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This invention relates to new and useful improvements 
in spray tube ori?ces for irrigating devices. 

Sprinklers for use for watering lawns and the like fre 
quently include a tube through which irrigating water 
passes and a number of nozzles or ori?ces located longi 
tudinally along the tube, the ori?ces being fed with water ‘ 
from the tube. The tube forms a manifold for supplying 
water to a row of individual spray ori?ces. 

There are a number of types of irrigating devices which 
include tubes with ori?ces as described above. Some of 
these consist merely of long, stationary tubes which are 
set by hand in the desired position. Others known as os 
cillating sprinklers provide motors for regularly oscillat 
ing spray tubes about an axis so that the Water emerging 
from the nozzles forms roving streams or jets. In OSCll 
lating sprinklers it is common practice to set some of the 
nozzles at different angles to the axis of oscillation so that 
the water emerging from the nozzles diverges With the 
shape of a ?at fan. This fan-like spray pattern is usually 
obtained by the use of a spray tube bent into the shape of 
an arc, with the nozzles or ori?ces set normal to the arc 
of the spray tube at each point along its length. 

In all cases, however, including either the oscillating 
type sprinklers or the hand-settable tube type of sprinklers, 
it is necessary for e?icient results to obtain clearly de?ned 
separate jets of water from each nozzle or ori?ce. Such ‘l 
clear streams of water project the farthest and deliver the 
most water to the ground area toward which they are di 
rected and lose the least amount of water by evaporation. 
Water jets which form a broken sprag or fog are to be 
avoided for this type of use since the primary function 
of irrigating devices is to spray large areas with the least 
possible loss of water. 

In the past it has only been possible to obtain clean jets 
of Water by constructing individual Water nozzles and in 
serting them into the spray tube. Although individual 
nozzles of this type have been constructed satisfactorily, 
they are relatively expensive, particularly in their aggre— 
gate, since a large number of such nozzles are usually 
required. 
Many attempts have been made to drill or punch ori 

?ces directly into the walls of the spray tubes in an effort 
to obtain nozzles for spray tubes of this type which are 
less expensive than individual inserted nozzles. All such 
attempts have been unsuccessful, in that they have failed 
to produce clean, non—fogging jets of water. One of the 
dit?culties encountered when holes are drilled or punched 
directly into the spray tube is due to the fact that the shape 
and character of the jets of water emerging from such 
holes are materially affected by velocity and pressure of 
the Water in the spray tube. It might be possible, for in 
stance, to obtain reasonably clear jets from punched holes 
in a spray tube where the velocity of water is relatively 
low and Where the Water pressure is also relatively low, 
such as pressures of between 5 and 20 lbs. per square inch 
gauge. Higher water pressures, however, cause trouble 
with spray tubes made in this manner. 
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It is the object of this invention to provide ori?ces 

for spray tubes and a method for making them, which 
overcome the foregoing objections and which provide 
spray tubes capable of delivering clean, separate Water 
jets which are not affected materially by changes in ve 
locity or pressure Within the spray tubes. It is a further 
object of this invention to provide ori?ces which can be 
produced at a very low cost and a method for producing 
such ori?ces at a very low cost. These and other objects 
of- this invention will become apparent from the follow 
ing description read in conjunction with the drawings in 
which: 

. l is a top elevation of one embodiment of a spray 
ori?ces in accordance with the invention; 

. 2 shows a side view of the spray tube shown in 
l viewed at a right angle thereto; 
g. 3 represents an end view of the spray tube shown 

in Fig. 2; 
Fig. 4 illustrates a perspective end view of an alterna 

tive embodiment of spray tube in accordance with the in 
vention; 

Fig. 5 is a side view, partially in cross-section, of the 
spray tube shown in Fig. 4; 

Fig. 6 shows an enlarged cross-sectional view of the 
spray tube shown in Fig. l, in the plane VI-VI thereof; 

is. 7 is a cross-sectional view of part of the struc 
ture of Fig. 6 in the plane VII~VII thereof; 

Fig. 8 is a cross-sectional view of part of the structure 
of Fig. 6 in the plane VIII—VI II thereof; 

Fig. 9 represents a side view of a tool usable in the 
making of ori?ced tubes in accordance with the inven 
tion; 

Fig. 10 illustrates an end view of the tool shown in Fig. 
9 in the direction of the chisel point; and 

Fig. 11 shows a side section of an embodiment of a 
spray tube in accordance with the invention, in which the 
projections extend between adjacent ori?ces. 

Referring to Figs. 1, 2, 3, 6, 7 and 8, spray tube 1 
is a manifold for conducting water under pressure to spray 
jet ori?ces 2.‘ Raised ridges 3 extend on both sides of ori 
?ces 2. Ori?ces 2 extend through the wall of spray tube 
1 and are approximately flush with both the outer and 
inner surfaces of said spray tube wall. 

Projections 4 project as an integral part of the spray 
tube 1 from the inner surface of the spray tube vwall to? 
Ward the center-of said spray tube and are located irnme- ' 
diately adjacent the inner termini of ori?ces 2. There are 
two projections for each ori?ce. Each pair of projections 
is located on opposite sides of an ori?ce on a'line approxi 
mately parallel to the axis of spray tube 1, and passing 
through the center of the ori?ce. While as shown. the. ori 
?ces are all centered on a straight line parallel to the axis 
of the spray tube and extend into the spray tube normal 
to the axis thereof, they may, in accordance with my in 
vention, be positioned in any desired alignmentor man: 
ner in order to obtain any desired spray pattern. 

While I prefer to locate the projections 4 for each ori-. 
?ce on a line parallel to the spray tube axis and passing 
through the center of that particular ori?ce, the same is > 
not necessary. It is only necessary that a substantial por 
tion of a projection be in front of each ori?ce in a direc 
tion approximately parallel to the flow direction of water 
through the spray tube. Thus, I have found that even 
with projections centered on a line extending from the 
center of the ori?ce at an angle of about 45° to the spray 
tube axis or direction of water flow through the tube, 
satisfactory results are obtained. This positioning of the 
projection with a substantial portion thereof in front of 
the ori?ce in the direction of water flow through the 
tube, Willbe referred to herein and in the claims as‘an 
axial positioning of the projection in relation to the ori?ce; 
With projections on each side of the ori?ce enabling the 
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water ?ow to be effected in either direction through the 
tube with the full bene?ts of the invention, the projec 
tions are said to be positioned on each axial side of the 
ori?ce. 
The distance which the projections 4 project into the 

interior of the spray tube, i. e., their depth, is not critical 
other than that they must be of noticeable depth and 
not so heavy that they might have a blocking action of 
an extent interfering with the satisfactory performance 
of the spray tube. Within the preferred construction of 
my invention, it is best to have them project into the tube 
a distance of from 1A to 4 times the diameter of the 
ori?ce. The width of said projections should preferably 
be equal to the diameter of ori?ce 2. If desired, the 
projections may be much wider than the diameter of 
their ori?ce but they should not be appreciably narrower 
than about 1/2 said diameter. The length of the projec 
tions in a direction toward their respective adjacent ori 
(ices is not critical and the projections may extend be 
tween adjacent ori?ces as shown in Fig. 11. However it 
[8 only necessary that they be long enough to have suf 
?cient strength. As shown in Fig. 11 a single projection 
4 extends between two adjacent ori?ces 2 and thus this 
single projection will serve as the projections on opposite 
axial sides of the two adjacent holes 2. 

It is not necessary, though for best results desirable, 
to have the surface portion of projections 4 adjacent 
ori?ce 2 curved somewhat corresponding to the curved 
edge of ori?ce 2. If projections 4 are provided with a 
curved surface adjacent ori?ce 2, it is most preferable 
for the curved surface of said projections 4 to have a 
curvature which is somewhat less than the curvature of 
the adjacent ori?ce surface. 

In operation, irrigating water is fed under pressure into 
spray tube 1 from whence it ?ows out through ori?ces 2, a 
forming a multiple number of smooth spray streams or 
jets. Since there are a multiple number of ori?ces 2, 
the water ?ows through spray tube 1 and passes at least 
some of ori?ces 2 with a velocity of ?ow. Water pass 
ing lengthwise of the spray tube and across the entrance 
of any ori?ce 2 is deflected in its flow by the upstream 
projection adjacent said ori?ce so that the maximum veloc— 
ity of said ?ow does not occur at the inner terminus of 
said ori?ce. Water may, however, enter ori?ce 2 at its 
inner terminus from the sides between opposing projec 
tions, as well as directly from any portion of the tube 
beyond said projections. 
The structure as previously described in accordance 

with this invention provides a spray tube with ori?ces 
therein which will deliver clean, smooth streams of water 1-: 
from said ori?ces throughout a wide range of pressure, 
and velocity conditions within said spray tube. Though 
opposing projections are preferred, good results may be 
obtained within the scope of my invention by using only 
a projection at the up-stream side of the ori?ce relative 
to the direction of liquid ?ow for which the tube is in 
tended or designed. 
Wherever spray tubes have been constructed, in the 

past, with drilled or punched ori?ces, the spray jets 
issuing therefrom have been affected by velocity of ?ow 
within the spray tube and often produced foggy or 
broken up streams. The effect of the projection up-strearn 
of the ori?ce in accordance with the invention would seem 
to perform the function of de?ecting water traveling past 
the ori?ce, and thus change the ?ow characteristics, favor 
ably affecting the performance of the ori?ce. ' The effect 
of the projections downstream from the ori?ce probably 
is to still further improve performance of the spray tube 
and ori?ce combination, and also help to streamline the 
flow around the ori?ce entrance. 
The use of opposing projections for an ori?ce on a 

line parallel to the axis of the spray tube has the advan 
tage of providing a spray tube which may be used with 
water ?owing in either direction. This is a real advan 
tage since it permits further manufacturing steps and/ or 
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assembly after manufacture of the spray tube without 
regard to a particular end that must be connected up to 
the water inlet. 

Referring to Figs. 4 and 5, the spray tube 5 has been 
bent so that ori?ces 6 therein are located on a line along 
the arc of a circle. Water jets emerging from said ori?ce 
will hence form in a pattern of a ?at fan. This is par 
ticularly desirable for spray tubes of this type for use 
with oscillating type irrigating sprinklers. 
A further advantage of spray tube ori?ce combinations 

constructed in accordance with this invention resides in 
the discovery that spray tubes can be made smaller in 
diameter and hence less expensively when my novel con 
struction is used. This is due to the fact that higher 
velocities across the jet entrances do not affect the per 
formance of jets with projections in accordance with this 
invention, thus permitting the use of higher velocity, 
smaller diameter tubes. 

Raised ridges 3 shown in Figs. 1, 2, 3, 6, and 7 are 
sometimes used to protect the jets from the effects of a . 
crosswind, but they are not necessary to the operation 
of the device in accordance with this invention. 
Spray tube ori?ce constructions in accordance with 

this invention may be made in a number of different ways. 
It'would, for instance, be possible to produce this con 
struction by drilling holes in a tube and by welding or 
brazing the necessary projections in place adjacent the 
ori?ces in the inner side of the spray tube. Such methods 
of manufacture are however very expensive. In accord 
ance with the method of this invention, spray tube ori?ce 
constructions, as described above, may be produced very 
inexpensively. . 

In accordance with my novel method a punch 7, as 
shown in Figs. 9 and 10, is used. This punch consists 
of the active punching section 3 and the shank sections 
9 and 10. The active section of the punch 8 may be 
made by forming a cylindrical section equal in diameter 
to the diameter of the desired jet ori?ce. The end of the 
punch is then sharpened to a chisel-like point by grinding 
two ?at intersecting surfaces which intersect on the center 
axis of said cylindrical section. The included angle of 
the chisel point punch may be between 15 and 60 degrees, 
but most preferably between 30 and 40 degrees. 

In carrying out this method I provide a spray tube of 
I have found aluminum and alumi 

num alloys particularly suitable for this purpose. The 
wall thickness of the tube at the portions to be ori?ced 
should be preferably from 1A to 4 times the diameter of . 
the intended ori?ces. In use the punch is located over 
the spray tube. The edge of ‘the chisel point is set, for 
example, at right angles to the spray tube axis. The 
punch is then pressed into the spray tube. This ?rst 
cutting action is to produce a slot normal to the spray 
tube axis. As it is pressed further into and through the 
wall of the spray tube, the cylindrical section of the punch 
forms a cylindrical hole in said spray tube wall and also 
forces the previously slotted metal apart to form projec 
tions on the inner surface of the spray tube adjacent to 
the ori?ce. The ori?ces and projections formed in the 

1 spray tube by this method are in accordance with the 
structure of the previously described spray tube and 
ori?ce combination. 

While in the description of the above method mention 
was made of the chisel edge of the punch being located 
about normal to the axis of the spray tube, the same is 
not necessary. The projections will be formed on either 
side of the chisel edge, which edge should accordingly 
be so positioned that the projections formed will be on 
each axial side of the ori?ce. Though in the type of 
tube shown the punching should preferably be effected 
with the chisel edge at an angle of about 90° with the 
axis of the tube, I have found that satisfactory ori?ce 
structure can be made with the chisel edge set at an angle 
anywhere from about 45-90° to the spray tube axis. 
One of the most important uses of spray tubes in 
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accordance with this invention is in conjunction with oscil 
lating type irrigating sprinklers. For sprinklers of this 
type it is desirable to have the spray tube bent into an 
arc (as illustrated in Fig. 5) so as to form a fan of water 
streams. In the past the manufacture of bent spray tubes 
of this type has been very expensive. The reason for 
this is that after bending, the axes of the ori?ces are not 
parallel, but radiate from a point so that it has not been 
possible to gang-punch or gang-drill these holes. It was, 
therefore, necessary in past practice to drill or punch 
these holes one at a time at great expense. Attempts 
have been previously made to gang-drill or gang-punch a 
number of ori?ces into a straight spray tube and to there 
after bend the spray tube to the desired arc. All such 
attempts have been failures due to the fact that the 
bending operation distorts and warps the holes, usually 
to a somewhat elliptical shape. Such shape ori?ces, in 
the past, have not performed satisfactorily since they 
produce very irregular and foggy streams. It is one of 
the outstanding advantages of this invention that ori?ces - 
produced in accordance with this invention, with the 
internal projections described previously, can be produced 
with round holes in a straight spray tube and that the 
spray tube can thereafter be bent into the shape of an arc. 
Even after bending the spray tube, ori?ces with projec 
tions in accordance with this invention, produce clean 
sharp streams of water and do not produce irregular foggy 
streams as in the past, even though the bending operation 
does cause distortion of the ori?ces into a somewhat 
elliptical shape. 

Bent spray tube ori?ce combinations can therefore be 
produced by a method in accordance with this invention, 
which comprises providing a multiple number of chisel 
edged cylindrical punches, as shown in Fig. 9, mounted 
in a straight row with parallel axes and with chisel points 
set at least 45 degrees from the common axis of said 
punches; providing a tube of ductile material; punching 
a row of holes into said tube parallel to its axis; and 
thereafter bending at least the punched portion of said 
tube into shape of an arc with said holes appearing on 
the outer periphery of the arc. 

I claim: 
1. In a multiple nozzle spray tube irrigating device, the 
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improvement comprising a spray tube, a multiple number 
of nozzle ori?ces de?ned by and extending through the 
wall of said spray tube, at least some of the individual 
ori?ces of said multiple number of nozzle ori?ces each 
having at least one individual projection adjacent a por 
tion of the inner ori?ce terminus and extending inwardly 
from the inner surface of said wall and each said projec 
tion being positioned on the axial side of each said indi 
vidual ori?ce. 

2. Improvement according to claim 1 including at least 
two opposed projections for each individual ori?ce posi 
tioned one on each axial side of each said individual 
ori?ce. 

3. Improvement according to claim 1 in which each of 
said projections has a linear width at least substantially 
one-half of the diameter of its ori?ce terminus. 

4. Improvement according to claim 3 in which said 
width does not appreciably exceed the ori?ce diameter. 

5. Improvement according to claim 4 in which said 
projections extend into said tube for a length from about 
one-fourth to four times their ori?ce diameter. 

6. Improvement according to claim 1 in which said 
multiple number of nozzle ori?ces are de?ned with their 
centers on a straight line substantially parallel to the axis 
of said spray tube. 

7. Improvement according to claim 6 including at least 
two opposed projections for each said ori?ce on opposite 
sides thereof, said projections being centered on a line 
passing through the centers of said ori?ces. 

8. Improvement according to claim 1 in which said 
projections each extend from their immediate adjacent 
ori?ce to the next adjacent ori?ce. 
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