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United States Patent ’ 

' 2,879,093" ' 

NOZZLES FOR SPRAYING AQUEOUS SOLUTIONS 
CONTAINING A HIGH PERCENTAGE OF SOLIDS 

Charles 0. Finn, Cincinnati, Ohio, assigner to The Finn 
Efqiglpiment Company, Cincinnati, Ohio, a corporation 
0 0 

Application September 24, 1956, Serial No. 611,665 
4“Claims. ' (Cl. 239-398) ‘ 

This invention relates to nozzles and more particularly 
to nozzles for spraying aqueous dispersions containing 
a high percentage of solids, such as fertilizer, lime, seed 
and other solids like peat moss for example. 
An object of this invention is to provide a relatively 

simple, inexpensive but effective nozzle for spraying-high 
solids containing dispersions such as aqueous dispersions 
of water, seed, fertilizer, lime and other solids such as 
peat moss for example. , a 

A further object is to provide a nozzle that will give a 
wide ribbon-like pattern to the dispersion issuing there 
from. ‘ ' . 

A still further object is to provide, a nozzle comprising 
essentially an inner nozzle similar to the standard ?re 
hose type and an outer telescoping barrel having at the 
forward end a nozzle chamber into which the inner 
nozzle discharges, the chamber terminating in a rela 
tively wide substantially rectangular ori?ce which forms 
the pattern of the spray issuing therefrom. . 
A still further‘object is to provide a nozzle as in the 

next preceding object in which the roof of the chamber 
of the outer barrel is arched upwardly whereby the dis 
tance or carry of the. spray issuing therefrom may be 
‘predetermined to suit requirements. 
And a still further object is to provide a nozzle as set 

forth above in which the carry and the width of the spray 
may be controlled by the shape of the nozzle chamber 
of the outer barrel. _ .. . 

The above and other objects of the invention will be 
apparent to those of ordinary skill in the art to which 
the invention pertains from‘ the following description 
taken in conjunction ‘with thelaccompanying drawings. 

In the drawings: 
Figure 1 is a fragmentary'view in side elevation of a 

spray nozzle stand ‘showing the' inner member of the 
spray nozzle embodying a form of the invention; 

Fig; .2 is a view in section of the inner member of the 
nozzle; . . I . - _ , 

Fig. 3 is a plan view of the spray nozzle; 
Fig. 4 is a view in section taken on line 4_—4 of 

Fig. 3; ' 
Fig. 5 is a view in section taken'on line 5—-,-5 of 

Fig. 4; ' 
Fig. 6 is a view in elevation of the ori?ce end of the 

nozzle shown in Figs. 3, 4 and 5; 
Fig. 7 is a plan view of a spray nozzleembodying a 

modi?ed form of the invention; ' 
' ‘ Fig.‘ 8 ‘is‘a' view in section : taken on line 8-8 of 

Fig. 9 is "a‘view in elevation of the ‘ori?ce end of the 
nozzle of'Figs; 7 and 8. - " 1 - ' 

In Fig; l'of the drawings a stand 10 is shown'on which 
a pipe 11 is mounted for rotation in.-both vertical and 
horizontal planes. One end of pipe 11 is provided with 
an elbow 12 to which a hose 13 is coupled, the other end 
being coupled to a pipe,14.-‘ The hose 13 isv adapted'to 
carryan aqueous‘ dispersion of "fertilizer, seed, lime and 
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of a pump not shown. A nozzle 15, which comprises 
the inner member of the spray nozzle to be described 
infra, is coupled to pipe 14 as shown. Nozzle 15 maybe 
of standard ?rehose nozzle construction modi?ed to meet 
the requirements of the spray nozzle 17 shown in Figs. 
3 to 9 inclusive. 
As shown more particularly in Figs. 3, 4 and 5, the 

spray nozzle 17 comprises the inner nozzle‘ 15 and an 
outer barrel 18 having a nozzle 19 at its forward end hav 
ing a nozzle chamber therein into which the inner nozzle 
discharges. ' 

The. inner nozzle 15 has a bore 20 that tapers uni 
formly from the base or inlet 21 to a location 22 from 
which point the bore converges on a slight taper t0 the 
discharge end thereof. The discharge end is ‘provided 
with an annular ?ange 23 disposed at substantially right 
angles to the axis of the bore 20. The‘ terminus of the 
passageway 24 is chamfered at 25. The nozzle 15 is also 
provided with a threaded stud 26 by means of which‘the 
‘barrel 18 may be secured thereto. 

The barrel 18, as shown, is substantially cylindrical 
in shape. Its rear end is, provided with a slot 27 ‘for 
accommodating the stud 26 and an o?set'notch 28 which 
provides a shoulder 29 to retain the barrel in positionhon 
the nozzle 15. The barrel 18 is slipped over the nozzle 
15 with the slot 27 in registry with the boss 29 until it 
reaches the end of the slot at which time, the barrel is 
rotated until the boss 26 is received in the notch. ' By 
threading a nut 30 on the stud 26, the barrel is secured 
in position. . , - I _ 

'Iliev forward end of the barrel 18 is closed by means 
of a plate or washer 32 having an aperture 33 at the 
center thereof that is coaxial with the opening at the 
discharge end of nozzle 15. Preferably, the ?ange 23 
has a relatively loose ?t with barrel 18. As shown, the 
diameter of the aperture 33 is slightly larger than the 
diameter of the aperture in the ?ange 23. l 

‘The aperture 33 leads into the nozzle 19 which is 
formed by a roof 35, a ?oor 36 and side walls 37 and 38. 
[The “surfaces of the roof, ?oor and sides should be made 
smooth. The roof, ?oor and side walls are secured to 
each other by welding or other suitable means and at their 
rear ends to the closure 32 as byvwelding. As shown in 
Figs. 3, 4, 5 and 6, the roof 35 and the ?oor 36 diverge 
from the outer ends thereof to the member 32. Also 
as shown in Figs. 3, 5 and 6, the edges of the roof and 
?oor converge towards member 32 from a plane or loca 
tion 41 to the member 32. Thus the ?ow passage from 
the member 32 to the location 41 converges as between 
the roof and the ?oor 35 and 36, respectively, and di 
verges as between the walls 37 and 38, respectively. 
,From the location 41 to the tip of the chamber of nozzle 

‘ 19, the walls 37 and 38 are parallel- The forward ends 
.of the roof 35 and ?oor 36 are spaced to provide an 
,ori?ce 42. As shown in Fig. 6, the ori?ce 42 is wide 
but relatively narrow and substantially rectangular in 
‘shape. 1 

The nozzle above described including the nozzle of 
Figs. 7, 8 and 9 is capable of handling high solids content 
aqueous dispersions. For example the solids of the dis 
‘persion may be comprised of 500 pounds of lime, 500 
,pounds ‘of fertilizers and several hundred pounds more 
or less seed and two bales of peat moss in one thousand 
gallons of water. The solids concentration on a weight 
ibasis may vary from‘ 10% to 20% depending on the 
seed, fertilizing and condition job to be done. 

When an aqueous dispersion of the type disclosed 
supra is supplied to the hose 13 and to the pipes 7 and 
14, the same ?ows through the inner nozzle member 15 
and discharges into the chamber of nozzle 19. As 
shown, the longitudinal axis of the nozzle 19 is substan 
tially colinear with the longitudinal axis of the bore 20. 
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Therefore, the velocity head of the dispersion in the bore 
20 will be e?ective in the chamber of nozzle 19. The 
shape of the chamber of nozzle 19, however, slows down 
the velocity of the dispersion and causes it to issue from 
ori?ce .42 as a relatively wide ribbon. The form and 
shape of the chamber of nozzle 19 determines to a large 
extent the carry of the dispersion. Thus if the carry is 
to be substantial say of the order of 50 to 75 feet or 
more, a nozzle chamber shape of the type shown in Figs‘. 
3, 4, 5 and 6 is used. Since the stream issuing from the 
ori?ce 42 has a substantially ?at pattern, it is relatively 
easy to cover a‘ soil area thoroughly without any substan 
tial overlapping or without skipping areas. 

Since member 23 has a relatively loose ?t with the 
inner bore of the barrel 18 and is spaced rearwardly of 
member 32 to provide a space of the order of 1A3 to 
3A6 of an inch, the discharge end of the inner nozzle 15 
does not have a ?uid-tight ?t with the member 32 of 
barrel 18. Therefore, ?ow of air can be induced into 
the barrel 18 from the rear thereof into the chamber of 
nozzle 19 to produce an aerating e?’ect on the suspen— 
sion discharging from the nozzle. The aerating action 
is desirable in that it tends to soften the stream issuing 
from the nozzle and thereby decrease erosion when 
striking the ground being seeded. 

In Figures 7, 8 and 9, a modi?ed form of nozzle 17’ 
is shown. The nozzle dilfers from the one shown in 
Figures 3, 4 and 5 in the form and shape of the nozzle 
chamber. Since the inner nozzle and the barrel into 
which it extends are identical except for the chamber 
19’, similar and corresponding parts will be designated 
by the same reference characters with primes a?ixed. 
The barrel 18’ is provided at its forward end with 

a nozzle 45 having a chamber formed by an upwardly 
arched roof 46, a relatively ?at slightly downwardly ' 
sloping ?oor 47, and sides 48 and 49. The inside sur 
faces of the ?oor, roof and sides should be made smooth 
and free of ridges. The edges of the roof and floor 
46 and 47, respectively, diverge from the closure mem 
ber 32’ as shown more clearly in Fig. 7. The sides 48 
and 49 are secured at the edges to the edges of the roof 
and ?oor as by welding or other suitable means. The 
tips of the roof and ?oor are spaced to provide an ori?ce 
50 which is relatively narrow, quite wide and substan 
tially rectangular in shape. 

‘Since the chamber of nozzle 45 diverges from the 
aperture 33' towards the outlet ori?ce 50, and since the 
roof 46 is arched upwardly, and the ?oor slopes down 
wardly, the carry of the ?uid or aqueous dispersion is 
not as great as that of the chamber of nozzle 19 shown 
in Figs. 3 to 6 inclusive. 
The aqueous dispersion discharging from the nozzle 

15’ strikes the arched roof 46 causing its velocity to be 
decreased. Furthermore, since the relatively loose ?t 
of the member 23’ with the bore of the barrel 18’ allows 
air to be ‘induced into the nozzle chamber 45, the sus 
pension is aerated and softened by entrained air bubbles, 
so that it does not impinge on the ground with a harsh 
eroding effect, yet it has a carry su?icient for the pur 
pose. As the stream issuing from the ori?ce 50 has a 
ribbon-like pattern, being wide and relatively thin, the 
areas of soil to be covered by the spray can be accurately 
done without overlapping or the missing of areas. 
A nozzle such as shown and described supra can ‘be 

handled easily by an operator by means of a handle 51. 
The operator can raise or lower the discharge end of the 
nozzle 17 or 17', or he can swing it ‘in a horizontal plane 
about a vertical axis. 
The nozzle in ‘both of its embodiments is one in which 

the size of the ori?ces 42 and 50 may be modi?ed. If 
in practice it is found that these ori?ces have a tendency 
to plug up, they can be spread with a tool or a portion 
‘can be cut o? the tips so as to increase the height of the 
ori?ces. This matter may conveniently be taken care 
of "in the ?eld when the nozzle is in use. 
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Having thus described the invention, it will be appar 
ent to those of ordinary skill in the art to which the in 
vention pertains that various changes may be made in 
the illustrated embodiment without departing from either 
the spirit or the scope of the invention. 

Therefore, what is claimed as new and desired to be 
secured by Letters Patent is: 

1. A nozzle for spraying aqueous dispersions of solids 
comprising an inner nozzle member having a tapered 
bore converging in its ?ow direction and adapted for 
connection to a source of supply of said dispersion under 
pressure, a barrel for receiving said nozzle, said barrel 
having a closure provided with an aperture substantially 
coaxial with the bore of the nozzle, the discharge end 
of the inner nozzle member being spaced from the closure 
of. the barrel and provided with a spacer to so hold the 
inner nozzle member that its bore axis is in line with the 
center of said closure aperture, the spacer having a 
loose ?t with the inner wall of the barrel whereby air 
may be induced into the space between the inner nozzle 
and the barrel, and a nozzle chamber member secured to 
the forward end of the barrel, the air induced into the 
space between the inner nozzle and the barrel, discharg 
ing into the nozzle chamber member, the chamber mem 
ber having a roof and ?oor and sides, the sides diverging 
from the apertured closure, and the roof and ?oor con 
verging to form with the sides a relatively wide but 
narrow ori?ce. v 

2. A nozzle for spraying aqueous dispersions of solids 
comprising an inner nozzle member having a tapered 
bore diverging in its ?ow direction and adapted for con 
nection to a source of supply of said dispersion under 
pressure, the discharge end of the nozzle member being 
blunt and contained in a plane extending substantially 
at right angles to the axis of the bore thereof, a barrel 
for receiving said nozzle, said barrel having a closure 
provided with an aperture substantially coaxial with the 
bore of the nozzle, the discharge end of said nozzle 
member being spaced from the closure of the barrel and 
provided with a spacer to so hold the same that its bore 
'axis is in line with the center of said closure aperture, 
the spacer having a loose ?t with the'inner wall of the 
barrel whereby air may be induced into the space between 
the inner nozzle and the barrel, and a nozzle chamber 
member secured to the forward end of the barrel, the 
chamber member having a roof, ?oor and sides, the sides 
diverging from the apertured closure and the roof and 
?oor converging to form with the sides a relatively wide 
but narrow ori?ce, the air induced into the space between 
the barrel and nozzle discharging into the nozzle cham 
ber member. 

3. A nozzle comprising a ?rst nozzle member having 
a bore converging in its direction of ?ow, and having a 
discharge aperture, a second- nozzle member in substan 
tial sealing engagement with said ?rst nozzle member and 
provided with a tubular sleeve receiving the ?rst-mentioned 
nozzle member and provided with means for effecting 
locking engagement therewith, said second nozzle member 
having an intake aperture in registration with the dis 
charge aperture of said ?rst nozzle member, and said 
second nozzle member diverging in its direction of ?ow 
in one plane and converging in a plane normal to said 
?rst-mentioned plane to form a relatively wide but narrow 
discharge ori?ce. 

4. A nozzle comprising a ?rst‘ nozzle member having 
a bore converging in its direction of ?ow and having 
a discharge aperture, a second nozzle member in sub 
stantial sealing engagement with said ?rst nozzle member 
and having a ‘tubular sleeve receiving the ?rst-mentioned 
nozzle member and provided with means for effecting 
locking engagement therewith, said second nozzle member 
having an intake aperture in registration with the dis 
charge aperture of said ?rst nozzle member, and said 
second nozzle member having a roof, ?oor and sides, the 
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