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4 Claims,

1

This application relates to a spraying machine
of the type generally set forth and claimed in
my Patent No. 2,220,082 granted November 5,
1940, and is a continuation-in-part of my appli-
cation Serial No. 757,294 filed June 26, 1947,
abandoned on June 20, 1950. In my patent,
I show a machine for developing an air blast
into which is fed spraying and dusting material,
the air blast being directed then by suitable de-
flecting means toward foliage that is to be
sprayed or dusted. In this patent, I use air blast
developing means in the form of a propeller
adapted for rotation about a particular axis ang
mounted on a vehicle for movement through an
orchard, grove or the like. Through the utiliza-
tion of deflector means, the air blast is directed
towards each side of the machine and against
the foliage as the machine moves between rows
of trees. Through the contribution of my inven-
tion set forth in the said patent, it has been made
possible to spray trees efficiently and quickly
rom a continuously moving machine,

In my later Patent No. 2,331,107 T show a fur-
ther development in a machine of the class set
forth in my earlier Patent No. 2,220,082, In
the second patent there is set forth a construc-
tion whereby the air blast generated in my spray-
ing and dusting machine is more effectively di-
vided for movement angularly relatively to the
direction of movement of the machine, and to-
ward the foliage to be sprayed. Thus, in this
second patent, the air blast, as in the first patent,
is developed in a direction longitudinal of the
machine and parallel to the direction of move.
ment of the machine through the orchard or
grove being sprayed. It is the function of the
air blast deflecting means to deflect the air
tc each side of the machine and toward the
foliage to be sprayed.

In my Patent No. 2,476,860 issued on an appli-
cation filed January 9, 1946, Serial No. 639,049,
I show a spraying and dusting machine of the
type under discussion, in which the air blast
deflected is in the form of an axially moving
ring of air. Through the utilization of a ring-
type of deflector, this axially moving ring of air
is directed to each side of the machine as the
machine moves between a row of trees to be
sprayed, for covering the foliage of the frees.
Again, I utilize means for developing an air blast
that is directed initially axially of the machine
and parallel to the direction of movement of the
machine during the spraying operation. It is
only through the utilization of suitable deflecting
means requiring a rather considerable. deflection
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of the air blast that I am able to direct the
blast of air and the insecticide carried thereby
toward the foliage to be sprayed.

In the invention of this application I depart
rather considerably from my prior contributions
to this art, although T still adhere to the basic
principle of a suitably directed air blast into
which may be fed spraying material. Tt is the
object of my present invention to contribute a
machine of the class described in which the blast
of air is developed initially to move in substan-
tially the direction desired, thereby requiring lit-
tle or no deflection of the air in order that the
air move toward the foliage to be sprayed. o

As one feature whereby the broad object of
my invention is attained, I utilize means for de-
veloping an air blast that moves generally toward
the foliage to bhe sprayed under the influence of
the means generating the air blast. More partic-
ularly, it is a feature of this part of the inven-
tion that the air blast is generated for movement
at substantially right angles to the axis of rota-
tion of the air blast generating means so that
if the air blast generating means are moved
axially between trees, the generated air blast will
move toward each side of the machine and to-
ward the trees to be sprayed.

Naturally, in an arrangement of this charac-
ter, it is necessary to use but a minimum of air
deflecting means rather than the considerable
deflector system of my prior patents.

As a further feature of my invention, I utilize
air blast generating means that will generate an
air blast moving radially of the axis of rotation
thereof. It is a further feature of this part of
the invention that a minimum of tangentia]
movement is imparted to the air blast tending
to move the air blast tangentially relatively to
the circle of movement of the air blast generat-
ing means. Because of this arrangements, it is
unnecessary to use a complex deflector sytsem.
Naturally, in most cases, the best possible results
will be obtained when little or no tangential
movement is imparted to the air blast, '

Those skilled in the art fully appreciate that
a standard type of air foil propeller such as is
used in airplanes, and such as is described in
my earlier patents to which T have alluded, does
not develop a uniform fow of air over the area
covered by the revolutions of the propeller. As
a matter of fact, very little air movement is
created by the end or tip portion of a propeller
blade of the class described. - In addition, very
little air flow is created centrally of the propeller
and atitshub. . . = . e
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In my earlier patents and applications to which
i have alluded, provision is made for this phe-
nomenon in order to prevent the movement of
air from the most efficient portions of the pro-
peller into the areas of air flow covered by the
central portion of the propeller and by the tips
of the propeiler. In addition, I developed a ring
type air flow machine shown in my Patent No.
2,476,960 in which the air blast is taken directly
from only that part of the propeller that is effi-
cient, and thereby there is avoided the difficulties
inherent in the first machines I built. However,
the basic problem was not solved by these con-
structions of the prior art, because of the inherent
nature of a propeller of the particular class. In
addition, it was always necessary, in the earlier
machines made by me, to utilize means for turn-
ing the air blast so as to direct it radially toward
the foliage.

T have now conceived, and in +his application
disclose, an air blast generating propeller that is
inherently capable of developing a radial air
blast. In this propeller, I utilize a series of air
blast generating blades, each hlade having that
cross section which is found in a standard air
flow propeiler at that part thereof where the
greatest amount of air flow is developed. In
osther words, I have conceived as my invention
the taking of that propeller section that is most
efficient in a standard propeller, and utilizing it
per se 2s an air blast developing means. Not
only do I thus obtain maximum air blast develop-
ing efficiency, but I develop a radial air blast
moving in the very manner that I reguire for my
spraying machine.

A still further feature of my invention resides
in the utilization of defiectors and particularly
in means whereby the deflectors may be moved
for controlling somewhat the direction of move-
ment of the air blast where such control is
neecessary.

My invention resides, of course, in the concep-
tion and the reduction to practice of the general
combination I have described, and it is conceiv-
able that those skilled in the art will be akle to
develop particular shapes of plades and other air
blast creating means that will function adequate-
1y to contribute the results I have sought. It is
my intention to claim the invention broadly so
as to protect mysell in the enjoyment thereof,
and to prevent the appropriation thereof by those
skilled in the art who may use in a machine of
the class herein set forth other types of air blast
creating means operating in accordance with my
teachings to the art.

Referring now to the drawings, Fig. 1 is an
elevation of a spraying machine embodying my
invention. Fig. 2 is a vertical section and ele-
vation of the rear end of the machine shown in
Fig. 1, Fig. 2 being taken substantially along
lines 2—2 of Fig. 2. Fig. 3is a section taken
along lines 3—3 of Fig. 2. Fig. 4 is a perspective
view of the propeller of my machine showing its
relation to the deflectors.
lar to Fig. 3, but showing the utilization of ad-
justable deflectors. Fis. 6 is a section taken
along lines 6—6 of Fig: 5, while Fig. T is a sec-
tion taken along lines 1T—T7 of Fig, 6. Tig, 8 is
an elevation of a standard propeller such as is
found in my earlier applications and patents.
Fig. 9 is a section taken along lines §—5 of Fig. 8.

Referring now more particularly to the draw-
ings,. and especially Figs. 1 to 4 inclusive, the
machine of my invention comprises a chassis 18
supported by a pair of wheels #1 and adapted to
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be drawn through an orchard, orange grove, or
the like by a tractor hitched to the machine at
12. Supported on the chassis 10 centrally of
the machine is a tank I3 adapted to contain
insecticide and to be filled through a filler cap
14. - An internal combustion engine {5 is mount-
ed within the machine and fthrough suitable
transmission means drives a pump §§ for pump-
ing spraying material from the tank i3 toward
a pair of main pipes {7, best shown in Fig. 3.

The internal combustion engine rotates a main
shaft i8 through a flexible coupling 19 and this
main shaft passes through a pipe 28 welded to
the ends of the tank I3 and forming a through
central passage for shaft {2. The extreme right
hand end of the shaft 18 is coupled through a
fiexible coupling 21 to a propeller shaft 22.
Shaft 22 is thus supported for rotation with the
shaft {8 by the internal combustion engine 15, it
being the purpose of this arrangement to drive
the shaft 22 at a rather considerable speed for
rotating an air blast generating propeller.

The apparatus I have thus far described is not
per se the invention of this application. Thus,
reference to my -earlier patents and ray earlier
application hereinhefore discussed will indicate
rather clearly that the apparatus so far described
is quite similar to that I have heretofore con-
tributed. However, heretofore, the proypeller
driven by a shaft equivalent to the shaft 22 has
peen of the type generating a blast of air parallel
to the shaft 22, this being the axis of rotation
of the propeller. In this application, the pro-
peller is so constructed that the blast of air
generated will move in a direction at substan-
tially right angles to the axig of shaits 18, 22
and will preferably he radial relatively to the
axis of shafts (8, 22. By this variation from my
prior art machines, I am abls to eliminate the
rather complex air deflector means found in my
earlier inventions. It is thought that this gen-
eral statement regarding the relation of my pres-
ent invention to my prior inventions will be help-
sul in an undeistanding of the means now to be
described more particularly.
~ Welded to the end of the tank {3 as shown at
23 in Fig. 2 is a sleeve 24. Sleeve 24 supports
roller hearings 25 and throush these roller bear-
ings 25 there is supported the hub 2§ of the pre-
peller designated generally by reference numeral
27. The hub 26 is keyed at 28 to the shaft 22
for rotation thereby, the roller bearihgs 25 act-
ing to support the propeller relatively to the
sleeve 24. Of course, the particular means I
have shown for mounting the propeller 27 are
merely exemplary of one preferred manner of
so doing, and those skilled in the art will readily
appreciate that other means may ke employed
when desired. »

Referring now to Fig. 8, I show there a stand-~
ard type propeller P such as ig found in my earlier
applications and patents. The section of pro-
peller P taken along lines 9—9 of Fig. 8 is the sec-
tion, that, through rotation of the propeller about
the axis A, generates a movement of air which is
greater than the movement of air generated by
any other part of the propeller P. The particular
section is well illustrated in Fig. 9, and is of the
usual aitr foil shape employed in the propeller of
the class described, as will be well appreciated
by those skilled in the art. It is substantially the
configuration of this section shown in Fig. 9 that
is utilized as the configuration of the section of
the propeller blade of my air blast generating
prdpgllei' now to be described more particularly.

g
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Propeller 21, as is probably best shown in Figs,
2 and 4, has a series of arms 29 extending from
the hub 26, and at the end of each of the said
arms 29 there is mounted a propeller blade 30.
Each propeller blade 38 is formed so that its Cross
section taken in a plane centrally thereof and
berpendicular to the axis of rotation of the pro-
peller, will be substantially the same in configura-
tion as the section of the propeller P shown in
Fig. 5. Through the movement of the several
blades 3¢ there will be generated a blast of air
that will be generally radial relatively ta the axis
of shafts {8, 22, as the blades 30, due to their sec-
tion, will generate but little flow of air in a direc-
tion tangential to the circle of movement of the
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blades. It will be appreciated further, that the

number of blades may be increased or decreased,
and that their angular spacing from one another
may therefore be varied. While I presently pre-
fer a blade 30 of uniform section ag illustrated in
the drawings, it may be that the blades will be
tapered toward their ends. I believe that the
theory of operation of the several blades 30 will
now be understood by those skilled in the art.

Preferably, but not necessary, the ends of the
several blades 30 are reinforced by rims 31 se-
cured thereto and therefore forming part of the
propeller 27.

Referring now once again to Figs. 1 and 2, it
will be noted that there is welded to the end of
the tank 13 a series of brackets 32 and welded in
turn to the brackets 32 is-a U-section air intake
guide member 83 formed as g spinning or casting.
U-section member 32 is in turn welded to a ring
34 relatively to which may be welded g series of
curved air deflectors 85, also well shown in Pig. 4.
Welded to the right-hand end of each deflector
3% is a second ring 24e, and welded to ring 34a
is a U-section member 33a similar to the U-sec~
tion member 33. Suitable brackets 39 extend up-
wardly from frame (8 of the machine and help
support the rings 84, 34a and the other. parts
welded thereto. Suitably secured to the U-mem-
ber 23a is a dished screen 85. A flat screen 317
may be secured across the opening of the ring 34.
It will be appreciated that air will move past
the inner rounded surfaces of the air intake guide
members 33 and 322 toward the propeller 27 to
be used in creating an air blast by the several
blades 38. It will be further appreciated that the
Screens 86, 3T will protect the propeller against
the entrance of large parts of debris or other ex-
traneous material.

The deflectors 35 function to accept the air
moved thereagainst by the blades 30 and to direct
the air so that it will flow generally radially of
the machine toward the foliage being sprayed.
The curved form of deflectors 35 is helpful in
accepting the air blast and in eliminating those
portions thereof having movement components in
a tangential direction relatively to the rotation of
the propeller. Thus, any air tending to flow other
than radial will be accepted by the deflectors 35
and moved radially toward the foliage to be
sprayed.

It is well to note that the air blast generated
radially at the bottom of the machine may be
allowed to mowve downwardly toward the ground
or else be caused to flow circularly and tangen-
tially with the propeller to augment, that air mov-
ing radially relatively to the deflectors 35. It is
also possible to utilize means adapted to channel
this portion of the air blast for flow in a par-
ticular direction to augment other parts of the air
blast, all as is set forth in an application filed
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by an associate, Richard A. Andrews, Serial No.
770,361, filed August 25, 1947; allowed as. Patent
No.2,569,27¢. =~ ~ ~ o

As was set forth generally above; the spraying
material is fed by the pump 16 by a pair of main
pipes {1 mounted at the end of tank {3. These
main pipes 11 are formed with a seriés of open-
Ings to which are secured nipples 40, and threaded
into the several nipples 40 are a series of pipes 41,
each carrying suitable nozzles 42, Of course, the
pipes 41 through the nozzles 42 will feed spraying
material for acceptance by the air blast and for
movement by the air blast radially toward the
foliage to be sprayed. : o o

In Figs. 5, 6, and 7, I show a-modified form of
my invention wherein the several deflectors - 35
are adapted for adjustment, and are not fixed be-
tween two rings 34, 34¢.asin my first modification.
Thus, in Figs. 5, 6, and 7, the severa] deflectors
are designated by reference numeral 35q rather
than by reference numeral 35 as in the first modi-
fication. The inner edges 58 of the several. de-
flectors- 35¢ are welded at their endg §0a to rings
51 and 52 that are the equivalent of the rings 34,

-34a of my first modification. The outer edges of

the deflectors 35¢ are designated by reference
numeral 53 and have secured at their opposite
ends clips 54.that are in turn secured to a curved
plate 5§, there being three of these curved plates
55 at each side of the deflector assembly. - -

Welded to one arm of each -of the U-section
members 33, 33z are brackets §6, 57, and 58,
there being one bracket at each side for each of
the curved plates 55. Each of the curved plates
5 is equipped with a slot 59 in which rides a bol$
60 carried by one of the brackets 56, 87, 58 and
threaded for a wing nut 6i. Tt is obvious ‘that
each of the curved plates 55 may be moved as
from the position of Fig. 5 to a position such ag
shown in Fig. 7, there to be secured in place by a
bolt 60 and a wing nut 61 relatively to one of the
brackets 56, 51, 58. The particular deflectors
85a shown in Fig. 7 are, of course, now adjusted
for a particular condition. .

Adjustability is  desirable because’ frequently
wind conditions will affect the operation of the
machine and the deflectors ¢an be adjusted to
offset somewhat the effect of the wind. In addi-
tion, tree heights vary, and spraying condifions
are, of course, different for various types of trees
and insecticide materials. While I show means
for adjusting the deflectors in three different
groups, those skilled in the art will readily ap-
breciate that it is possible to adjust the deflectors
individually or in a different grouping, depend-
ing upon conditions.

I think that the construction of my invention
and its mode of operation will now be apparent
to those skilled in the art,

I now claim:

1. In a spraying machine of the class described,
an air blast generating propeller, means mount-
ing said propeller on a vehicle for rotation about
an axis substantially parallel to the direction of
movement of said vehicle, said propeller having
a hub and a series of air blast generating blades
circumferentially spaced about said axis on said
hub for rotation to generate g blast of air radial
at all circumferential points relatively to said
hub and axis, each of said blades spanning a sub-
stantial linear distance parallel to the axis of ro-
tation thereof, the section of each blade taken
centrally of the linear span thereof in a2 plane
berpendicular to the axis of rotation of said pro-
peller being substantially the same in configura-
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tioh as the section of a conventional air foil,
and means for feeding spraying material to said
radial blast of air at points circurnferentially
spaced about said axis of rotation for more
than 180°.

9. In a spraying machine of the class described,
an air blast generating propeller, means mount-
ing said propeller for rotation about a predeter-
mined axis, said propeller having a hub and a se-
ries of air blast generating blades fixed thereto
circumferentially spaced about said axis on said
hub for rotation to generate a blast of air radial
at all circumferential points relatively to said
hub and axis, each of said blades spanhing a
siubstantial linear distance parallel to the axis of
rotation thereof and determining by its span the
width of the radial air blast generated by said
propeller, the section of each blade taken cen-
trally of the linear span thereof in a plane per-
pendieular to the axis of rotation of said propel-
ler béing substantially the same in configuration
as the section of a cenventional air foil, and
means for feeding $praying material to szid ra-
dial blast of air at points circumferentially spaced
about said axis of rotation for more than 180°.

3. In a spraying machine of the class de-
seribed, an air blast generating propeller, means
mounting said propeller on a vehicle for rotation
about an axis substantially parallel to the diréc-
tion of movement of said vehicle, said propeller
having a hub and a series of air blast generating
plades fixed to said hub and circumferentially
spaced about said axis for rotation to generate
a blast of air radial at all circumferential points
relatively to said hub and axis, each of said
blades spanning a substantial linear distance
parallel to the axis of rotation thereof and de-
fermining by its span the width of the radial air
blast generated by said propeller, the section of
each Dblade taken centrally of the linear span
thereof in a plane perpendicular to the axis of
rotation of said propeller being substantially the
same in configuration as the section of a conven-
tional air foil, and means for feeding spraying
material directly to said radial blast of air at
radial points relatively to said axis of rotation
circumferentially spaced about said axis of ro-
tation in position to he received in the radiaily
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flowing blast for movement theréwith radially of
said axis of rotation toward foliage to be sprayed.

4. In a spraying machine of the class described,
an air blast generating propeller, means mount-
ing said propeller for rotation about a predeter-
mined axis, said propeller having a hub and a
series of air blast generating blades fixed to said
hub and circumferentially spaced about said axis
for rotation to genérate a blast of air radial at
all circumferential points relatively to said hub
and axis, each of said blades spanning a sub-
stantial linear distance parallel to the axis of
rotation thereof and determining by its span the
width of the radial air blast generated by sazid
propeller, the section of each blade taken cen-
trally of the linear span thereof in a plane pEr-
pendicular to the axis of rotation of said pro-
peller being substantially the same in configura-
tion as the section of a conventional air foil, and
means for feeding spraying material directly to
said radial blast of air. at radial points relatively
to said axis of rotation spaced about said axis
of rotation in position to be received in the ra-
dially flowing air blast for movement therewith
radially toward foliage to be sprayed.
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