward end with the said elongated ori-~

fice extending in its direction of elongation be- .

tween and having its opposite ends in close
proximity respectively to the aforesaid closer
other ends of the channels, said orifice being
substantially central of the width of said cioser
other ends and of a width substantially less than
that of said closer other ends, so that the fan
shapeqd spray discharged from the orifice is sub-
stantially midway of the width of and presented
edgewise toward said closer other ends, the said
orifice being recessed in the small forward end
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8
of said externally tapered portion in and mid-
way of the length of a small groove which is of
substantially less width than and exfends be-
tween and has the opposite ends thereof open-
ing into said closer other ends of the channels.

6. A spray nozzle of the class described hav-
ing an elongated narrow orifice through which
a spray stream is dischargeable outwardly from
the interior of the nozzle to the exterior thereof
in a flat fan shaped spray, said nozzle having a
portion thereof externally tapered outwardly in
the direction of spray discharge therefrom to a
small forward end in which the elongated ori-
fice extends crosswise thereof and said nozzle
having two channels at opposite sides respec-
tively thereof which extend along said external-
ly tapered portion at opposite sides thereof to
said small forward end thereof, each in a di-
rection toward the central axis of spray stream
discherge, each said channel having one end
hereof directed outwardly through the side of
the nozzle to the exterior thereof at a place rear-
wardly distant from the plane of the orifice and
said channels having their other ends closer to
one another and at the opposite sides respec-
tively of and directed forwardly beyond said
small forward end with the said elongated ori-
fice extending in its direction of elongation be-
tween and having its opposite ends in cilose
proximity respectively to the aforesaid closer
other ends of the channels, said orifice being
substantially central of the width of said closer
other ends and of a width substantially less than
that of said closer other ends, so that the fan
shaped spray discharged from the orifice is sub-
stantially midway of the width of and presented
edgewise toward said closer other ends, s2id noz-
zle having a relatively large groove extending
across the small forward end of the said ex-
ternally tapered portion and with which the said
channels communicate at their said closer other
ends and said large groove having said orifice
recessed in the bottom thereof in and midway of
the length of a small groove which is of substan-~
tially less width than said large groove and has
the opposite ends thereof opening into said closer
other ends of the channels, said large groove
and small groove and orifice and channels all
heing in the same plane.

7. A spray nozzle of the class described hav-
ing therein a passage which extends cutwardly
toward the exterior of the nozzle and has the
cuter end thereof of rounded dome shape with
an elongated orifice extending crosswise thereof
through which a spray stream is dischargeable
outwardly from the passage to the exterior of the
nozzle in a flat fan shaped spray, the portion of
the nozzle through which said passage exiends
being externally tapered in the direction of the
length of said passage to a small forward end
in which the elongated orifice exiends crosswisa
thereof and said nozzle having at opposite sides
thereof and at opposite sides respectively of said
passage two channels which exfend along said
externally tapered portion to said small forward
end thereoi, each in a direction toward the cen-
tral axis of spray stream discharge from the ori-
iice, each said channel having one end thereof
extending laterally at one side of said passage
and directed outwardly through the side of the
nozzle to the exterior thereof at a place rear-
wardly distant from the plane of the orifice and
said channels having their other ends at the
dome shaped end of the passage and closer to
cne another and at the opposite sides respec-
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tively of and directed forwardly beyond said
small forward end with the said elongated ori-
fice extending in its direction of elongation be-
tween and having its opposite ends V-shaped
and in eclose proximity respectively to the afore-
said closer other ends of the channels, said ori-
fice heing substantially central of the width of
zaid closer other ends and of a width substan-
. tially less than that of said closer other ends,
so that the fan shaped spray discharged from
the orifice is substantially midway of the width
of and presented edgewise toward said closer
other ends, said channels being ecncavely curved
in the direction of their length and having their
said closer other ends leading cutwardiy beyond
said small forward end of the tapered portion in
directions unopposed to one another, the said ori-
fice heing recessed in the small forward end of
said externally tapered portion in and midway
of the length of & small groeove which is of sub-
stantially less width than and extends between
and has the opposite ends thereof opening into
said closer other ends of the channels.

10

y

16

UNITED STATES PATENTS

Number

371,029
1,531,877
1,813,733
1,807,583
1,940,171
1,872,001
2,325,008
2,522,928
2,563,152
2,607,183
2,619,388
2,621,078
2,641,509

Name Date
Buena _ Mov. 12, 1907
Reimers - Mar. 31, 1925
areeman oo July 7, 1931
TLECY e Teh, 14, 1933
HUSS oo Dec. 18, 1833
Witham _ o __ Aug. 28, 1934
Gruett - July 20, 1943
Carroll . Sept. 19, 1950
Brandt _____________ Aug. 7, 1951
Berggren —..__._._ Aug. 19, 1952°
Wahlin ___________ Woy, 25, 1952
Wahlin . _________. Dec. 9, 1852
YOS oo June 9, 1953
FOREIGN PATENTS

Couniry Date
Germany ce-ceee o Feb, 13, 1923
Germany - —-——____ Feb. 14, 1942

fefereness Chied in the file of this patent



