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5 we pray that a patent may be granted to us, of replenishment filling. In order to facilifate
I and the method by which if is to be per- * spraying operations various means have been
i formed, to. be particularly described in and devised to enable the volume of water in the-
by the following statement: - ~ spray liquid to be maintained as low as pos- 50
: This invention relates to an improve sible, commensurate with the distribution of
Poo= 10 liquid distributing spray device and to sufficient quantities of active substance. This
- ‘methods of treating vegetation and land with has been accomplished by spray devices

: liquids. which atomise the liquid into very small
_ Modern methods of agriculture and horti- droplets, i.e., having average sizes of 10 to 35

culture require the application of many bio- 150 microns which are ejected from specially
: 15 logically active substances 10 growing vegeta- designed nozzles with considerable force. By
: tion, either fo kill the végetation if it consists means of these devices sufficient active sub-
i ~ of weeds, or to kill harmful pests which live. stance may be applied using as little as 5
on the vegetation or in the ground. In many gallons per acre whereas 15 to 20 gallons per 60
cases the substances are solid and the most acre is a common application rate. These
20 convenient way of using them is to convert Spray devices suffer from a number of dis-
them into a suitable liquid formulation which advantages. For example, because the size
is then-applied by means of a spray device or of the majority of droplets is so small the
makchine. - In order to avoid unnecessary ¢x- droplets tend to be carried in air streams, and 65
pense water is generally employed for dis- to drift considerable distances from the point
25 persirig the substance and the resultant for- of application before they settle on a surface.
mulation usually consists of an aqueous solu- Asa result such devices cannot be used satis-
tion, dispersion, or emulsion of the substance factorily for the application, for example, of
depending upon whether or mnot the sub- herbicides to weeds growing in proximity to 70
stance is soluble in water and the nature of crops or other vegetation of economic im-
30 other_ ingredients of the formulation which portance. The second disadvantage is that
are .generally employed fo ensure that the considerable pressures are required, i.e., from
formulation remains adequately homogenous 30 to 60lbs. per square inch, to force the

during-the spraying operation. , spray liquid through the atomising nozzlés 75
_ The use of sprays is attended by a num- and therefore pressurizing = equipment. is
‘35 ber of problems. Very often areas of vege- necessary. This usually comprises a pump
fation to be treated may be large and either and suitable source of power to operate it
inadequately provided with or devoid of suit- and generally both the pump and fthe
able roads or-paths. As a consequence con- machine producing the power are carried 80
siderable difficulties and expense are in- . with the tank of liquid. With small machines
40 volved in transporting large volumes of spray of the kind which' are ‘portable the pump . -
fiquid to their site of a plication. Also in may be operated manually. In any event
many areas Wwater is di cult to obtain, and spray devices which atomise liquids tend to
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20 distributor to oscillate in a curved path. WHAT W CLAIM I S: -

Al ternative neans include the use of com 1. Aliquid dlstrlbutlng spr ay
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al so envisaged, charge orifices having a diameter within the The
anplitude of oscillation of the distri- ‘range 0-010 to 0.'062 |nches and ~
liquid supply 25 butor may, varyoatnardlng to the nature of *means and
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bécome shattered-into clouds of fine drifting

spaced -apart  sufficiently -to reduce: the - risk -
.droplets by the violeni action of the- tubes, - of liquid emerging from the holes running to- -
but instéad -it forms large drops- Which, as

gether' to, form Streams. - Liquid. is-supplied -
indicated above; have little tendency to drift. - to' the. distributor by ‘an inlet pipe- 3 which -

40 This device has achieved a considerable ' is connected to-the shaft by a finid ught bel--105
measure of sucoess-in weed control. 'Not  Idws 4 which'is Very’ light and fiexible so that -
‘only has the device enabled liquid herbicide - when the shaft rotates ‘as describedbelow’

‘to be applied with great economy with re-  the bellows impose: thie- minithum . of-resist-""
ard: to ge amouni of liquid used, but in-ad- - ance onto its.inovements. - The shafg-is-sup-.
ition it has pmmtted efficient weed control . portéd in-iwo plain bearings so that it isfree 110

to ‘be effected -in -areas in -the' immediate to- rotate - about- its longltudmal ail‘i“and _

‘vicinity to growing crops without damage fo- cairies a fefrous- armatyre-5 which is. -egpeci--.-

them.  ‘The ‘device nevertheless has certain'- ally - shaped for ' mraximum fhagnetic “effi-

litnifations. Itlsafalrly large piece' of equip- fiency. - The shaft’ also: ‘Carrids ‘@ itofsion

3dcorpoienes abstﬁbutoﬂ S cen-

45

50 ment which is carried by'a vehicle, usually’'a
tractor.” Consequently this device is not very -

suitable for use in areas which are accessible,

~ but with difficulty, by vehicles. 'Furthermore,
the size ‘of ‘the device has imposed: certain -
55 practical’ limitations on'the forms of con- -
struction which enable the distributor to be
speeds £or long periods and’

vibrated at high-
‘this' is of some importance’ because within
- cértain limits ‘the efficiency of the device is
60 raised:as
tubes is”increased. - It -has now been' dis-
covered, however; that very small, portable,
liquid distribuiing devices are obtainable if
they in corporate a distributor which oscil-
65 lates rapidly in one or more curved paths.

" {retpe end: - The blade contacts:3
the: vibrational frequeficy of ‘the

sprinig 6. wWourd: helically one "end-of- -which. Y15
is*fixed to the shafy and thé other- m‘ﬂxﬁ'&,to _
a base plate in-an outer watergroot:case 7. -
Two coils, 8 and 9 each.with=%:. D-sl
pole -piece. 10-and 11 at one end- are placed

oii’ cach‘side of the shaft. = Therd is-fixed To' 12()
the armatyre 5 a spring ‘blade '12° of condiict-
ing ‘material with a contact poiné

13 mounted 'on a screw adjustor; The blad a
and'the fixed contact are: i
sliding fakes' place between the two' contacts

The 'whole assembly is contaifed within'the:
waterproof case 7 which is’ provided:with a -
socket 14 for an electrical connection, an -~
inlet pipe 3 for the supply of liquid and an. 130.




nounted for exanple on a boom which may 0-040 inches. extend from

one or nore sides of the vehicle. 6. A device according to any of the
pree. A particurar aadvantage o Ne pr esen I's- ceding clains
wherein the distributor is cap-. 50 tributing devices is that they. can

be very able of oscillations haV|ng an anplitude 115 light and as
a consequence very Iittle power within a range of 5[err] to 30 of arc.
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1,082, 728 posmon ‘This movement. causes the distri- tact with a cam follower 4 connected integ-

butor to move to the same extent. When the
rest position has been reached electrical con-
25 ‘tact is again made and a new cycle of move-
ment begins once again..
-The liquid distributing device ﬂlustrated

_as a side elevation, in Figure 3, incorporates
a. distributor which is. made to oscillate by

30 electro-mechanical means, the power derived
from a continuocusly rotating member being

converted, by .a crank arrangement, into an:

-oscillatory movement which is transmitted: to
the distributor. A small electric motor 1 is

35 connected 10°a crank 2 bearing a crank pin 3.

The crank pin carries a flange 4 and extends
into a recess in a slide block 5 against which
the flange 4 makes sliding abuiment. - The
slide block § is housed slidably within a re-
40 cess 6 of a lever arm 7 which is connected to
a hollow drive shaft 8 rotating within two
bearings-9. When the motor is switched on

it causes:rotation of the crank pin 3 and the

slide block 5 moves up and down, within the

45 "recess of the lever arm 7 which is thus caused
to move rapidly from side to side. This os.

cillatofy movement of ‘the arm is transmitted
by-the drive shaft 8 to the distributor 10. .

_ - The distributor 10 .may be formed as a

50:single one-piece moulding (not shown), ‘but

preferably comprises. a number .of parts .

which ¢an. be taken -apart and assembled
readilytofacilitate cleaning. A distributor
body:11-is connected integrally to a hollow
55 spmdle 12-provided w1th ertures 13.. The
‘spindle supports a removab
tween the disiributor. body 11 and -the end
cap 14 there is a removable cylindrical in-
sert.15 and this insert:is provided with liquid
60" discharge  orifices : 16  having a diameter -of
0.025 inches, 'in that part of 1t which faces to
the ground when the spray device is in ifs
normal operative position.- ‘When the device

is:in use liquid passes by means of a flexible -
65 feed p1pe 17 into the hollow spindle 12 of -

e end cap 14. Be- -

rally with a hollow drive shaft 5-which ro-
tates in a bearing 6. The cam follower and

the hollow shaft are also made of the same 90~
nylon/molybdenum sulphide mixture and
constitute a single moulding. The drive shaft
supports a_distributor 7 provided with ori-
fices 8 ‘having a diameter of 0.025 inches. '

. The relationship between the cam 3 and 95
the cam follower 4 is shown more clearly in
Figure. 5 which is-a side elevation taken
along line ‘AA’. As the motor 1 imparts con.
tinuous rotation to the cam 3 the follower 4

is caused. to oscillate and this - oscillatory 100

movement is transmitted by means of.the
drive. shaft 5 to the distributor 7.  Liquid is
supplied to the distributor by a flexible tube
9.which passes through the hollow shaft and
makes connection with the.distributor which, 105
because of the simplicity of construction of
the device, can be made to oscillate at hlgh
frequencies for prolonged periods. s
- The efficiency of the devices described, 1 . es
the capacity which they possess for distribut- 110
ing liquid in the form of non-drifting drop-
lets onto surfaces with: the greafest economy’
in the-amount of liquid used is dependant, to
an important extent, on the frequency. of 0s-
cillation ‘of .the distributor. As this is in- 11§
creased the efficiency of the device is raised
and therefore it is preferable to employ high -
frequencies. However if the frequencies are
too high there is a tendency for the drops of
liquid to become shattered into smaller drop- 120
lets which are liable to drift. . The optimum
frequency of a particular device depends to
a certain extent upon its design. ‘In general,
however, frequencies within a range of 2,000
10 -6,000 cycles per. mmute are to be pre- 125
ferred. -
An- especlally 1mportam: advantage of
these devices is that they enable liguid to be
applied  with' great uniformity-and with use’
of -as little ds 10 to 25 gallons per.acre.- As 130
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distributor. For exampg?ﬁ t&mﬁm eRfy When

35 is. cylindrical and has a diameter of 1 inch
the holes may preferably be arranged in
staggered rows in such a way that holes with-
in the rows are separated by about 10° of
arc, but by virtue of the staggering will be

40 separated by about 2. 5° 10 5.0° of arc from
its nearest neighbour. Whatever spacing is
adopted it is desirable thai the holes should
be close together, but not so close that liquid
emeiging from. them coalesces 40 form

45 streams.

A furt'her advantage of the invention s
that very efficient applications of liquid may
be effected with very low pressures and this
results in simplification of construction and

50 lighter equipment. Thus very good results
can be obtained using a pressure of only 0.5
1b per square inch, although in general pres-
sures in the range of 1 to 4 Ibs per square
inch are preferred. Higher pressures, for ex-

55 ample 4 to 12 Ibs per square inch may be

used if a wide swathe s to be sprayed. Even
higher pressures may also be used, although
there may be no great advantage in doing so.

A further feature of the invention resides in
60 the fact that at these low pressures the area

over which a distributor is able to apply
liquid - umformly is' influenced greatly by
small changes in pressure without influenc-

ing the ‘rate of application of the liquid to

65 any greai extent. For example, it has been

‘tricity the inlet tube :with attac

J3th ofatile eraEh% thly
qmred £0 be altered the distributor 1llustrated 100
in Figure 8 may ‘be used.

The oscillation of the distributor. may take
place about an axis extending through the
distributor itself or about an axis disposed
externally to it. . For most purposes the 105
former is- prefer:ed because distribution de--
vices incorporating distributors mowing..in
this fashion may be made much: moreJ;glrﬂy
and utilise much higher oscillational _fre- .
3uenc1es A device which incorporates .the

istributor oscillating about an’ axis extérhal

110
to itself is illustrated. in Figure 6. In. this

figure a distributor 1 is connected to an‘inlet *
115

tube 2 which is either ferromagnétic. o, bears
a ferromagnetic member. The tubez 18 cons
nected to a spring blade 3 whichd§ clamped
at its upper end 4. A coil § is provided w,mth .
a core 6. - The lower end of the spring biade -
terminates in an electrical point 7~Which is
capable of makm% contact with: anﬁpposmg 120
pomt 8. Points 7 and 8 comprise ‘an élec-
trical make-and-break and forms part of an
electrical circuit which includes the ¢oil. Be- .
fore the coil is activated by passage: of elec-
ﬁed distri- 125
butor are in a rést position with. the: i points
7 and 8. in comtact. . When the current is
switched on the inlet. tube is: -drawn towards -
thé core during ‘which - operation’ the two’
points’ become separated
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oscillation is about an internal or
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2 plhitudes mdy m mctlha ravge offcre B@f Qf he 3iAdevice aecordmgSo Claim 2 compris-

35 arc. Somewha‘t larger amplitudes may have
to be employed when oscillation is about an
external axis or point.

The distribution devices of the invention
may include one or more oscillating distri-

40 butors. Portable devices which are hand held
and supplied with liquid from a tank which
may be strapped to the back of an operator
usually incorporates a single distributor.
However for larger devices which are to be

45 mounted on a vehicle up to six or even more
distributors may be employed suitably
mounted for example on a boom which may
extend from one or more sides of the vehicle.
A particular advantage of the present dis-

50 tributing devices is that they can be very
light and as a consequence very little power
is required to operate them. Thus a port-
able device with a single distributor of 2 to
5 watts may funcfion for 20 hours with the

55 aid of no more than two ordinary lamtern
batteries of 6 volts each connected in
parallel.  With the larger vehicle mounted
devices a total of 15 to 30 watts at 12 volts
may be required depending upon the con-

60 siruction and number of the distributors. In
any event the amount of power required is
very small and is easily supplied by most
forms of vehicle,

It will be appreciated that whilst this in-

65 vention is directed primarily to devices for

ing meuns for oscillating the distributor at a 100
‘frequency within a range of 2,000 to 6,000
cycles per minute.

4. A device according to any of the pre-
ceding claims including a distributor com-
prising a hollow cylinder having orifices 105
formed in its periphery, and means for rota-
tionally oscillating the cylinder about its cen-
tra] longitudinal axis,

S. A device according to any of Claims 1
to 4 wherein the orifices of the distributor 110
have a diameter within a range of 0:020 to
0-040 inches.

6. A device according to any of the pre-
ceding claims wherein the distributor is cap- .
able of oscillations having an amplitude 115

within a range of 5° to 30° of arc.

7. A device according fo any of the pre-
ceding claims wherein the distributor is
mounted on a shaft which is of hollow con-
struction over at least part of its length, said 120
shaft constituting means for supplying liquid
to the distributor.

8. A device according o0 Claim 7 wherein
liquid is supplied to the distributor by means
of a flexible tube accommodated W1thm the 125
hollow part of the shaft.

9. A device according to any of the pre-

" ceding claims wherein the distributor is os-
cillated by electrical means.

10. A device according to Claim 9 where- 130
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be used provided it is capable. of

o

20 distributor to oscillate in a curved path
Alternative means include the use of com-
pressed air or liquid under pressure whilst
other mechapical means are also envisaged.
The amplitude of oscillation of the "distri-

2& butor may vary -gccord ugnto fhe npture Qf-

«the. gscillation, i.e., according 19 whether the
oscillation is about an infernal or external
axis or point of movement relative to the
distributor. As a general rule since high os-
30 cillational frequencies are desired the am-
litudes of the oscillations should be small.
g‘hus with distributors oscillating about an
internal axis or point of movement the am-

plitudes may be in the range of 5° to 30° of

35 arc. Somewhat larger amplitudes may have
to be employed when oscillation is about an
external axis or point.

The distribution devices of the invention
may include one or more oscillating distri-

40 butors. Portable devices which are hand held
and supplied with liquid from a tank which
may-be-strapped to the back of an operator
usually incorporates a single distributor.
However for larger devices which are to be

45 mounted on a vehicle up to six or even more
distributors may be employed suitably
mounted for example on a boom which may

~ extend from one or more sides of the vehicle.
A particular advantage of the present dis-

50 tributing devices is that they can be very
light and as a consequence very little power
is required to operate them. Thus a port-
able-device with- a single distributor of 2 to
5 ‘watts may function for 20 hours with the

55 aid of no-more than two ordinary lantern
batteries of 6 volts each connected in
parallel.  With ¢he larger vehicle mounted
devices a total of 15 to 30 watts at 12 volis
may be required depending upon the con-

60 struction and number of the distributors. In

~ any event the amount of power required is
very small and is easily supplied by most

forms of vehicle.
It will be appreciated that whilst this in-

65 vention: is directed primarily to devices for
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1 A hguld dxstnbuﬁng Slzray demeﬁ com,

pnsmg a distributor provided with liquid dis-
charge orifices having a diamefer within the

‘range 0-010 to 0062 inches and liquid supply
.means and meaps for-osgillating the distei~ 90
- buter orific
"~such that when liquid is supplied to t

es in_a curyésd path at g freg ueglny
e dis-
tributor a spray of substantially non-drifting
liquid droplets is produced.

2. A device according to Claim 1 compris- 95
ing means for oscillating the disfributor at a
frequency within a range of 800 to 10,000
c¢ycles per minute.

3. A device according to Claim 2 compris-
ing means for oscillating the distributor at a 100
‘frequency within a range of 2,000 to 6,000
cycles per minute.

4. A device according to any_of the pre-
ceding claims including a distributor com-
prising a hollow -cylinder having orifices 105
formed in its periphery, and means for rota-
tionally oscillatinig the cylinder about its cen-
tral longitudinal axis.

5. A device according to any of Claims 1
10 4 wherein the orifices of the distributor 110
have a diameter within a range of 0-020 to
0-040 inches.

6. A device according to any of the pre-
ceding claims wherein the distributor is cap- .
able of oscillations having an amplitude 115
within a range of 5° to 30° of arc.

7. A device according fo any of the pre-
ceding claims wherein the distributor is
mounted on a shaft which is of hollow con-
struction over at least part of its length, said 120
shaft constituting means for supplying liquid
to the distributor.

8. A device according {o Claim 7 wherein
liquid is supplied to the distributor by means
of a flexible tube accommodated within the 125
hollow part of the shaft. :

9. A device according to any of the pre-

" ceding claims wherein the distributor # is os-

cillated by electrical means. _
10. A device according to Cla1m 9 where- 130
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