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INTLOLVCTILE

Purpose of Problen

Tne offectiveness of 2,4-d1chlorophenoxyacetle acid,
for weed control, depsnde on how unifornily it 1s spread
over s given ares, rather thaa the total volune psr acre ape
plisd, Thus the minimum voluze to use is the least that can
bs gpread over tle eris.

‘e nozzle 1s a most lmportant pard of eprey equlpent,
It 1s the metarinz device which actually controls the appli-
cation of tie chenlicel to ihe eropes Tven slisht insccurasy
at tiie nozzle can result in esrious cdanm:e to crops cr a
waste ol cheulcals,

e purpose of the protlea s, therefore, to test and
compare the cepuclty, spray pattiern, and tie effect of wear
on tl:e low volure epray nozzles used to apply £,4-D for weed

conitrole

Packground of the Need for Test

In the Tnited States 1t Las tees estimated thal woeds

cause a&n ansual loss in erop yleléds of 2 %illion dollarsg.

We We Fobbine (1042), Frofessor of [otany, University
of California statsst
o averase coet of tilla;e on cultivatad lands
has Leen estinated ot 13 per ecnt tle vslue of the

erop, and spnroximetely cuse=half of cultivetion is
madco ustesnsary bty the pressnce of weeds,



In addéition to increased production costs resulte

inz frow weeds, considoratle expense is incurred in

eradicating weads in cdltcliies slony roadways, ralle

road rizhts of wey, &nd 1n lawns, colf coiurses, end

wagta places, It has Leen estinatod that t}0 avere

ece annual coet of lsbor end raterisl to kesp weads

down along rallrosd ri;hts of way in tre ltnited

ttetos axounts to 2,500,000 (atout 410 per nlle).

Tarmers wars quliok to aprreciats that if weeds could
te controlled with seleative chemicals in tlhie growing crops,
the prolucilive acrsa e of thelr farss could bte increassd ten

7
to twenty per cent ,

About flve years &:0 2,4-d1lchloroplienoxyazotts ec1d was
Introduced g8 & so=c&lled ";rowthersculsting® compsund,

1.8 chienlicel hed sevoral remarkalle quelitiest it wae cleap,
esloctive, sdapted to a wids variety of wesd protlems, end
only & small sount of 1t was required to kill the weeds on
an aocrs of land,

The early spreys cf £,4~0 wore :iade at relatively hi:zh
volw:aes per acre, wlth rrounderlz gpplications of froa 130
to 800 gallons, ‘oday, however, there is more interest in
lowevolume sprays to reduce the bulk of materlial applied per
scres The first apray equipmont used for weed control was
doveloped for other purposess It was atrictly epeciallred
and rade principally for the apjylication of insecticides and
funzicides to row erops, This equipment was also expensive,

¥any farrners tegan o bulld tielr own spray macl.irnes,

Althouzll 3,4«0 has the reputstion of belag the safeat of the

antiewsed chenleala, the farwars found that 1t was not slways



safe, Tor example, Lecauss of its toxieity toward many
rlants, 1ts misuse dild result in injury to some crops and
ornamentals.e They &leo found that the sodfun: salt {8 not
es volatils and 2e slowsr in eotlon then the ostars,

nith the knowledre of the most effeative way to spply
2,4=, tiie operaters Loran to eslt for the answers to the
following quectlonst

ls Is the gpray pattern froa existing spray machlines
unifor® and evenly distributed?

2+ UDosa the nozzle sctually deliver 1ts rated capscity?

3¢ %hat effact does nozzls wear have on ths spray
pattorn and capacity?

Thus thore was a need for checking the spray patierns
and capacities of the many different nozzlss that sre aocld

for sprayin; antiewsed chenlesls,

Historical Neview

e first epray pattern and capaclity tests were waie on
nogzles used for orcherd sprayings In 1009 Howard ¥, Eileye
ran tests on hish prassure nozzles ualng an appasratus called
a "Sprayosraph®e

tre Riley obsorved and exporimentally deter=mined two
rain points for each norzle tested, PFirst he messured the
rate of discharps of various liquids at given presaures

through different slzed openings, Secondly, he otssrved the



chaerectoristlios of the spray produced under any glven set
of conditions,

Tho rate of dischor-e vas meecrured Ty recordings the
tire nacansary to dlgcharge into the open alir & known anmount
of liquid,

The charsoter of spray was studled by takin: a craphical
record of the spray procduced on a "Epreyo,raph®, ‘his appse
ratus worked upon the rrineiple of a focal plane shutter for
8 camerf, A curtaln with @ slot was made to pass over the
rocord sheet &t & constant speed, Liquid eolored with red
analine €76 wes sprayed at the desired prezsurs areainst the
curtaln, Power was applied to the curtaln end tha slot
rovaed down 23ross tis front of the record shaet exporing all
portions of 1t to the spray for the same length of timne, Py
having the exposurs sufflelontly short it was possible to
obtaln from eny norzle a rocord on which the apots were so
thinly dlstrivuted that they were prasoctically all soparate
and distinot,

Al the third Annual “xposition of the Netlonel lortie
culture Congress in 1510, spraying rachine trisls and compee
titicna were held under the ausplices of the American Soalety
of Agricultural inginuorls. Loth pumps and nozzles were
chacked on many 4dilleront makes of spray machines, The pure
pose of the test was to furunlsh purchasers full ané complete
information in raegard to the work, effielency, desirn, and

eongtruction of sprayineg machines on the mariket in 1810,



“he aprey nezrles wore checkad for cepaclity and for
finensse, uallorully and adJustidilitly of spray. The laazth
and brexlll ¢f sprey wus cselored Ior gach avzils, sad the
evonziose of Cleiributlon end finensas of spray wors moagured
by a "Sprajosrsph,

Research carried on Ly French® in 1234, and by Trench
and Crafts® la 1736 shows the recosnttlon ef the t-portance
of spray patiernes Thile no neilidd of oLserving spray patisrn
i1s descritoed, is Lzporlance la noted and 8 method of dow
tormlning tle driviaz force ol Lhe spray 1s iadlcatsd.

As Teittar epray cueulcals wers Jlzscvered, and as the
spray equipnont daveloped, faraors tecan to use chemicals

for conirollin: weods, Ure Go Co Tranch4

raportod that by
1240 tho usa of chexzleals for controlling weeds had found
favor with many fersersS. iowever, the methods of chaslesl
vs9d ¢oulrol ware slianying 80 rapid in 1540 that 1t was
gifrfieult to gpecily tha exact equiprent that wes reJulred,
Tor tlhis reason industry could not make stock equipwent
avallable aad tie farners haed to afapt end custon builé ee
quipmant {0 meel thelr needs,

Turing %orld Yar II, the éiscovary of new or-anle come
pounds ehan,ed ihe provlen of ehanlcal wesd gonirol alnost
over aizht, “hese growih regulators not ornly cave prouise
of tetier ecuirol of weeds, bul could Lo epplisd iIn concens
trated mixturss, thus saviag rush transportation of water,

Now, much more doflnite spaclifications for spray equliynent



could te mace.

Oue of the rost promising of thesme rrowth resuletors
wiee C,3~Cs L8 Lb Lidwie more wildlely ecceplud tu & sslective
woed Llllopr, ths siate E;rlcultural cclle;es btogan tests on
18 cusnracierisilee of thils cleulerl, Shey meile avallslle
to tho feowsr laloroetllon conoeridn; the effact of 2,4-0 on
diffarcnt plants end tie amount 40 grply por acre, In &cw
dltion tiey sranlifisd the Liced of eqQuipmsrt nsoded or Lest
guliod Loy epulying 2,4« In moat Instencss the noungle
roconionded was ong that would glve a flat epray with no
reavy strowe.s or el 28, Tioro was need for lasts to slow
wihiclh nezzles would plve tils type of spray pattara.

Prefessor e e I8r or and his co=-worlers at Iowa Iiute
GCollege rea disirivutlon tests ou Individusl nozzles in
stulying the desliga of crexlcal weed control eguipiant for
row cro;ll. e teat epparatus usad eonsisted of a sheet of
corruratad aluwinuwa roofing w!ith 2,7 inch corrugations, The
spray matsrlal was aprayed oh the tost rack &nd caught at

2 send of the corrucatlons 1n gradueted oylincders,

10 of ths Thnle

Frofessors O Le CLanks and J, J. Patearson
varslity of l'anlitoba, “!anipog, Tanads, devoelopeld in 124743
en exyaratus wilch pornits studying the spray pstiern from
g1y typa of nozzle for eny coztlnation of helght, rressure,
823 noezle spacinge A modliflsation of this aprerctus was
ugod 1n the taoet lLiere &t 'lchlcan Siete Ccllase and is do-

goribed 1a anollicr scetione
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DESCRIPTION OF TUSTIXG APPAFATUS

Corrugated iest Iray

™e first sprey pattsrn and volums tests wers made with

the equipment ahown in Fige 1.

Fige le Corrugated Test Tray and Pump,



The spperetus consisisd of a contalner for sprey matorie
81, & suction strainer, an electric motor to power the bronze
caar pump, 4 pressure rejulator, two prossure gauges, end a
Senozzle spray boom mounted over spedisl corruzated sheet
motals

The 100 meeh suction ecreen was attsched to the 3/4 ineh
sustion line and placed bvelow the surface of the spray
material in & 10 gallon contalner, The 3/4 inch bronze
herringbone gear punp was powered by a § H, P, eleectrie motor,

Pige 8¢ 3} H. P. Zlectrie Hotor
and Fronse Jear Pump,



then opersted at €00 R, P. ¥, ané at 40 pounds psr squars

fach pressure, ti:e pu~p Lad a cspacity of 3,1 callons per

ninute, The spray celerlal was forced pest the dlephrasm

pressure rezulator into the 1l inch spray boom, end sprayed
fron the nosgles onto the corrusated shwet metale

The test tray led 1.3 inch corruzations end was &« 4 x 8
foot seation, Tue tops of tho corruyation rits were sharp,
rather than round as 1in rogular roofling, and the trey was
rounted eo that the corrugations were inclined 8 degrees in
thelr lonsitudinel direction (the 4 foot dimenslon), Tha
dacree of incline rexatined the same throughout the teat and
tro spray metorials drained Into test tubss placed at the
froat of t.e traJe.

The spray boom, sbove the tost tray, was rounted on an
adjusteble standards ¥1Z. 8¢ AdjJustment for hel;hit was obe
talned Ly tolescopin: a 3/4 lnch eondult Into a 1 inch pipes
Two § inch nuts were wsldsd on Ll side ol the pipe to proe
vide threeds for the thurd screws that held the vertical
standard in position,

To provide a msans of placing tuis nozzle at any angle
between tiie vertloal and’herizantal planes & short section
cf 1 } inch plpe was welded on top of the 3/4 inch condult,

8 1 inch epray boon was glipred through this ssction and
Leld In plece bty a thurd scrowe, Thls adjustmsnt made 1t
poseible, by turning the boom, to place the nozzle Iin any

dosired positions Fige Je



Tlge 84 Adjustable Standard
for Spray Eoom,



-

In order to comply with most of the manufec turers!'
recormuendations, as to nozzls spacingz, i lnech couplings
wvere welded on the spray boom 20 incles apart, Iowever, to
provide for spacings other thaa 80 inches, connsctlions that
could be clamped at any positlon on the boom were also
nades Fige 4¢ Thome spacing edapters consisted of two §
ineh nipples, a short leangth of chemical resistant rubber
hose, and & { inch elbow for the noszzle, The strap iron
clanp was welded to the nipple and elbow, and the unit was
held in plesce by & small bolt and wing nut,

Fiﬂo 4o SP‘QIHE Adapters
for Sprey Boom,



Visual Spray Pattern

The second test apparatus made a visual recerd of
the spray pattern delivered by the nozzle, The machine
is shown in detall by the photo, Flg, 5, and the drawing,
Flge €e

Pige 5 Visusl Epray Apparatus
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The melin freme of the test equipment consisted of two

-

woolen £ X 4's 12 feet long on sdze and spacsd I feet a=

.

parte “heso were supported by 8 x € lszs sbout 24 inchos
tech and securely braced, A lenzth of )1 inch anzle iron,
with tho sharp corasr up, was fasisned on top of each of
the 2 x 4 ralls, 7hles formed a smooth, nearly frictionless
track for the 1.5 by £ foot plywood table which was
supported Ly four fixed wheels, These wheols were 5/8 ineh
Fafnir flange unitse, They were simply smsll ball bearings

wilth & flange on the side snd operated on the angle iron

much the sax=o a8 & rallrosd car wheel on ralls,

Flge 7Te Eall Dearings on Xovable
Table used with Visual
:,)!‘ﬁ;,r .fe;.:llﬁ!’ﬂt‘»i’.



On both enca of the track and fastened to the 2 x 4
matn frane wers two parallel sharfts, racl: of these shafts
carried a 4 luch V pulley. ‘he driving, 10 1luch, V pulley
vag powered Ly & 1/2 ¥. Fo electric moter that operaied &t
1785 %e Po ¥o ©ith @ 2 inch pulley on the motor, the V
velt sand plywood table travelled 4 wmiles p=r hour, shlch
wos considored & cocraon 8pesd for trastor mounted gprayers,

A aort plecs of wesk siring attachod tre tatle to the
tolte "liils waa & procaution 1o prsvent daca e if Lie taule
was not stopped after tho sprey pattern was comploted,

“:a sare 3/4 inch bronge gear puwmp end edjustable
epray boon were used with this equipment es with the first
sy paratus, Yethylsne blie dye was aprsyed onto papsr
ploced on the plywood table, which was psgssd under the
spraying nozrle at 4 miles por hour, A visual pattern of

t.e nozrle was thus chbtainad,
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Corrureted Teat Tray

A8 & means of detarmlinling whileh nogzles to cheek, the
ranulacturers of chermical weed conirol eguipasnt wore agy=d
tire ne~vo and trpe eprey norrlas used on thelyr mastines., It
wa8 found that rmeay of tle ecorpanies did not mavs thelr own,
tut purchessd thenm {roxw otlher concoer:s specielizing in the
ran:feac ture of low volumw noszleg.

7084 norzlaes wers obealined fromw ten dl1fferent conpaiiles,
T-ey wore gazable of ep;lying spproxizately 5, 19, and 15
rellone per acsre wioa oporated st 4 miles psr hour ead at
& przssure of froa 20 to ) pounds per square inche Hach
savple nozzle was chocked at tue height, pressure end space
ins recomnendad by 1ts manufectursr,

T.e first test, naie with the corrugaied test tray, wes
to check the possibility of using plein tap rator, 8 &
sprey matsrial, whon deterzialng the empaclty and sprey
pattern of tie nozzles, Th0 nozzle used in thls tes: Led en
8o "urate dischargse rete por winute even thoush vie spray
patiern &id show heavy edess n addition to plain wa'sr, a
solutlon of Tow usteron 44 end a solutionn of Now Tormula 40
wers usod &8 eprey naioriels, The Z,4~D solutions were used
acaordinag to tie rocurendel eonceuntretiocas of 1 quart psr
130 gellons of wster,

Thess three nixturcs sore gprayed throw h the ssse



nozzle et X3 pounds rrr rquere inch pregsure, and Fipe &
erowe the resultin: pet cra and voluxne élecherred, Melther
the gprey paitern nor the velums, showed eny gre&tsr varie
ctlon than could be expected In gny two norzlesz of the sove
glre end spreyiny the gene meloriel, “Tersfors, plalin tap
rater 8t & te-porature of 70 to G0 defrees lanrsnhelt was
vesd in ¢ll tre tests,

viti, the eorrurated teat tray, the capaclty end epray
pettern were checced simultaneoumly, & nozrle vwas placed
in the centoer of the spray boom snd ralsed 1% Inches sbove
the corruretions, thie gpear Lun~p sitarted, snd the prsasure
got morording to this manufacturaret! recommendationg, After
tte liquld beran flowing off thoe twet tray, the taxt tube
raek wRe plroed under the corrurations s2d the time for the
tubes to f1ll cieoked with & 8top watch, Th3 tubes were

hen removed wlthoud stopping thae puup, SLres identical
tests were nele with each nozzle, *n adlltion, Losis wore
rade with two nozzles of eeoh sige, In ordor %o lnsuire that
a randon sauple Led Leen used La thoe check,

A phioto of the tubes, 71, ¥ after & tezt, ;lves a
reneral pleture of tie zpray yattern, but dus to elignt
verlations in the teat tule sizes, It was nesceaary Lo
meagures the amount of 11quld caught i{n each tubae ‘The avore
o;e of three repllicstions was plot:ied Lo show the pettern
dellivsred by the individ:al nogzzle, Fige 10 end 11 ars

curves trat sare obtained In this mannor,

‘
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Flge 9 Test ‘lubes After Teat
Chowlng Spray Pattern,
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1o capacitly of ¢ nozrle vuee cdetorsined by nesusurlag,
wiih a greduated eyliuter, the &mount of matepled) Flecher;ed

Tk Liven Linee i ynilie, Teble 1, show Llat e cae

Letties of 1) tho norzzies checked were val'y nesr 4 & wAUe

ﬁ‘ﬁ

Joeolurcrst ratligse

Aftor Liw sirngle nozrles Led loon stulled, tirce
nozilee ©f cecs 81z8 wure rlaced on Lhe eprey bLoo, ernd in
t.e sae wmanncr es Cuscrited alovs, { o patisra for the
thirce wea ch=okeds Tipe 18 18 82 exanple o & curve oitalned
froa tlhree nogzles wilsh a unifern patiern, “ho hioavy lines
ropresant Lho coater of each nozzles >ige 13 ‘2 & photo of
ihils even distrilutlicn, &ad Liie curve, ¥ily, 14, slovs the
pattern ol tlirce notrles wilh lLeavy edres, 7hose with heevy
el eg were chocked st seversl &1 fcront spselnse oun the toom,
&1 hal_ -his glLove tie tost irsye A positlion could nst Le
found, howsvcr, tnet woild glve &8 even & distrilutisn es
seen In Tise 12 8nd 13,

7.0 nozzles tiet vroduced the spray patterns stowa in
Moures Y3, 18, 17 and 13, wers manufactured by the sam
corpany, bul had difforent rates o dlscl.arre, Fige 10 sud
15 shicw the pattern ¢of fan nozzles that deliver 2,5 gallons
por ecro at 4 mlles por hour and 29 pounds per gqusTs inch
prugsuras ne patiorns ia Flze 17 and 13 wore made by
nozzles t.at dellvir 10 gallons psr acre at the sa.e speed
and pressure.

e noreles wlth tha highar capacity gave the most even



Manufacturer

Monarch

Delavan Fan AG=2
j\ G— ! 7
AG-L4.5
Spraying Systems Fan 730039
730077
W -daTa
USDUé?
730154
enasi
Accessories Fan 65.067
Manufacturing Co., Inc. 80.2
| Automatic Zquipment Fan 65
| Company F5
#25
| Terado Co. Fan Marr V-5
‘
i Marr V-10
| e =
| Kromer Fan 55
%6(
#70
' TS b} ~ = % N
| Linck Co. 50144 #5
Cone #6

Hollow
Cone

Century

Spray Engineering

1

~ Pounds per squsre inch
Gallons per minute
Gallons per scre

&

3

C-5

aQ
L=0O
c-10

ANTATED

0L40-F-J-3
062-F-K-5

o\

=4
£\ (0

#= “n= H

X

0.243

0.190

0.120

0.339
0.438

,’\“. "3'3@
0.0

0.064
0.095

0.108

0.123
0.190
0.380

368 Uk () 3 R A f S
N ™ AT
WDl e v - LELA
Ground eed L4 M.P.H
] &
Eols Rated Test Rated Test
ressure G.P.M." G.P.M. GaPL AL~ G.P.A.
0.051 0.0h7 .4 Syt kel
0.100 0.0925 225 1RTEE FeRl
).158 0. 146 1 o) % 18.1 120
.069 .0695 5.0 5.15 20"
0.140 0.142 1050 NES 20
OeElE2 0.163 1220 12 et 208
304 0.0337 0.0302 2.5 20"
30# 0.0674 . 0650 5.00 20"
304 0.0674 0.061 5.00 20"
304 gales 0.139 10.0 2gt
307 0.202 0.210 HEA10) 2@a¢
0.067 0y, 065 50 L, Bl 20"
.20 0. 187 Jeir 13.9 20"
383 0.388 23.8 20"
38# 0.143 0.6 201
??; ;'0745 5.ﬁ5 7QH

18.0 2908 20!
14,02 gk 20"
£ 1¢ 0

10.0
520
20,0
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Pige 13, Uniform Pattern of Three
Nozzles on Boom,
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Tige 15, Pattern for Single Nosetle with 8,5 gals,.
per Aere Capacity at 4 ¥, P, He



Plze 16, Pattoran for Three Nogzzles with 2,5 gals,
per Acre Capaclty at 4 #, P, He



T

Pige 17. Patiern for Single loszle with 10 zals,
Per Acre Copacity at 4 ¥, P, He
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Fige 18, Pattesrn for Three NYogzles with 10 gals,
Per iLere Capacity at 4 u, P, H,



éistribution of spray raterial, That 1a, ones wlth rates of
discharge above & gallona per acre, st ¢ nilss per hour,
cave @ nore ovan pattern, than these wit!: cspascitiss under

5 gallons por scrs at Lioc sans speed,

Visual Spray Fattern

The sacend group of teats was made with the visusl epray
esraratus, This machine made 1t possitle to record a visual
pattern for each noszle, at any desired spacing and hel:ht,

e nogzle, to be eleoksd, was mountsd on the adjustable
boom, &nd tne Loom placoed in position ovar tlhe apparatus,

A plsin shwet of wiilte wrapping paper was pinned to tle plye
wood tabla, after 1t had bLsen movad to tha astartin: end, snd
attachicd Lo t:s V belt by & stiringe As soon ss tle pump
siartsd, a container was held bensath the noszle until the
pressure and pattern wore normal, Xext the wmotor operating
tr.e V balt and teble wes switched on and the container withe
érawn from beneath the spraye Tie papsr passsd undar the
nozgle recelvin; the gpray, ani ss raplidly as possiivle tle
contalner w&s roturned to cateh thes 1liquid unt!l the pup
motor could be stoppsd,

2y using methylene blue in the sprey materisl, s clear
pettorn of the eprey was daposlitcod 0n the papers

Tiourss 10 &nd 20 compare a epray dlstributlion, of a

gin-le nozzle with & unlfor:m pattern, mads wlin ths eorrue



‘ -l le

gated tsst iray and tie visusl spray epparatus, Vl:8n
nogzlas, with: unifors patierns as shown in Tlig.recs 13 end 20,
are ;leced on the spray boom, t-s desirsd unifor-ity of
applicgtion le citslined, The 1doel distritution, for e:plye
ing 2,4«D fer wesd conirol, 1s 1llustrated Lty Tize 2l

A coperieon of the distiribution patiera of ein-le
nozrles, with roavy ol 28, nay Le sesen in I'l;.reg £2 and C83,
.ea oversprayod strips, that ocsﬁ with reavy el sd pattarns,
ere 1llustretsd by Filre 4.

"o epray pattoras in Flgures 21 and 24 wers produced by
nozzlsa it the sa=e rate o élscharze, but tholr spray clse
trivutlons ware cdif'forent, 7Tho effect of this overtrcated
strip, 1a uslsg 2,4«7, cannot Lo answered wlitiioul fuptler

1014 tosis,
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Center of Nozzle




Center of Nozzle

Pige Ble Spray Pattern Three Nossles Uniform
Pistribution,
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Center of Nozzle

Plge Ble Spray Fattern Three Hossles Uniforam
Distribution,
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Center of Nozzle

Pige 84+ Lpray Pattern Three Nozzles with Heavy
Zéged Tlestribution,
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tvear Tests

L a tLird teat tle nogzzles wors chesked for the effcet
of vemr on epray patter: and cepascity, A noszzle with a §
rallon per scre rste of dlscharze, and ons with a 12 gallon
per azre capaclity wers selocted to bte used for this test,

In the beglinning, when checkad with the aorrugatsd test
trey and the visual spray eppsratus, both gave a uniform
distridbution pattern,

e (wo nogzles were mounted on the spray toom, placed
over the corruzated shset, anl cperated at a pressure of 33
pounds per squars inche After 10, £0, and 30 hours of coae
tinucus operation, the epray pattern and capacszity of both
nogzles wore clivoksed,

TilZe 25 shows that tlie variation in rate of ¢lschar:e
and Qlegtrivutlon patiern ware not any zroster then could te
expectad with two now nogsles of the saue size,

A farmar oporsting & spray rig 4 mlles per hour aad
covaring & width of 27 feet, eould sprey approxirmately 100
scres in 10 hours, 9.e aversg e opoerstor probanly would not
nced 1o spray more then 100 sscres annuallyy therzfore, the
30 hours of coantlinuous operation rspresent slout I years!
11fe for the spray nogzzle. Alllou:h continued tests ghould
ve malas on tlhwo effect O weer, It is apjerent tiat with the
proper care t-e low volur~e nogzle siould rave t-e sas pattern
and capeclty «ftar 3 yoers of normal oparatlion,

Conperative revincs of the nogzles testsd may be egean in

Table Il
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COobiiAnY

anilas wurar

wdlaod-o

VoA TS D RnnnnL L. 8D
v
Yicezle Panarks

MV L RIY: )
A AN

anarch 3 Construation goods
feavy e:I;:d patiara,
Covaying Srstaas a a8y t9 c.ianre nozzls tips,
@ogzles wlta capaclitlies of 10
£als, par acro and sbovo
pave Lho wosl svan spray
pattern,
Ascagsories XD, 2 rfongiruetion good,

Ine, nozzle t'p pnrotested shoulld 1t
couns 1a eontact wilh the
aroid,

Axtoratle "quipe 4 T1ffiau1t to keep fris laazing.
mant Do, '
Torado Co,. 1 Vary unlfors epray pattemm,
TroTor Zeasy to damave tilp shinuld 1t
eo~e 12 contast with ground,
Linck < Itgrer voluma tlaan nooded for
most wOorike
Coalury 2 Hollow gone.
Vory Tlae spraye
Cpray o luaearing S Tifflealt to ehzaane dlaz,
Telavan 3 Nozzlos with capacities glLove
10 yals,. per azxre give the
— begt soray patterns
Foy to Patinzst 1, Izxcellent
3. Cood
3« TEir
4, roor

Tie constiruztlion, spray pettorn and eapealty wars

considared in ths ratin; of each nozele,
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COETLUSIONS

.0 twoe-piece fen nozzle with » uniforn pattorn, an
1ndividusl strainer, and a cepacity of 10 to 19 yallons
per acre meslts the requirsments for a genaral waad

sp;ray nozsle.

The fan nosggle 18 the best, for waed control, Lecause
of {te larcer &roplet mpray and unifora covereze, The
mwora atonlized sprey produced by hollow sad solid cone

nozzles, has a greatspr tendency to foz or drift,

Inifora distributlion of eprey material ray be obtalned
from fan noLzles with ogpacities as low &3 3 pallons
per acre, lowover, thoss with rates of dischargs above

& rallons per s:re, 8t 4 uniles per hour, pive & more

evan pattera then those xlih lower capacities st lhe sane

gpeed,

7. pattern of esch nosrle, on & ryray boow, must overlap

to glve complete covurere,

Touble covere:e does not nocessarily cive uniform dlstrie
bution. Fan nozsles, oax & Yoosn, that produce heavy sdlyed
patterns %111 plve more satlslactory rcsults 1 thelr
fang corplelely ovarlep, but tusy will not isive tlie dlge

tribution prod.ced by nozrles whoss pattarns ere uniforn,
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Te

It i1a apparent st with the propger csre thie low volums
nogzle sl:ould laave Uie sass pattern and ecspaclty safter

3 years of norral cperatlions

If nogzzles sre purchwted from an experienced rwn:lecturer,
thelir rated capscitlies will te rellastle, Yowasver, each
srrey ris must be ealidbratesd, because menufacturers!
ratinge, csllone per acre, will only be corrsct if ihe

speed of travel and prissure are as recommended,
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Tie 8ffzciiveness of 2,4«I, fur woed co.trol, depends
on how unifor.ally It is spresé over s given arcva, ratier
then tiie totel volume pur acre epplisd, The nozrle i3,
tiierefore, a rost lmportent part of sprey equip-isnt as it
acts &8 & molerin: davies which controls the apsllicstion of
the el.ewicel to the crop,

Test nozelos, cerjable of ep:lying spproxinately &, 10,
gai 15 gellons per acre, wers obtelzed froa ten diffzrent
conpanioe, end Liis ezpacity end spray pettern for sach was
clisched on Lol the corrugated test Llray and tie viszvel epray
syperatiuse 11 wddiili-n, checks for tla effact of waar on
rots of dlgechar;e end patiern sare rale,

The resulis show that §{f nozeles are purchased I'r>: en
experienced manufacturer, thelr rated capacitliss »1ll bSe ree
llableys All of the nozgles, howevar, @1& not prodice & unie
forz pattorn, Those with reates of dischar e above 5 gallons
per acre gsave & more unifor: dlacributison then thosa wilth
capacltiea Lealow £ gellons par &>ree Yozzles praduci g
petieras wliih Leavy s8d-as, lofi overtreceted ailrips in the
spreyed ereas It i@ L:posslule to determine the effect of
theey overeprayoed sirips ou weed kill without fleld tasis,

“he espacity end spray patiern of ihe lor voluwe
nozzles wors unch.aenyred alter I0 hours of coantinious opuration.
To obteln wore complote repulis (ha wesr Lests should La eone

tinuad, at Siffsrsnt prescurcss, for e longer poriod of tlue,
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