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relates to I spray nozzles and ‘has 
r'eierence _ more _ particularly , to " a construction 

of the outer end or tip portion thereof which 
improves the spray pattern and‘facilitates manu 
facture. , . . r . . 

vSpray nozzles of the character to which my in 
vmention relates, are made with ori?ces of’ various 
sizesandshapes depending upon the capacity 
and pattern of spray required for the particular 
purpose for which the nozzle is intended to be 
used. 
_ “Generally, the pattern of the spray depends 
upon theshape of the ori?ce through which the 
spray is discharged, and these ori?ces, especial 
ly where the ori?ce is small,;o_ot ‘only need to 
bamade with a high degree. of precision but also 
protected‘against any subsequent damage as any 
inaccuracy, or alterationrof, the spray vorifice 
greatly aiTects the pattern of the spray produced 
ihereby-v V. . e. .. 

_,To protect the ori?ce against damage it has 
beena commonpractice to recess the ori?cejin 
the, discharge end or tip of the nozzlejso that 
portions of" the nozzle body project su?iciently 
beyond the outer vend of the ori?ce to minimize 
exposure thereof to accidentalinjury. For this 
purpose many nozzles have ‘a conical recess in 
the outer enddwith the nozzle ori?ce at the 
bottom of the recess. _ r V __ r , 

v“For, many “purposes, nozzles are made with an 
elongated ori?ce, that is, with the exit narrow 
relatively to its length, to' producepa wide ?at 
spray and such nozzles‘ have been made here 
tofore with a deep V-shaped notch extending 
across the nozzle end and at the bottom cutting 
through the rounded or dome shaped outer end of 
a ‘passage, through which the fluid, usually liquid, 
is supplied .from the interior of the nozzle to 
thesp'ray'ori?ce. I _ p _ _> r o » I 

_ 'In such nozzles, however, the emerging liquid 
has a tendency to hug the ‘opposite sides of the 
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the narrowness of the notch at‘the ori?ce, there 
‘is not .su?icient’clearance between the issuing 
stream and the sides of the notch'at that loca 
tion so that the air which entersfromthe two 
ends‘of the, notch can flow freely’ between the 
issuing stream and the side walls ofv the notch 
in the'imm'ediate vicinity of the ori?ce, andvac 
cordingly the aspiration effect ' of the stream 
necessarily produces a low pressureVarea-atop 
posite sides of the issuing stream which, together 
with thedirection of movement'ot theair in 
the groove, tends to cause or in?uence the is 
suing stream to hug the side walls of the V-notch 
asthestreamleavestthe ori?ce. v is v_ _ 

_ Myinvention is particularly ‘applicablevto noz 
zles of the above mentioned type which have 
the orifice at the bottom of a transverse notch 
or groove and seeks to improve the spray‘pro 
duced by. such nozzles and insure. smaller. i=0!! 
iormitythereof to the ori?ce through which it 
is discharged, . . . e, . 

Other objects of my invention are, to provide 
abrupt edges along the opposite sides of the ori 
?ce so that the ‘spray stream leaves cleanly there 
from ;' to provide ample air flow to the opposite 
sides of the issuing stream and avoid any low 
pressure ‘area there which might affect the ac 
curacy of the stream; to increase the volumeof 
air ‘supply to the base of the ‘issuingstream; 
and to facilitate the manufacture of nozzlesnof 
grooved ‘or notched end type-these, and _\ other 
objects being accomplished as more riully; pointed 
out hereinafter and as shown ‘in the accompany 
ing drawing, in which: _ , to V - . 

:Fig. 1 is a side view of a nozzle made in ac 
- 'cordance with‘my invention;v 
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v-sh'apedlnotch su?iciently to a?ect the ac 
curacy. ofrthe’spray pattern. ,, 

, hugging e?ect is believed to bedue, to 
some‘ extent at least, to the 'as'pirating'e?ect ‘of 
the emerging liquid which tends to impart move- 
ment to'the surrounding air in the direction of 
movement of the spray with the result that air 
isf‘drawn; in throughthe v-shaped notch from 
each‘ outer end thereof toward the emerging 
liquid: . ,. . e 

As the’ direction of this entering air is di 
rectly'jagainst the edge portions of the emerging 
?at's'tream, it has a tendency to broaden the 
stream crosswise of thenotch. Moreover, due to 
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, Fig. 2‘, is an end view of the nozzle of Fig. 1 look 

at the: discharge endthereofy; H . o Fig.‘3is avlongitudinal sectionalview ‘of. the 

nozzle taken on the line 3-3 of Fig. 1; , r 
Fig. 4 is an enlarged fragmentary sectional 

view 'on the line 44-4 of Fig. 2 ‘of the nozzle tip; 
Fig. 5 is a view similar to Fig. 4 showings. 

modi?ed form of ori?ce, ) ‘I } 

Referring to the drawing, the nozzle illustrated 
therein is composed of ‘a body '10 having a large 
cylindrical opening H therethrough, a flat sided 

‘ nozzle tip I2 which is made as a separate‘ part 
and’ secured to the outer end‘ of the body ID, a 
strainer l3>in the cylindrical opening ll of the 
body and having anliannular ?ange 14 at the 
outer end thereof interposed between the noz 
zletip l2 and the outer end of the body [0, and 
a clamping member 15 by which the nozzle‘ tip 
I2 is‘ secured tothe body 10. _‘ ~ 
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The body In is internally threaded at I6 at 
its end remote from the tip I2 for connection to 
a pipe or other means through which liquid is 
supplied to the nozzle and the other end of the 
body is externally threaded at I‘! for threaded 
connection therewith of the clamping member 
l5 which is of collar nut type with the outer end 
of the collar turned in as at |5a to engage 
over an annular ?ange I 8 at the base of the 
nozzle tip for clamping the latter against the 
outer end of the strainer I3 and the strainer 
?ange [4 against the outer end of the nozzle 
body. The clamping member [5 and body [0 
each have a portion of the length thereof of ex 
ternal hexagonal form as indicated at l9 and 
20 respectively, or of other suitable form for 
wrench engagement for conveniently securing the 
parts together. 
The illustrated strainer, I3 has a hollow cylin 

drical body 2| surrounded by a cylindrical screen 
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 
therearound, for example at diametrically 
opposed sides thereof, 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 2| in the vicinity 
of said slots preferably is turned down to a size 
smaller than the interior of the screen 22 but 
with annular screen contacting ribs 25 left at 
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 

communicating with the interior of the strainer 
body 2| and leading to a relatively small diameter 
bore or passage 21 with rounded or dome shaped 
outer end 28 through which the spray ori?ce 29 
is formed. 
This ori?ce 29 is recessed in the end of the 

nozzle at the bottom of a channel or groove 30 
which extends across the nozzle end, the bottom 
of said channel or groove 39 being slightly beyond 
the dome shaped top 28 so as to leave only a thin 
wall of stock through which the ori?ce 29 ex 
tends. 
An important feature of the present invention 

is that the channel or groove 30 is of rounded 
or other suitable form so that the bottom there 
of, where the ori?ce 29 extends therethrough is 
relatively flat, thereby providing the ori?ce 28 
with lateral margins 3| which are abrupt and 
with the channel or groove 30 widened out ap 
preciably at the opposite sides‘of the ori?ce di 
rectly at the ori?ce 29 as shown particularly in 
Fig. 4. 
This construction also facilitates the produc 

tion of the ori?ce 29 as the groove 30 may be ?rst 
cut across the end of the nozzle, with a rotary 
milling cutter, for example, of appropriate edge 
shape after which a V-edged rotary milling cut 
ter may be plunged into the bottom of the groove 
30 in parallel relation to the groove 30 and a 
su?icient distance to provide a small V-groove 
32 of suitable depth at the center to cut through 
the dome shaped top 28 of the bore 21 and pro 
vide an ori?ce 29 of desired size and shape. 
Because of the rounded or dome shape 28 of 

the outer end of the bore 21, the V-shaped cut 
ter forms a long narrow ori?ce extending length 
wise of the groove 39 and it will be understood 
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4 
that the size and shape of this ori?ce may be 
varied by changing the curvature or shape of the 
dome shaped end 28 of the bore 21 by changing 
the taper of the edge of the V-shaped cutter and 
also by changing the diameter of that cutter. 
Obviously the precision of the groove or chan 

nel 30 is not as important as the precision of the 
orifice 29 and because of the shallow cut 32 re 
quired in making the ori?ce 29 in the manner 
explained above there is little strain or wear on 
the V-shaped cutter and a very high degree of 
precision is maintained throughout a large num 
ber of operations. 
Moreover, the shape of the ori?ce may also be 

varied by constructing the ori?ce forming cutter 
of composite shapes. For example, by employ 
ing a ?at sided cutter with V-edge and plunging 
the cutter a suf?cient distance into the bottom 
of the groove or channel 30 an ori?ce may be 
formed as shown at 29a in Fig. 5 with the sides 
2% of the ori?ce substantially parallel midway 
of the length of the ori?ce and tapered as at 290 
at the opposite ends. 
With a channel 30 formed as above, the angu 

larity of the corners 3! at the opposite sides of 
the ori?ce are suf?ciently close to 90 degrees so 
that the stream of liquid 33 (see Fig. 4) leaves 
the ori?ce 29 cleanly without any tendency to hug 
the side walls of the channel or groove 30, the 
latter being widened out at the lateral margins 
of the orifice 29 so perceptibly and to such ex 
tent that the air drawn in from each end of the 
groove or channel 39 by the aspirating effect of 
said stream 33 is free to ?ow along the channel 
or groove 39 into the spaces 34 at each side of the 
stream 33 and counteract any low pressure effect 
which might otherwise occur there and interfere 
with the accuracy of the stream discharge from 
the ori?ce. 
Obviously the ori?ce 29 and channel 3!] ar 

rangement above described may be employed 
with any nozzle construction whether the tip por 
tion l2 thereof is made as a separate part as here 
in described or as an integral part of the nozzle 
body and it is to be understood that my above 
described improvements in the tip portion of the 
nozzle are not limited to the particular type of 
nozzle shown and described herein but may be 
employed with any construction of nozzle to 
which they are applicable. Also other changes 
or modi?cations may be made without departing 
from the spirit of the invention, the scope of 
which is to be determined by the appended 
claims. 
What is claimed is: 
1. A spray nozzle having a relatively large 

groove extending directly across the discharge 
end of the nozzle from side to side thereof and 
opening at its opposite ends through said sides. 
said groove being closed at its bottom by a wall 
which extends from end to end thereof and is 
formed in its top face with a relatively small 
groove of substantially less width than said large 
groove and extending lengthwise of said large 
groove mid-way between the sides thereof, said 
nozzle having a chamber therein which leads 
directly toward the bottom of the small groove 
and is closed at its end by said wall, said wall 
having an intermediate portion of said small 
groove extending therethrough and intersecting 
said closed end of the chamber crosswise and 
providing at the intersection a spray ori?ce which 
is encircled by a portion of said bottom wall and 
affords direct communication from the chamber 
to and into the bottom of the small groove in a 
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direction upwardly toward the top of the small 
groove. 

2. A spray nozzle having a relatively large 
groove extending directly across the discharge 
end of the nozzle from side to side thereof and 
opening at its opposite ends through said sides, 
said groove being closed at its bottom by a wall 
which extends from end to end thereof and is 
formed- in its top face with a relatively small 
groove of substantially less width than said large 
groove and extending lengthwise of said large 
groove midway between the sides thereof, said 
nozzle having a chamber therein which leads 
directly toward the bottom of the small groove 
and is closed at its end by said wall, said wall 
having an intermediate portion of said small 
groove extending therethrough and intersecting 
said closed end of the chamber crosswise and 
providing at the intersection a spray ori?ce which 
is encircled by a portion of said bottom wall and 
a?ords direct communication from the chamber 
to and into the bottom of the small groove in a 
direction upwardly toward the top of the small 
groove, and provides the only communicability 
from the chamber to the small groove. 

3. A spray nozzle having a relatively large 
groove extending directly across the discharge 
end of the nozzle from side to side thereof and 
opening at its opposite ends through said- sides, 
said groove being closed at its bottom by a wall 
which is formed in its top face with a relatively 
small groove of substantially less width than 
said large groove and extending lengthwise of 
said large groove midway between the sides 
thereof, said nozzle having a chamber therein 
with a passageway of circular cross section lead 
ing outwardly therefrom directly toward the bot 
tom of the small groove and terminating in a 
convexly rounded substantially hemispherical 
end with a portion of said bottom wall interposed 
between said end and said small groove, said 
wall portion having an opening therethrough 
which affords direct communication from the 
outer end of the passageway to and into the 
bottom of the small groove in a direction length 
wise of said passageway and directly toward the 
top of the small groove. 

4. A spray nozzle having a relatively large 
groove extending directly across the discharge 
end of the nozzle from side to side thereof and 
opening at its opposite ends through said sides, 
said groove being closed at its bottom by a wall 
which is formed in its top face with a relatively 
small groove of substantially less width than said 
large groove and extending lengthwise of said 
large groove midway between the sides thereof, 
said nozzle having a chamber therein with a 
passageway leading outward therefrom directly 
toward the bottom of the small groove and ter 
minating in a convexly rounded substantially 6 
hemispherical end with a portion of said bottom 
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wall interposed between said end and said small 
groove, said small groove being disposed to extend 
in the direction of its length across the convexly 
rounded end of said passageway in a position to 
intersect said end, and said bottom wall portion 
having at the place of intersection of the groove 
and passageway end an opening therethrough 
through which the groove and passageway inter 
communicate directly into one another. 

5. A spray nozzle having a body with a cham 
ber therein and a removable tip detachably se-' 
cured to the body and closing the chamber at 
one end, said tip being a single member having a 
portion thereof projecting outwardly from the 
nozzle body and provided with a relatively large 
groove extending directly across the outer end 
of the outwardly projecting portion from one side 
thereof to the other side thereof and opening at 
its opposite ends through said sides, said groove 
being closed at the bottom by a wall which is 
formed in its top face with a relatively small 
groove of substantially less width than the large 
groove and extending lengthwise of said large 
groove midway between the sides thereof, said 
member having a circular passageway therein 
which opens at one end into said chamber and 
extends outwardly from said chamber toward the 
bottom of said small groove and terminates in 
a convexly rounded substantially hemispherical 
end with a portion of said large groove bottom 
wall interposed between said convexly rounded 
end and said small groove, said small groove being 
disposed to extend in the direction of the length 
across the convexly rounded end of said passage 
way in a position to intersect said end, and said 
bottom wall portion having at the place of such 
intersecting of the groove and passageway an 
opening therethrough through which the groove 
and passageway intercommunicate directly with 
one another, said passageway and said opening 
conjointly providing the only communicability 
from the chamber to the small groove. 

FRED W. WAI-IHN. 
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