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Purpose of Problem

?he effectiveaeel of 2,4-dichlor09henoxyacaale acid,

for weed control. depende on how uniformlly it is spread

over e given area. rather than the total volume per acre ap-

plied. Thus the minimum volume to use ie the leeet *heb can

be spread over the areas.

?he nozzle is e moat imgertant part of eprey equipment.

It is the metering aevice which actually controls the appli-

cation of the chemical to the crop. Even alight inaccuracy

at the muzzle can result in earioue damage to crops or e

waate or chemicals.

ii. purpcee or the problem is, therefore. to test and

compare the capacity, spray pattern, and.the effect of wear

on the low valume spray nozzles used to apply 2,4~D for need

cantrol.

Eackground of the Seed for Teet

In the Ynited Etetee 1t hen been eetlmeted that uaeée

cause an annual lose in crap yield: of 3 billion aollereg.

w. w. flabbine (1942), Professor 0! Botany, University

a: California states:

The average cost of tillage on cultivated lende

has been estimated at 15 per cent tie value of the

crop, enfi approximately onevhalf of cultivation in

made neeeeeary b3 the presence or weeds.



In addition to increeaed proéaction coate result.

ing from weeds. oonaiéorable expense is incurred in

erafiioatlng woods in éltohee along roadways, rail-

roaé rights or way, and in lawns, golf courses, and

canto places. It has been estimated that the aver.

age annual coat of lobar end material to keep woods

down elong railroad rights or we? in_tke finited

Etatoa amounts to :2,&03,000 {about £10 per mile).

formers were quiok to appreciate that it needs could

be controlled with eeleotivo chemicals in the growing crops,

the productive toreaze or their farms could be increased ten

9’

to twenty per coat .

About five your: ego 2,4-d1chlorophanoxgaootie eoid tee

introdnood as a eo-esllod “growth-realisting” compound.

fihie chemical had eevorel remarkable qualities: it was cheap,

oelootive. adapted to a wide variety of weed problems, end

only I small amount of it ran required to kill the reeds on

an more of lend.

The early spray: of 2.4-3 were wade at relatively high

volumes yer acre, with groundwrlg applications of from 100

to 800 gallone. Today. however. there is more interee: in

lowavolume epreye to reduce the bulk or material applied per

acre. The first spray equipmont urea for weed control we:

developed for other purpoeee. It wee etriotly epeolellzed

and made principally for the application or insecticidee and

Fungicides to roe crooe. This equipment one else expensive.

Hany farmers Regen to build their own spray meohiaee.

Although 2,4~D has the reputation ot'bolng the safest or the

antlveood chemicale, the farmers foond that it wee not elveye



safe. For examplo,?becauno of its toxicity toward many.

plants. its mdlunt did result in injury to news crops and

armamentalao The? alao faund that the sodium salt ia-not

as volatila find in glowar in acticn than the «stars.

filth.thc knawledga 0! tbs most effective way to apply

2,4.5, the Operatorabagan to ask for the answers to tho

{allowing quentiohs!

1. In the spray pattern from existing spray machines

uniform and evenly aistributod?

2. Does the nozzlo actually dalivgr its rated capacity?

3. What effect does nozzle taar have on the spray

pattern and capacity?

Thu: that. vast mead for checking tho Spray patterns

and capacities of tho many different nozzles that arc sold

for spraying anti-mead chomi¢slc.

Historical flaviaw

Tho first spray pattern nna capacity tests warn and. on

nozzles used for orchard apraying. In 1009 Baward w. RileyB

ran tout: on high,praasuro nozzlae naing an apparatus called

u "Sprtyograah'o

Er. Eilay abaerved and axparimentally determined two

main points for ouch natal. touted. First h» mnasurod the

rate or discharge of various liquid: at given protaurnl

through different sized openings. Secondly. he observed th.



charactarlatlas of tho spray produced under any given not

or canditiona.

The rate of discharge was muanurad by recording the

time nacaaaary to discharge into the cyan air a known amount

or liquid.

@ho charactar or apray can atudlad by taking a graphical

racord of tho «pray produced on n “Sprayagraph'. fihi: appu-

rntul worked upon tho principlfl of a toctl plane abutter for

a camera. A curtain with I slot was and. to pan. over tho

record shes: at a constant speed. Liquid colored with red

anglino dye was uprayed at the desired prsaaura against the

curtain. Payer use appliaé to the curtain and tha 3105

moved dawn across the frant a! tha record chant exposing all

portiana at it to the spray for the sumo length of films. By

having the cxposmrc sufficiently shar: it Ina poasiblo to

obtain tram any nozzla a record on uhieh the spot. were no

thinly éiatributad that they varu practically all separate

and distinct.

ht tho third finnual Expaaition of tho flatlonnl Horti-

cultur. Congreaa in 1910, spraying machina trials and compa-

titiona were held undar the auaplceu or tag Amarlcnn Society

of Agricultural Lnginuorlsg Both pumps and nozzles worn

ohnckad on many different makes of spray machines. Th. pur~

pose of tha test was to furnish.purchtuort full and complot-

information.£n regard to tho work, efficiency. design. and

construction of spraying machinau on the market in 1910.



:33 spray nozzles 3333 0330333 for cagacity and for

£13333.3, uniforulf and ajustibiltty of Spray. €33 langth

and braadfiu cf 33?" 333 33333333 far 3333 302313, 333 the

33333333 3? 313131131103 and {1333333 of apray ware measured

by a 'fiprayograph”.

Research carried an 33 French?’in 1254.3and by Treoh

and firafta“ in 1336 shows the recegnitian or the iwportanco

‘1 to

at spray patzarn. 33113 no 331333 of observing spray p3113rn

is described, 113 imp3rtance 13 noted and a mthod 3? 33¢

tsrm13 n; 1h3 3313133 force a? 130 spray 131331cat33.

£3 hettar apray c33313313 3333 31 aevared, and 33 the

apra" 3Q31pnant dev31033d, farmaru 13533 to use c3331.331!

for centralling 33333. Er. O. 0. French; reportaa 433: by

1340ha 333 or 333313313 for ocutrolling 33333 had found

favor 1113.333} $333333. Fowavor, :33 33125033 of 31331331

3333 aantrol were 3333513; no rapid 13 1340 that it was

315113313 to specimv the axact aquipmant that we: required.

Far 113a rcason infiustry 33313 not 3330 stock eq3lpvant

ivaildblo :33 the farmer: 333 to afiapt cud castam build .-

Q31p333t to 3333 their 33333.

flaring 30:13 fiar II, the discavary a! new erganlc 303»

90333: 3333333 139 problem or chamicul 3333 3331301 313033

over night. 53as: growth r333133033 not only gave promise

or bottar 3331r31 of 3333:, 331 30313 33 3321136 In cancen-

133333 m1zt;rea, 1133 333113 33on transportation or watar.

333. 3303 3333 dafln1ta ap331flcatiora far apray eqz1gnent



could he made.

033 at 3L3 mos: promisi33 of 1:233. growsh regulators

was 2,4~E. 33 it L333.3 3313 ultely acceptou 32 a aelactivc

weed 311133.313 atata a :rlcultrel collegas be;gnn 10313 on

tho 33333313r131133 or 1313 chemical. 1133 3353 available

to 3:13 char 133311;..3L1.3 comer.12.. 1L3 effact of 2,4-1? an

313?mat planta 3.2.3 LLe amount La 33313 per acre. In 33»

diticn Lhey a: cifiefl 113 L133 of 333133333 330333 or best

331:33 f3- 3,31,-3w 3.4-3. In 333t 133 tanaea the 30';313

racomgondeé 333 333 LaLw 33 give a flat spray with ma

Lesvy 3133333 3? e3h33. TL933 333 3333 far 133:3 to 3333

wimi. 3323133 33313 [1V3 LL13 type or spray pattern.

Prefessor Z. L. Eergar and his cc-worLera 31 1323 Stats

€0113ga ran 313131L3L103 13318 on individual 3332133 in

33363135 119 333133 or 333 23331 330d control QQ3133333 far

row cropsl. 130 Last apparatua usad eonaisted of a aLoat of

aorrugatad 31331333 roofing with 2.71noh corrugatz03:. 133

a;ray material was sprayed on the !;333 rack and on15L at

313 and a! the cerr35311333 in gradanted 03'1133333.

10 of the Uni-Froroaaora G. L. Shanks 133 J. J. 33L3rson

varsity of 33311033, 31331335, 533333. fievalopei in 1337.33

33 app=ratua 3L1ch permits studying 133 3;2‘3? patharm from

any typa of nozzle for any cambination of hcight, prelsuro,

a3 332313 3332133. 3 3331f.2utlon G! 131: apparatus was

333d in tho Last Lara at chhlgan 11329 6511353 336 is 30-

acribad in tnother section.
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DESCRIP’I‘Imf 0.9 T‘FTIflG APPARIUE'JS

Corrugated in: Tim:

mo fir“ spray pattam and volwaa tut- were mad. with

the aqulprmnt shown In Fig. 1.

 

 

P15. 1. German-d 'rnt Tu: and Map.



Th. apparitul conuittad or a containor for spray materi-

n1. 1 auction utrninar. an electric mater ta paint tho bronze

gear pwmp, I pritlnro ra;UIutar, two precaurc guugos, and I

3.30121. sprty boom mountod ovar upoczal corrugatcd IhIO‘

mom.

Tho 100 moth auction carton was act.ehnd to thn 3/! inch

suction lino and plnood below ch. Ourftec at tho spat:

material in u 10 gtllcu confininor. ?h. 5/! 1nch.bronso

herringbon. goat pump was penance by a % B. P. oloetrtc motor.

 
Fla. 2. % H. P. Electric gator

and Bronte 60:: Pump.



whan oparatad n: 500 R. P. E. anfi-at 4O pounia per aquara

inch pressure. tho gum? ha& a capacity a! 5.1 sullen: per

minute. fih. spray material was forced past the diephrtgm

praanuro regulator into the 1 inch.upray boom, and aproyod

tram the nozzles onto tha corrugated shoot motal.

Th! tost trty had 1.5 inch corrugations and Eh! I 4 x 6

root acctlan. Tho top: at the corrugation ribs were sharp,

rtthor th&n rcund as in regular roaring. and tbs tray val

mounted so that the corrugablann were inclinaa 6 degree: in

their longitudinal direction (tbs 4 foot dimension). in.

degree 6f incllnb remained tho sumo throughous the tea: and

tho spray materials arained into test tube: placeé at tun

front of the tray.

The Spray boom, afiova tho teat tray, was mounted an In

adjustabla atanéard. Fig. 5. Aéjuatment for height was ob.

tained by taloacoping a 3/3 inch conduit into a 1 inch 919..

Two % inch.nuta were weldad an aha side or the pipe to pro-

vide thread: for the thumb carat: that held the vertical

standard 1n poaitian.

Tb provide a mean: or placing t3: nezalo at any angle

between the vertical and harlzantal plane: a chart aacticn

of 1‘} inch pips was welded an top of the 3)! inch conduit.

39 1 inch spray bogm was slippad thrmugh this lection and

hold in ylnca by a thumb screw. This aéjuatmsnt mafia 1t

poaaibla, by turnir: tha bocm, to place the nozzle in any

desired position. Fig. 3.



 

 
mg. 3. suntan. Manchu!

for Spray Em.



I

In order to comply with most 0! tbs mursctmrs'

recommendations. ss to noszls spsclng, i inch couplings

vars ssldsd on tho spray boom 30 inohss spurt. However, to

provids for spacings Other thsn 23 inchss. oonnsozlons that

could be clamped.st any position on tbs boom vars slso

ands. F15. 4. Tasss spsolng sdsptsrs cansisted of two i

inch nipplos. s short longth or ohsmlosl rsslsnsnt rubbsr

hose, and s i inch slbos for tho nossls. Th. strap iron

clamp sss ssldsd to tbs nippls sud slbos. snd tbs unit was

bold in plsas by s small bolt and sing nut.
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Fla. 4. Spsolng adaptors

for Sprsy Boom.



Vlsusl Spray Pstbsrn

Tho ssoona test sppsrstus msds s vtsusl rsoord or

tbs spray psttsrn dslivsred by tbs nosxls. Tbs mschins

18 shown in detail by tho photo, ?lg. 5, snd the art-lag.

Fig. 6.

 
Fla. 5. Visa-l Spray Appsrstus
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The main frame of the cost oQulpmmnt conaiszaé of two

wooden 2 x 4's 12 foot long on 6550 and agacad a tee: s-

part. fumes wars supreraad by S x 4 12;: abnut 24 inches

3’;3 £35 accuraly braced. & length of 1 inch angle iron,

Lith Lia sharp coramr up, was fsSLaned on tap of each of

ans 3 x 4 rails. €31: formed s amaOLh, nearly frictionlsll

track for the 1.5 by 3 foot plywood table which was

suppertwd Lg four fixad uhssls. fimsss shoals were 3/3 inch

Furnir flange unins. fine; vars simply smsll bsll hearings

slat-s flange on tho lids sud oporstsd on the sngls Iron

much the sums ss s rsllrosd car shssl on rails.

 
 

 

 

 
Fig. 7. 3:11 Eastings on rovsblo

tabla usmd with Visual

apray Ap;cratus.



On both suds of the track and fastened to thy 2 x 4

main trams wars two parallel shsfts. Each of these shafts

carried a ¢ inch V pulley. l?o firivlng. 10 inch, V pulley

waa powered by a 1/3 E. P. clectrlc meter that operatad at

17£5 l. P. R. €ith s 2 inch pulley on the mater, the V

belt and plywcod tabla travelled 4 miles par hour, which

was canaldared s common Speed for traeter mounzad sprayers.

A short place of rank syring attached the table to the

bolt. $hés was a precaution ta prsvent damage if the table

was not stoppad srter the syray pattern was complatad.

fins sums 3/3 inch.bronzs gear pump and adjustable

spray boom wars uaod with this GQuipmcnt .3 with the first

apparatus. fiethyleno blue dye was éprnyod onto paper

placad on the plywood tabla, which was passad under the

spraying nozzle at 4 miles par hear. A visual pattern of

tha nozzle was thus obtainad.



-1§-

1630‘ 1‘13“ "l a"; £313. V“ ' '7‘)ny 7.:

314-1 .9 at" 6«'#v0dw~dltp4

Corrugatad l at Tray

A: a means of detarmining which nozzlaa t9 aback. the

manufacturara of chemical weed control aQuipnant ware asksd

the name and type spray nnzzlea used on their mao?lnea. It

was foumd that many at the conganiaa did not make their own.

hut pm. based than from other concerna npaciallzin; in tho

, .

.mauufacture of low voluma nozzlea.

$93t nozzlas wars obiained from ten different eomyanien.

2333 were capable a: applying approximately 5, 19, and 15

5911 as par acre when aparatod at 4 miles par hour and ut

a praasare a! from 20 to 33 pounds per square inch. Each

lampla nozzle was checked fit the height, pressure and spaco

1mg racommenéed by its manufacturer.

?ha first tast, mafia with the corrugagod test tray, was

ta ohack the possibility cf using plain tap water, as a

aprsy matarial. when determiniag the capaelfiy and agrag

pattéra or the nozzles. fiho nozzle used in this teaz had an

as~urato discharga rate par minute avan thoufih the spray

pafiiern did 3h w heuvy efigea. In adéiti n to plain watar, a

aslution er tow Esteron 44 and a aolutian cf flow Formula 40

wara used as spray matariala. Eye 2,4«fi aolut one were used

according to tua raconmendefi concentratiuns cf 1 quart par

130 gallons of watar.

fhflaa throa mixtures gare Sprayed throuhh the 3330



nozzle at 33 pounds pr? tquere inch pressure, and Fig. 3

clown the reaultin; pattern anfi voluma fiischarged. Moither

the spray pattgrn nor tha vcluwe, showed any greats? vari-

ntlcn tfian coulé ha expected in any two nozzle: of the same

size ané apraying the semfi matarial. $?erafcre, plain tap

water at & tewyaratura of 75 :0 $9 degrees lahranhcit was

used in all the tests.

with aha corrugafieé taat tray, the capacity and spray

pattern were checked simultaneously. A nozmla was placed

in tha ceatar of the spray boom and raised 1% In has abavs

tho corrugatiOus, tha gear puhp started, and zha pr$nsuro

net acrording ta the manufacturars' raccmfiendnttons. After

Lfie liquid bfigan flowing off the tust tray, tha test tube

rack wag place& under the corrugations and the time for tho

tubes ta rill cmeckad with u stop watch. Th tubes were

hen ramovad without stapptag the pump. flares iéantical

tenth were mfido with cash nozzle. in ndiltion, tésta taro

mafia with two nazzlaa at each size, in erflar to insure that

a ranéam sampla had been used in the check.

A ghoto or the tubeu, Fig. 9 after a tast, gives a

general picture of the apray yatt$rn, but due ta aliaht

variations in the Léfit tube sizes, 1: was nesasaary to

measure tha amount of liquid caught in each tube. 7%: ivor-

ago of three replication: was plotted to chew the pattern

éallvwrfié by the infilvzfiual nozzla. F15. 10 anfi ll ars

curvsa that taro obtainad in this manner.
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The cnpacity of tha A 2:16 tea flatsrmizzed by AeasArI n3,

Aizh a graduated C3linfier, the Amount OI material fischargad

1: a given L110. 13: r :LILL, fiahle 1, shew Liar 1L9 ca¢

2A6113.Cn of All tLA nczzlCs chAcked were VAL; near Lia manu-

C
H
I

‘
3

facturars' ratings.

After {Ln singla no: lfifl Lad LOQH ntAcU6a, tlrce
J

nolecs 0f ace; size aura placed on the e3~ra3 LACA, and in

its sane'manncr as 6% r’bofi abcvc., t e patter: for the

tlxrea was cha-okaé. $33. 2 is an anample of a CArva ohtainad

fromA.reC nozzles 31:3 a uniform pattarn. 3L9 heavy linan

reprasent the center of each nozzla. 333.13 in a photo or

this avsn distribution, AAA the curve, Fig. l4, aLnu: the

pattern 0.1 three noz.?1es uith Leavy edges. Tfioso with heavy

Lges were CLACRCA AL uevaral diff2ront spacings on tLa beam,

an3 h013-L to above the tost tray. A position could not b0

found, howevar, that would give an evsn a distributian an

aaeu In 713. 12 AAA 13.

130 nozzles that prodAced the spray patterns ehown In

figuraa 13, 13, 1? AAA 13, IAra manufactarad by LA: 3am

co"pauy, buL hafl difforoat rates 0 dlchar39. P133. 15 RI:3

16 aha: the pattam Cr {AA nozzles the; Aellvsr 2.5 gallons

per acre at 4 Allan par hnur and 30 pounds per square inch

prAasura. f3. patMrns in Ifi3. 17 and 13 AIra mace b3

nozzles that deliver 10 gallons per acre at the same spend

and pressuro.

fifia nozzles with tha higAar CApaoity gave the mast ovum
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P1g._15. Pattern for Threo floleoa uith 2.5 gals.

per Aer. Capacity at & W. F. H.
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Fig. 19. Pattern for Throo 30:21.: with 13 5:13.

Per fer. Capcclty It 4 H. P. 8.



éistribution or cpray material. That in. :19: wit. rates or

fiixchnrga abova 5 gallons per aura. .8 4 mils: per hour,

gave : morn oven pattern. than these with capacities under

5 gallana par acre at the sumo speed.

Vllunl Spr£y Puttarn

239 seccnd group of teat: It. made with tha visual spray

apparatus. This machine maéc 1t panaibla to raeard a visual

pattern for ouch.no:x10. It any desirad spacing and height.

The neazlu, to be checked, was mnuntad on Iha afijustablo

boom, and £39 been placed in position over the apparatus.

A plain 33392 of white wragping paper in: pinned to the 313-

waod table. fter it had been movad to tha startia3 and, and

attaczzad to II: V belt b3 3 string. A: noon an tLa pump

utartad. a.contc£nor was held banoath the nozslo until the

preasuro and pattcrn ware normtl. next the motor Operatlag

the V belt and table was awltched on Iné the containar tith-

érawn from baneahh the spray. ?ha paper paaaad unfiar In

nestle reaaivin3 Ih spray, anfi as rap:313 as possible the

cantalnar was reIurned to catch 1%: liquid unIII the puwp

msIar could us 9:933Id.

33 uaIII3 :IIth3lana blue in the spray material, a clear

pattoru of tha spray was éegoslted on the 359%?-

Tiyuras 13 and 23 caflpare a spray éiatribuIlon, at a

BLD;"1§ nozzla with a uzwlrcrn pattern, mafia wlIh the corru-
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gated cast tray and the vicual apray apparatus. fhan

nozzlal, with uniform pattern: as sheen in 713 ran 13 and 23,

are placed on tha spray boom, the desired uniforfiity 3?

application in obtsinaé. The 150:1 distribution, for apply-

1n3 2.4-3 fer mead central, 13 illustrated t3 T13. 21.

A cc parieon at £30 ézstrlbutlnn patzern of elnxlo

nozzlaa, w :3 heavy sites, may ba noon in Figures 22 nnd 25.

Eta oversprajed strips, that occfir with 35373 963ad pattarns.

are illuatrated by Fig. 24.

fits egrny pattern: in $133rea 21 and 24 tern produced by

nazzlsa with he saga rat: of discharge, but their spray éia~

tributlona were different. Tho affect of this overtreatad

strip, in uaiag 2.4.3, cannot Lo anauared witkout further

$1015 tflfltflo
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YJORI‘ TO I ‘53

As a third test tho nozzIOI ware cheokad for the affect

of wear on spray pattern and capacity. A nozzle with a 5

gallon per acre rtto of diaahargo. and one with a 13 gallon

per tare capacity hero aelected to be used for this test.

In the beginning, when chacked with the corrugated test

tray and the vllual spray apparatua, both gav: a uniform

distribution pattern.

1h» Lao nestle: were mountcd on the spray boom, placed

ovar tha corrugatad ahaet. Ina Operatad fit a pressura of 33

pounéa per aquaro inch. Attar 10, 20, 334 50 hauro of coa-

'inucus operation, the spray pittarn and capacity of both

negzlaa tare chookad.

Fig. 25 anew: that the variation in rate of diachargo

and distribution pattarn wera not 33? greater than could he

expectad with two now nozzle! of tho name also.

A farmer operating I spray rig 4 mile: per hear ané

covering a Iiéth or 23 fact, could spray appraximntely 100

acres in 10 houra. The averago oparator probnhly unuld not

need ta spray mara than 100 nova: annually: therefore, thn

50 hours of continuous operatien represent about 3 years'

11f. far tha spray nozzla. Athough oantinuad Lasts uhould

be mafia on the effect of wear, it is apparent tuat with Eh:

progar care the low volume nozzle should have tba saws pattern

and capaelty eftar 3 weave of marmal operaticn.

Comparative rating: of the nozzle: tented may be aeen in

Table II;
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Vanufao uror 52221.9 Bamarka

221“"

iicmarch 3 - Constnm tim’z good.

saavy 32522 Pagtfirn‘

 

.prayin; $332923 2 22:3 to change nozzle tips.

,fiazzlos 2222 2223212123 of 10

gala. par acre and abovo

gavo tho moot 2voa aproy

pattern.

Aocoasortos 2r; 2 Construction good.

12o. 202216 tip protected shoulé it

come in contact with tho

grouafi.

Automatic 2quip- 4 Elfrzoult to2202 frag 1322b2a.

monk Co.

fiorado Co. 1 Very uniform spray pattarn.

firewor tony to 232272 tip n2021d it

come 12 contact with ground.

Linok 3 Eighor vo1umo tLan hooded for

mmfit work.

Sontury 2 301133 cone.

Vary {Loo spray.

Spray zaooring 3 “’ff:exit to 23222;;-;2 £122 .

Polavan 3 232219: with copaoitioa n2ovc

10 $212. per a2ro give the

..._..r 2252 aprqupattorn: w

233 to 2321232: 1. 22221102:

0002

g: "811‘

4. P001.

$22 constr*22t 2., 22223 pattern and capacity 2225

considared L; 22::2 rating of each nozzle.
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The two-piece {an neazlo with a uniform pattern, an

individual strainer, and a capacity of 13 to 15 gallons

par acts masts tag requirémants for a general waad

spray mantle.

Thu {an nasal: in the belt, for waed contra}. Leoauao

r it: largor droplct spray and uniform coverage. The

mura atomized sgray produaod by hollaw and solid cone

nczzlsa, has a graatar Landency to fog or drift.

finifarm fiiatributiau at spray material may be obtained

from.fan nazzlaa with capacities as low as 5 gallon:

par acre. tawovor, than: with.ratea a! éiachargo above

a gallon: pwr aare, at 4 milas per hour, give a mars

even pattern than those with lower capacities at the aamo

a§80do

fan pattarn cf each nozzla, on a spray beam, must overlap

to give comgleta cOVaraga.

ramble coverage does not naceasarily give uniform diatriu

button. Fan nozfilea, on a boom, that produce heavy edged

patterns will give more aaziafactory results 1! tfiair

tam: emmlately ova-rites), but {fiery will not give the fill!-

nriuution pradgced by mantles whose pattarma era unifcrm.



Go

7.

It is apparent tht with the prayer cars tha low volumn

nasal. ahculfi have the same pattern ad capacity xrtar

5 years 0? normal Operation.

If nozzles are purchaaod from an exgoriencad manufacturer,

their rltod capacities will be reliable. Eowaver, each

apray rig must be calibrated, because manufacturarc'

ratings, gallons per acre, 1111 only be corract if the

speed of travel and pressure urn a: raeommended.
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OLELHG‘”on:

Tue affect! 35383 of 2.4-3, for waod cautrol, 6393353

on haw uniforaily it is spread over a given area. rath3r

than L3as total vol}:33 pnr acre applied. The nozzle is,

therefore, a most im3ortant part of spray aq;1ymant as it

acts as a metering éfiViCfi 3hicn. controla tEa up ' ication or

the chewicnl to tha crap.

533: nozzles, capable of upglying approximatal3 5, 10,

335 15 gallons per acre, wsra 03:31:05 frou Len alfffirent

companies, 335 LE3 capacity anal spray pattera for 3331‘: was

checked on hath tha corrugated teat Lray and the visual spray

apparatus. 13 355151 a. check: for the offaet 35 wear on

rats 5? icebergs and pattern mar. 3350.

5%» results show that if nozzles ura purchased Tran an

oxperloaced manufacturer, their rated capacities 3111 be re-

llable. All of the nozzlas, hoaovar, 615 not produce a uni~

form pottarn. 53030 with rates or diachnrge abov3 5 gallons

per acre gave a morn uniforn diaLribu tics than :3033 with

capacities below 5 gallons par 8330. 3333133 pro5.33:.3

patierna 51$) LeaV3 edges, 13!; ovartrcazaé atripo in tha

sprayed 3336. It is 1399881313 to éetermin t129 offHe or

t 333 overxgrayad strips an 3335 kill without {1315 33329.

the capacity and spray paEtarn at£33 103 volama

nozzles 3933 350333305 after 33 hours at continuous Operation.

To obtain nova camplate results tha wear 139:8 should La eon-

fi

tinuad, 55 51*f3m1t prza ur33, for 3 Ian33 p335..05 or time.
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