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UNITED STATES PATENT OFFICE 
2,683,627 

SPRAY NOZZLE WITH REARWARDLY 
EXTENDING ARWAYS 

Fred W. Wahlin, Oak Park, E., assignor to Spray 
ing Systems Co., Bellwood, I., a corporation of 
Illinois 

Application August 25, 1952, Serial No. 306,236 
(C. 299-53) Claims. 

This invention relates to spray nozzles which 
have a Spray orifice through which a Spray Strea?in 
is discharged from the nozzle, and has reference 
more particularly to 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 of my co 
pending applications Serial No. 81,288, filed March 
14, 1949, now Patent No. 2,621,078 and Serial No. 
290,507, filed May 28, 1952. 
As a spray stream discharges from a nozzle 

Orifice, it in parts to the air around the spray 
stream, movement, therewith in the same direc 
tion, and this air movement, tends to produce at 
the base of the Spray stream where the latter 
energes fron 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 been 
in a direction directly Sidewise toward the base 
Of the Strearin or even in a direction reverse to 
that of the spray stream flow when the orifice 
exit is recessed in the nozzle end. In such cases, 
abrupt change 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 
Strealin 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 unifornity of the spray throughout the 
fanwise expanse thereof is readily affected 
thereby. 

Necessarily the above mentioned abrupt change 
in the direction of Irelief air fow has some re 
tarding effect on the exterior of the spray stream, 
and freedom of air flow and unretarded stream 
fiOW 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 
1'eSponding to that of the spray stream. 
The principal objects of the present invention 

are to introduce the relief air in such nozzles in 
Such mannel 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. 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 nozzle 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 - 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 
having a large cylindrical opening there 
through, a flat sided nozzle tip 2 which is made 
as a separate part and Secured to the outer end 
of the body 0, a strainer 3 in the cylindrical 
opening of the body and having an annular 
fange 4 at the outer end thereof interposed 
between the nozzle tip 2 and the Outer end of 
the body (), and a clamping member 5 by which 
the nozzle tip 2 is secured to the body le. 
The body () is internally threaded at 6 at its 

end renote from the tip 2 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 7 for threaded connec 
tion therewith of the clamping member 5 which 
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is of collar nut type with the outer end of the 
collar turned in as at 50 to engage over an al 
hulai fiange 8 at the base of the nozzle tip for 
claiming the latter against the Outer end of the 
strainer 3 and the Strainer flange 4 against 
the outer end of the nozzle body. The clamping 
member 5 and body each have a portion of 
the length thereof of external hexagonal for 
as indicated at is and 2 respectively, or of other 
suitable foran for wirench engagement for c01)- 
veniently securing the parts together. 
The illustrated strainer f3 has a hollow cylin 

drical body 2 surrounded by a cylindrical Scieen 
22 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 
body 2 has a series of transverse slots 24 through 
its wall, preferably at several places theirearound, 
for exsimple at diametrically opposed sides there 
of, so that liquid introduced through the lower 
end of the nozzle passes through the Screen into 
the interioi of the strainer body 2, and the body 
2 in the vicinity of Said slots preferably is turned 
down to the size Smaller than the interior of the 
Screen 22 but With annular Screen contacting ribs 
23 left at suitabie intervals, so as to allow free 
flow of liquid through a considerable area of the 
Screen to the slots. 23. 
The nozzle tip 2 has a bored out cavity 26 con 

Illinicating With the interior of the Strainer body 
2 and leading to a relatively Small diameter bore 
2 with rounded or done shaped outer end 22 
through which the spray orifice 29 is formed. 
The orifice 29 is recessed in the end of the 

nozzle at the bottom of a groove 30 which ex 
tends croSSwise of the nozzle end and at its bot 
toim cuts through and intel'Sects the rounded 
outer end of the chamber or passage 27 to forn 
the orifice 29, the groove 3 being of acutely 
angled V-shaped cloSS Section. So that the orifice 
29 produced by its intersection with the rounded 
outer end of the chamber or passage 2 will be 
Of the long narrow Shape l'equired 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 Sinall and precision of Spray is of par 
ticular in portance, it is customary to construct 
the nozzle or the nozzle tip thereof with an end 
face of relatively large area, within which the 
orifice 29 is located, so as to Safeguard the nozzle 
Grifice and the nozzle end or tip portions in the 
imiinediate vicinity of the Spiray Stream from any 
damage Which inight affect the precision of the 
Spray Stre2m, and because of this relatively wide 
alrea, of the end face, and the consequent side 
wise flow of air to the base of the spray stream, 
incomplete ail relief, and air turbulence, occurs 
which detrimentally affects the precision of the 
Spray Stream as above explained. 
To avoid this objectionable effect on the issu 

iig Spray Strealm, I have provided, in accordance 
With the present invention, facilities which not 
Only Supply adequate air to the orifice exit zone 
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, 
place. 

For this purpose, the illustrated nozzle is pro 
Vided at Opposite sides of the nozzle tip 2 with 
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relatively large grooves 3f, which slope real Ward 
ly from the discharge end of the nozzle tip and 
open outwardly through the opposite Sides of the 
nozzle tip as shown, tilese grooves having their 
inner ends located in close proximity to the re 
spective opposite ends of the orifice 29, 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 Stearn 
flow from the orifice 28, and in Such close proX 
imity to the orifice that the air fiow is free and 
unretarded and no objectionable low preSSure, 
or air turbulence, occurs around the Spray Strealin. 

Peferably, the grooves 3 are curved from end 
to end, as indicated at 32, so that the air fiow 
ing therealong is gradually deflected to the de 
Sired direction of fow past the nozzle Oi'ifice lo 
Cation, and the inner ends of these gl'OOVeS are 
preferably arranged as close to the ends of the 
Orifice 29 as adequate Stock 'equirements at the 
orifice ends Will allow. 

huS as the spray streann, indica. 
lines at 33, energes fronn the Orific 
flow thereal'Ound 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 Ol' 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 is 
nozzle OF 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 fro;n 
Side to side thereof, and having a spray orifice 
in the bottom at the apex of the deep V-cross 
Section groove, and they have also been made 
in accol'dance with the invention of my afare 
Said application Serial No. 81,288 with a deep 
round bottom groove of Substantial width which, 
in like manner, extends across the nozzle end or 
thé nozzle tip end from Side to side thereof, and 
has a Small V-shaped orifice forming groove in 
the botton thereof. 

in Such nozzles, the place of energence and 
the base of the spray stream are at the bottorn 
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 strealin, flows inwardly 
through the opposite end portions of the orifice 
protecting groove in a direction crosswise of the 
path 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 nozzles to avoid 
abrupt change of direction of air flow and air 
turbulence at the base of the issuing Spray stream 
by merely providing such nozzies with grooves 3 
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 Saine l'eference 
nulnerals are employed to designate parts which 

ted by dotted 
a 29, the air 
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correspond to those of the structure of Figs. 1, 2, 
3 and 4, a round bottom orifice protecting groove 
3i is employed having a small W-shaped orifice 
forming groove 3 at the botton 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 
botton of the respective end portions of the 
round botton groove 33, the grooves 3 and 34, 
in effect, interSecting one another Substantially 
at the level of the nozzle orifice 29. 
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 
3. So that the fiow of air past the orifice zone 
corresponds Sufficiently to that of the Streann 
issuing from the orifice 29 to avoid any objection 
able low pressure or air turbulence around the 
base of the Spray stream in the same mannel 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 33 
ray be of less Width than the orifice protecting 
groove 34, as shown, or may be of the same width 
aS, or eve greater Width than that of the orifice 
protecting groove, and the Orice 29 need not be 
of the cross sectional shape shown herein, al 
though the rearwardly extending air supply 
grooves 3} are particularly advantageous With 
nozzles having orifices of narrow elongated shape 
for producing fiat fan-shape Sprays and espe 
cially in Small capacity nozzles of that type. 
The provision of the nozzles with the rear 

Wardly extending grooves 3 also has an advan 
tage, as indicated in my above mentioned appli 
cation Serial No. 290,507, that it minimizes 
the amount of stock required to be removed 
by the cutter in producing the smail V-shaped 
grooves 33. 
While I have shown and described my inven 

tion in a preferred form, I am aware that various 
changes and modifications may be made therein 
without departing from the principles of the in 
vention, the scope of which is to be determined 
by the appended claims. 
What I claim is: 
... 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 thereof in 
a fiat 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 thereof at 
a place reawardly 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 recessed and diverg 
ingly tapered outwardly in the direction of the 
spray discharge, the Said elongated orifice being 
in the botton of Said recessed portion and Said 
crifice extending in its direction of elongation 
between and having its opposite ends in close 
proxirality 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 exterior 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 
for Wardly 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 thereof 
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 crosswise thereof and has an enlarge 
Inent 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 of 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 
heck portion in a direction toward the central 
axis of Spray strean discharge, each said chain 
inel having one end thereof directed outwardiy 
thirough 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 ether ends closer to One another and at the 
Opposite Sides respectively of and directed for 
Wardly beyond said narrow neck portion with the 
said elongated Orifice extending in the direction 
Of its length between 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 
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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 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 Orifice 
extends crosswise thereof and said nozzle hav 
Jing two channels at opposite sides respectively 
thereof which extend along said externally ta 
pered polition at opposite sides thereof to Said 
Small forward end thereof, each in a direction 
toward the central axis of spray Strealin 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 Small 
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 
tial 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 strealin is dischargeable outwardly fron 
the interior of the nozzle to the exterior thereof 
in a flat fan shaped spray, Said nozzie having a 
golition thereof externally tapered outwardly in 
the direction of spray discharge therefrom to a 
Small forward end in which the elongated ori 
fice extends CFOSS Wise thereof and Said nozzle 
having two channels at opposite Sides respec 
fively thereof which extend along Said externai 
ly tapered portion at opposite Sides thereof to 
Said Sinal forward end thereof, each in a direc 
tion to Ward 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 
Fiardly 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 
Sri all 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 
Shaped 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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of Said externally tapered portion in and mid 
Way of the length of a small groove which is of 
Substantially leSS Width than and extends 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 fron 
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 therefronn 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 Snail forward end thereof, each in a di 
rection toward the central axis of spray stream 
dischal'ge, 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 
Oie another and at the opposite sides respec 
tively of and directed forwardly beyond said 
Saall forward end with the said elongated ori 
fice extending in its direction of elongation be 
tween and having its opposite ends in close 
proxiinity respectively to the aforesaid closer 
other ends of the channels, said orifice being 
Substantially central of the width of said closer 
Cther 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, said 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 
being in the same plane. 

7. A Spray nozzle of the class described hav 
ing therein a passage which extends outwardly 
toward the exterior of the nozzle and has the 
Outer 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 extends 
being externally tapered in the direction of the 
length of Said passage to a small forward end 
in which the elongated orifice extends crosswise 
thereof and said nozzle having at opposite sides 
thereof and at Opposite sides respectively of said 
passage two channels which extend aioling said 
externally tapered portion to said small forward 
end thereof, each in a direction toward the cer 
tral axis of Spray stream discharge from the ori 
fice, 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 
One another and at the opposite sides 1espec 
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tively of and directed forwardly beyond said 
Signal 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 close proximity respectively to the afore 
Said closer other ends of the channels, said ori 
fice being substantially central of the width of 
Said close. Otheir elds and of a width. Substai 
tially less than that of said closer other ends, 
so that the fan shaped spray discharged fron. 
the orifice is substantially midway of the width 
of and presented edgewise toward Said closer 
other ends, said channels being concavely curved 
in the direction of their length and having their 
said close other ends leading outwardly beyond 
said Sinail forward end of the tapered portion in 
directions unopposed to one another, the said ori 
fice being recessed in the Small forward end of 
said externally tapered portion in and imidway 
of the length of a Sinal groove which is of Sub 
stantially less width than and extends betweel. 
and has the opposite ends thereof opening into 
said closer other ends of the channels. 
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