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? 
This invention relates to sprayer head control 

mechanisms and particularly to those Sprayer 
head controls Which move the Sprayer heads-in a 
plurality of planes. 
In using Sprayers,in orchards particularly,it 

is necessaryto meet manyconditionsif the Spray 
from Sprayer head is to reach all parts of the 
treesto be treated,Some ofthese Conditionsare 
the height of the trees,theirgirth,their density 
and in addition,the direction and velocity of the 
Windat theparticulartimeof use. 
The primary object of this invention is the 

provision of animprovedSprayerhead movement? 
Controlling mechanism. 
Another object of the inventionistheprovision 

of animproved sprayer head movement-control 
ling mechanism having means forcausing move 
ment about bothSubstantiallyhorizOntalandsub 
Stantially Vertical axes, 

Still another object of the inyention is the 
prOVision of animproved Sprayerhead movement 
controlling mechanism whereinthere is provided 
means for mOVing the Sprayer head about a sub 
Stantially horizontal axis while another means 
may be simultaneously moving the sprayer head ? 
about a Substantiallyverticalaxis, - 
Another and stil1further object of the inven 

tion is the provision ofan improved sprayer head 
mOVement?COntrolling mechanism Wherein the 
Sprayer head Supporting means is piVotally 

3 Claims.(Cl,299??2) 
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mounted on a substantialy vertical pivot with? 
p0Wer tranSmitting means moWable Substantially 
at the axis of the pivot to transmit power to the 
Sprayer headto moveitabouta Substantially hori 
ZOntal axis, w? 
AnOther and Still further objectof the invention 

is the provision of an improved Sprayer head 
mOVement-COntrolling mechanism Wherein,ad 
justments of the controlling mechanism are pro 
Vided to COntrol the characteristics of the Sprayer 
head movement including the vertical angle of 
mOVement,the highest andloWest positionsinthe 
1imits of movement,the acceleration and speeds 
of mOVement at Warious pointsin travel and the 
time ofsubstantialstopatthelimitsofmovement 
for any given Speed of the driving.element, 
Other and further objectswill beapparent to 

thOSe Skilied in the art from a,feading of the 
COmplete Specification,, 
Fig.1 is a diagrammatic.Iay-out.showing 

power connectionsfortheinvention. 
Fig.2ilustratesa cross-sectionontheline2?2 

of Fig,1. - - - - 

Fig.3isa cross-section ontheline3?3of Fig,?, 
Fig,4 is a tOp planVieW ofthe inyention, 

the 

2 
Fig.5is a sideview ofthe invention with the 

sprayerheadpointingtotherear. 
Fig.6 is a view similarto Fig,5 but with,the 

Sprayer head pointingtowardthe left. - 
Fig.7isanenlarged partialysectional view of 

the operatingparts oftheinvention. 
Fig.8is a viewsimilar to Fig.5 but with the 

sprayer head pointing upwardly. 
Fig. 9 is a detail view showing a portion of 

the mechanism of Fig,7 from the Opp0Site Side. 
Fig.10 isa detail view partly in Section on the 

1ine 10?10ofFig.7butwithamodifiedconstruc 
tion ofthe link T8,, 

Similarreference characters refer to the Same 
orsimilar parts throughout the specification and 
drawing. 
The numeral2? designates the main frame of 

the sprayer whichis supported bythe wheels 21. 
The forward end of the frame is provided With a 
hitch 22with whichitisconnectedto the tractor 
T. Mounted on the frame?20,is a tank 23 for 
carrying the Supply liquid forthe Spray, 
At the forward end of the main frame 20 is 

an internal combustion engine 24,which has a 
drivegearconnection25,25a to a pump 26. The 
pump 26 hasasuctionpipe26athroughwhichthe 
1iquidis drawnfromthetank23,Delivery ofthe 
Iiquidunderpressurefromthepump26isthrough 
apipe26bwhichpassesthroughthetank23with 
out communication thereWith, At the place 
wherethe delivery pipe 26b emerges through the 
rear wall of the tank 23,it connects to a down 
wardly extending pipe 26c. Thispipe 26c termi 
nates.in ?he outlet 23a to the flexible tubes T5d 
to belater described. 
A counter shaft 25b which drives the pump 26 

extends throughthe housing of the pump 26 and 
isconnectedtoanagitator drive 2T. ThisagitatOr 
drive 2T rotatesthe agitator Shaft 28,haVing agi? 
tator blades 28a all in a Wel-known manner, 
Attached tothe rear of.the mainframe2?,is an 

auxiliary frame 29-which has-a pair of brackets 
29a,eagh.connegtedat its-outer endtQ theframe 
29.andatits forward:end tothe main frame20? Therearend.oftheagitatorshaft28isprovided 
With a double univerSal C0nnection 292Whigh is 
connected to a.shortshaft30 onwhichis mounted 
a V?pulley?34. This V-pulley 31 is conneeted 
toa V-pulley 32 by a V-belt 33. Swingingly and 
piyotalymountedia a g0sition t06ontaCt theV 
belt33isanidlerpulley34,whichacts to tighten 
or loosentheV-belt33 on the pulleys 31 and32. 
Thepulley32 ismounted ona shaft 35which has 
atitsotherendthegear3T. Thisgear 3T drives 

?5 a piyotallymounted idler gear38,Which in turn 
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drivesthe gear 39 which rotates on and with the 
Shaft 40. The Shaft 40 also carries a Crank arm 
41 which drives the oscillating mechanism for the 
Sprayer head,to be described. 

Connected to the crank pin 41a is the lower 
end of the connecting rod 42,the upper end of 
which is connected by a wrist pin 43a to a sub 
stantiallyvertically movably crosshead 43. Since 
rotation of the sprayer head to be described, 
about a vertical axis,is netessary,the crosshead 
43 is cylindrical and has a common axis with the 
wertical axis of rotation of thesprayerhead to be 
described. The supporting structure for the 
Sprayer head will now be deScribed. 
Mounted on the top of the rear platform 29 is 

the housing 44 whichis providedatits upper end 
with a centrally located downwardly extending 
cylindrical member 44a,Seated in the inner cy 
lindrical Surface of the member 44a,isthe hollow 
shaft or qill 45,Integral or rigid with the hol 
1ow shaft 45 is a flange member 45d which is se 
cured by bolts 46 to the housing 44,which also 
hold the retainerguides 4Tinplace. Thepurpose 
of the retainerguides 4T will later appear. Seat 
ed in the upper and lower ends respectively of the 
hollow shaft 45,are the bearing bushings 48and 
49. These bushings orbearings 48and 49 areput 
in place with a press fit against Shoulders 48a 
and 49a to hold themintheirproper placesasthe 
crosshead 43 movesup and down therewithin. 
The direct supporting means for the sprayer 

head rotate about the hollowshaft or quil145,A 
rotating cylindrical member 50 is provided witha 
rigid flange 50a which extends under and is free 
to rotate relative to the retainers 4T already de 
scribed,Afianged bushing50b is pressedinto the 
1ower end of the cylindrical member 50 against 
theshoulder 50dandformsathrust bearing pivot 
forthe SUpport of the sprayer headasa wholeas 
will belater made clear,An upper bushing 50c is 
pressed into the upper end of the cylindrical 
member 50 against the shoulder 50e,and pro 
vides forthe support of the upper end of the cy 
1indrical member 50 andthe sprayer head carried 
thereby. 
·Secured to the Cylindrical member 50,arefork 
members 51,having a connecting web 51a,and 
which carry the trunnions of the sprayer head 
to be described,Secured to the fork members 51 
ls a grooved pulley 52,the plane of whichis nor 
mal to the axis of rotation of the cylindrical 
member 50,A cord or wire 53 is seated in the 
groove of the pulley 52 and its extensions crossed 
forward thereof to give greater contact with the 
groove. The ends of the cord or wire 53 pass 
through lower pulleys 54 and then extend up 
wardly to the upper edge of the tank member23, 
where theypass overthepulleys55. 
From the pulleys 55 the cables 53 extend for 

wardlyto a pulley55,see Fig.4,whichismounted 
rigidly on a vertical shaft which alsorigidly car 
rles the manualy operated directionalwhee157. 
The operator in controlling the direction of the 
Sprayer head moves the directional whee1 $Tto 
direct the sprayer head in its pivota1 movement 
abouta verticalaxisto throw thesprayinthe de 
sired direction. 
Where the delivery pipe 26b connects to the 

downwardy extending pipe 26c is a valve 26d 
which has an arm 26eto open and close connec 
tion between the pipes 26b and 26c. Connected 
to the outer end of thearm26eisa rod26fwhich 
extends forwardly to a position adjacent to that 
9ccupied_by the operativeann terminates in a 
handle269. Bypushingorpullingonthe handle 
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tlon between the pipe sections 26b and 26c and 
thus control the liquid delivery to the sprayer 
head to be deScribed. It isto be underst00d that 
when the valve 26d is closed,a Suitabie by-pass 
from thepump26 backto thetank23 isprovided. 
Since this by-pass valve is not a part of this in 
yentionperseith?snotbeen illustrated nor Will 
1t be further described. 
Adjacent the directional whee1 57 is a handle 

58 on the end of a rearwardly extending rod 59, 
which connectSto one arm of a bell Crank lever 
60 at its rear end, The other arm of the bell 
cranklever 60 is connected to a wertically extend 
ingrod 61,which at its1ower end is connected to 
an arm of the bel1 Crank 1ewer 62. The other arm 
of the bell crank 1ever 62 is connected to a Ver 
tical rod 33,which extends through an opening 
29b in the platform 29 and is connected to an 
other bell crank 64 which is pivotally Supported 
at 64a below theplatform29. This bell crank 64 
carries on one of its arms the idler pulley 34 al 
ready described,It will thus be Seen that when 
the operative at the front of the Sprayer machine 
pushes or pulls on the handle 58,the idler pulley 
34 will be forced into or out of engagement with 
the belt 33,which will act as a clutch means to 
transmit power from the V-pulley 31 to the V 
pulley 32 to drive the crank member 41 and to 
thereby drive the connectingrod 42 and the cross 

? head 43 to drive the vertically oscillating means 
to control the movement of the sprayer head as 
will be presently described. 
As already stated,the connecting rod 42 drives 

the Cross head 43 and reciprocates the Same in a 
substantially Vertical line. At points Substan 
tially midway of the ends of the respective arms 
51"and mounted on the web 51a are bearings T0, 
in which isjournaled a shaft 11. Secured to this 
Shaft T1 and rotating therewith,are a pair of 
Substantially triangularly shaped lever plates T2 
which are connected by a web 72b,The web T2b 
ls prowided with an adjustingslot T2c to be later 
described. Mounted on the top of the cross-head 
43 and swivelled ona substantiallyverticalaxisis 
the swivel block T3,This swivel block 73,and 

4& triangular plates 71 arepivotally connected by a 

70 

pair of links T4. It isto be noted that the plate 
members T2 may be provided with a plurality of 
holes T3a,to any one of which the pivot T4a may 
be SeCured. By Warying the position of the pivot 
member T4a,the angle of oscillation of thespray 
er head may be varied as will be clear from 1ater 
description. 
In addition,itis here noted that by placing the 

pivot member T4a ln various holes T3a,appropri 
ately placed in the members 12,the lower and 
Upper angular limits of travel,the acceleration 
and Speed of angular movement and the length 
Of the Substantial pause at the ends of the move 
ments may be changed. 
The upper ends of the arms 51 are provlded 

with openlngs 51b in whlch are journalled the 
supporting plvots T5a of the sprayer headshel175, 
The sprayer head shel175 provides the means 

for forming a guided path for the air as it picks 
up the spray from the spray nozzles now to be 
described. In the form of sprayer head illus 
trated,the sprayer head shel175 ls of a substan 
tlally rectangularshape. Extending from end to 
end are three supply pipes T5b,which are con 
nected together by a pipe 75c which in turn is 
connected to the fiexible supply hoses 15d. 
These fexible supply hoses T5d are connected 
to the connection 23a already described. The 
.spray solution under pressure from the pump 28 

259,the operative may open orclose the connec,7?forces the liquid into the pipes 75c,75b and out 



5 
?hrough ?he nozzles f6,wherethe1iquid forms.3 
spray and gathers.the air within theframe or 
shel 75.fordelivery tothe plants orstreesto be 
treated. As he details of construction Ofthe 
nozzleare not.a part.oftheinstantinVention per 
8e,the construction ofthe nozzle Wil not be 
further described, 
As already stated,the triangular members ?2 

are provided With a rigid reinforcing Web T2b, 
which Connects their t0ps t0gether. Extending 
across the tops of the triangular members 72,is 
an adjustable member ? Which has flange p0r 
tions Tía slidable along the outer surfaces of the 
triangular members T1 when adjustment takes 
place,A bolt T2 paSSes through the_adjustabje 
rnember?? and Sides in the slot 72? Of-the Web 
member 72b during adjustment,A block ?g 
straddles the slot.?2c and is hefdin placeby the 
head of the clamping boit ?p. A rei?fó?Cing 
fiange ?b extends aCr0S3the topof the adjust- ? 
able member I?. At the:Sides of the member ?? 
are ?vots ?To to which are pivotally connected 
?he links?8. The opp0siteends 0f theinks ?? 
arepiyoted at.78a t0the Shel 5, It W?l thüsbe 
clear that the swinging movement ofthe tri 
angular plates 2 Wil cause the pushing and pUll 
ing of the links ?8 on the shell T5,causing the 
1atterto OScillate about the pivots 75a as a Center 
and the Sprayer head Will move to a high angle 
and then reverse its position until it is at a lower 
angle? 
The Operation as a Whole Will now he deScribed. 
With the Sprayer trailer connected to a truck 

or tractor T,the motor 24 is started and the 
clutch(not shown),to the pump 26is thrown in 
and pOWer is Supplied t0 the pump 26 by the 
pump drive gearing 25,25a. The shaft 255 
rotatesto fTrnish power for the moving parts of 
the pump 26,The pump 26 draWs the liquid 
through the pipe 2$a and discharges it under 
high pressure through the pipe 26b,the valve 
26d,the pipe 26c,the connection 23a to the flex 
ible tubing 75d and thence by the pipes 75c and 
75b to the nozzles 6 where the liquid is delivered 
to the atmOSphere? 
The agitator Shaft 28 drives the double uni 

versaljoint 29p,whichinturn drivesthe shaft3?, 
the pulleys3 and 32,the Shaft 35,the gears 3T, 
38 and 39 and the Shaft 40,The Shaft 40 turns 
the Crank ? Which through its Crank pin ?16 
and the connecting rod 42,causes the up and 
down reciprocating motion to the cross-head ?3. 
The Swivel block 3 at the top of the Cross-head 
43 moves up and down with the CroSS-head and 
moves the links T?. 
links ?? are Connected to the triangular plates 
72 by the pins 4a and since these plates T2 are 

?Connected to the links 8,it follows that the 
1atter thrOUgh their Connections to the shell f5 
and f8a,Will Operate to cause the 08cillations of 
the Sheil 5 and the whole Spray head abou?the 
supporting pivots 75a which are located in the 
openings 5?a of the Spray head Supporting arms 
51. With the power parts in continuous opera 
tion as just described,the circular movement of 
the Crank ? Will Cause the Oscillatory SWinging of 
the Spray head in an up and down movement in 
a vertical plane,It will be clear that with the 
adjustment made possible by the insertion of the 
pin #4a in the desired hole 73a,and the adjust 
ment of the member 7T aJong the members ?2, 
the members 72 and their web 72b become what 
amounts to a bell Crank member haVing arms of 
adjustable length and with the arms at adjust? 
able angles with relation to each other. ?t is 

Since the upper ends of the 
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this construction which makes possible a yaria? 
tion in the Whole angle of travel,the angular 
relation of theaxis of thesprayer head atlow 
andhigh positions,thespeed andaCgelerationat 
diferent points.inthe movementand thelength 
pf the Substantialst0p a?the highestandioWest 
points in the movement. 
Asthe pressure within:the nozzles fö forces 

the Iiquid therefrom,the airwithin the shel1 T5 
is forced outwardiyin a manner Which produces 
a result Similar to that of a Venturi tube,8 
great volume of the air being moved at a.great 
speed,This action causes the.spray to bede 
?veredat great distances from the Spray head, 
While this delivery of Sprayistaking place, 

?t.is found t0?be·advantageous forthe operator 
to beable to turn the Spray headaboutitsver 
tical axis. To do this it is only neceSSary for 
the operativeto turn??he direction wheel 5T in 
thedirection he wishes thesprayer head to turn. 
This action turnsthe pUley56. The pulley 56 
is connected to the Cable $3,Which paSSes over 
?he pulleys 5?,55 and then aroUnd the pulley 
52. Since the pulley 52 is rigid With the sup 
porting arms?5f which carry the sprayer head, 
it follows that the pivoting of the sprayer head 
isalways under direct control of the operative at 
the directional Wheel 5T. 
With the adjustment of the member T along 

the members T2 and the pin T4a in the proper 
opening73a,thetractorortruck draws the spray? 
er along,for example,through an orchard, 
By turning the Sprayer head as 1arge trees are 

passed,the sides of the trees may be reached 
by the spray from the sprayer head in a most 
eficient manner. 
At thestart or finish of an operation,the oscil 

1ation of the Sprayer head may be started or 
stopped bythe movement ofthe handle 5810cated 
withinreach of the operative,The pressure frOm 
the pump 26 may be cut of by operating the 
valve 26d by the rod 26fand its handle 26g. 
A further adjustment may be made by Sub 

stituting for the 1inks 78,the adjustable links 
178 asillustrated in Fig,9. Tn this construction, 
a ball and socket adjustable C0nnectiOn is made? 
The 1ink 178 screws into a cylindrical shel IT8a 
which has a block 1?8b against the shoulder 
|78c. A cotter held block iT86 is SCreWed in the 
open end of the shel1178a. The ball TTd enters 
theside oftheshell 178a through a Suitable open 
ing,A1ock nut 178e holds the rod or 1ink 178 in 
adjusted position, 
While an embodiment of the invention has 

been illustrated and deScribed in detail,it is t0 
be Underst00d that the disclosure is merely illus? 
tive and that modifications and changes may 
be made without departing from the Spirit of 
the invention and within its Scope as claimed. 
Having described my invention,what I claim 

is: 
1. Asprayer head movement-controlling mech 

anism comprising a support,a hollow substan 
tially vertical pivoting means mounted on the 
support,a sprayer head,an arm Support on the 
pivoting means for Supporting the Sprayer head, 
a reciprocating member within the pivoting 
means,a lever means fulcrumed on the arm Sup 
port,means connecting one end of the recipro 
cating member With the 1ever at a place spaced 
from its fulcrum,meanson the lever for connec 
tion to the Sprayer?head and spaced from the 
connectipn to the reciprocating member,and 
power means for reciprocating the reciprocating 

75 member. - 
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?2?Asprayer headmovemént-controlllng mech 
anlsm comprising a support,a hollow substan 
tlally vertical pivoting means mounted on the 
support,a sprayer head,an arm support on the 
pivotlng means for supporting the sprayer head, 
& reciprocating member within the pivoting 
means,a lever means fulcrumed on the arm Sup? 
port,height varying and angle varying means 
for adjustably connecting the upper end of the 
reciprocating member with the 1ever at any one 
of a plurality of spaced positions,means on the 
1ever for connecting the sprayer head and spaced 
from the connection to the reciprocating mem 
ber,and power means for reciprocating the re 
ciprocating member? ^ ? ?s 

3. Asprayer head movement-controlling mech 
anlsm comprising a Support,a hollow substan 
tially vertical pivoting means mounted on the 
support,a sprayer head,an arm support on the 
pivoting means for Supporting the Sprayer head, 
a reciprocating member within the pivoting 
means,a lever means fulcrumed on the arm 
support,means connecting one end of the re 
ciprocating member with the lever at a place 
spaced from its fulcrum,means on the 1ever for 2? 

8 
connection to the sprayer head and spaced from 
the connection to the reclprocating member,and 
power means for reclprocating the reciprocating 
member,a pivot at the end of the reclprocating 
member connecting means and openings at varl 
ous out-of-line positions to selectively recelve 
the pivot for changing the relative distances of 
the 1eVer connecting means from the 1ever ful 
crum and the angle thereabout, 
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