
By Frank L. Wilson 
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MECHANICS OF SPRAYING 

Wilson: "Understanding 
of the major principles 
increase your 
percentage of success." 

VLTE APPLY HERBICIDES as a 
" spray because: 

—Water is a cheap readily avail-
able herbicide carrier. 

—Small amounts of herbicide can 
be diluted in water and spread even-
ly over the entire area being treated. 

—Large areas can be treated 
rapidly. 

It sounds simple, yet many dif-
ferent factors from chemistry and 
physics are involved in spray appli-
cation. Each of these factors can be 
compared to a brick in a wall, it 
plays a part but it is not the en-
tire wall. Because of this, the fol-
lowing factors have been listed 
individually. 

Spray Formulations 
Most chemicals have to be modi-

fied in some manner so that they 
will mix with water. We call these 
different types of formulation. There 
are three major ones. 

1. Solution—In this category the 
chemical can be dissolved by or 
mixed with water. The resulting so-
lution does not separate into water 
and chemical if allowed to stand. 
Alter initial mixing agitation is 
not required. Most herbicides fall 
in this category. 

2. Emulsions — This category of 
formulation is used to mix oil or oil-
like chemicals with water. The bet-
ter the grade of emulsion, the less 
agitation it requires to keep it 
mixed with water. A good emulsion 
looks like milk. 

3. Wettable powders — Formula-
tion of this type contain a pesticide 
that has been mixed with or sprayed 
on a "carrier" powder. The entire 
mixture has been treated with a 
wetting agent so that it will mix 
with water. Formulation of this type 
requires constant agitation. 

The purpose of each of these types 
of formulation is to allow the use 
of water as a physical carrier so 
that small amounts of a pesticide 
can be spread uniformly over a large 
area. As soon as the spray hits the 
plant, the water part of the spray 
starts to evaporate or dry. As this 
occurs the herbicide comes in con-
tact with the leaf and is deposited. 
As soon as the chemical is deposited 
it can begin to act. 

Morphological Characteristics 
The physical characteristics of a 

plant influence retention and uptake 
of an herbicide. Leaf shape, leaf 
position, type of leaf surface and 
the density of leaves all play major 
roles in the problem of getting 
enough herbicide into a plant to 
kill it. Collectively, the physical 
characteristics of a plant act as a 
group of "obstacles" to successful 
herbicide application. We must ap-
ply our herbicide in a manner to 
bypass or circumvent these obstacles 
in order to achieve weed control. 

Plant characteristics that influ-
ence retention and uptake of her-
bicides. 

Leaf Shape 
Broad—generally easier to kill 
Narrow—generally harder to 

kill 
Leaf Position 

Horizontal—holds spray well 
Upright—spray tends to run off 

Leaf Surface 
Waxy—spray beads, runs off 
Hairy—spray held out away 

from leaf surface 
Sculptured—sculpturing may 

channel spray—increases run 
off 

Leaf Density 
Heavy—many leaves 
Light—few leaves 

Nozzles 
There many techniques and de-

vices that have been developed for 
shattering a liquid into the small 
droplets that we call spray. All 
these devices use some form of en-
ergy to break up the liquid and 
create the tremendously expanded 
surface of many droplets. The most 
frequently used type of nozzle in 
weed control operation is the hy-
draulic pressure nozzle. For our pur-
poses there are three main types of 
this nozzle which are identified by 
the spray patterns they create. 

1. Straight stream jet—the spray 
emerges from a central orifice as a 
solid stream and breaks up into 
spray several feet from the nozzle. 

2. Hollow Cone—the spray passes 
through a whirl plate and acquire 
a high revolution per minute before 
it passes through the spray disc 
orifice. Centrifugal force makes the 
stream form a hollow cone pattern. 



Most of our adjustable spray guns 
such as the spray master, spray-
meiser or "orchard" guns can be 
adjusted to produce either 1 or 2. 

3. Flat fan patterns—these are 
nozzles in which the orifice is milled 
oblong so that the spray pattern is 
long and narrow. 

a. Tee jet and Vee jet nozzles 
—these flat fan nozzles are most 
commonly used on spray booms. 
They provide very even coverage 
of a swath. Tee jets are low vol-
ume nozzles, Vee jets are high 
volume nozzles. 

b. Off center nozzles (O. C. 
type) these nozzles provide a wide 
off-set fiat fan spray, under prop-
er conditions they can be used 
to cover as much as a 30-foot 
swath. 

Surface Tension 
Molecules are the sub-microscopic 

"bricKs" of which all things are 
made. E a c h m o l e c u l e exhibits 
"forces" or "pull" similar to a mag-
net. Water has surface tension be-
cause of its molecular structure 
which causes each water molecule 
to have a strong attraction for other 
water molecules. Molecules on the 
surface are pulled inward because 
there are no water molecules on the 
other side to exert force to pull. 
This inward force causes water to 
stay in the smallest possible area, 
which is a sphere or drop; in other 
words, surface tension causes water 
to form a "skin" and makes it form 
drops. 

Spray Droplet Formation 
The physicist recognizes several 

modes of droplet formation, how-
ever for our purposes weed control 
spray droplets are formed by two 
methods, aerodynamic breakup and 
instant atomization. 

In aerodynamic b r e a k u p , the 
spray issues from the nozzle in a 
solid jet at high speed. At these 
high velocities the liquid jet trav-
els straight initially, then due to 
aerodynamic forces, tends to be 
stripped apart into "primary" drop-
lets. These droplets are tear shaped. 
The length of the tail on the pri-
mary droplet is proportional to the 
speed of the droplet at the time of 
break up. The higher the velocity of 
the drop the more the tail is elon-
gated. Surface tension acts on this 
elongated tail causing it to break 
up into many secondary droplets. 

Instant atomization is character-
ized by the spray issuing from the 
nozzle in a thin sheet. Due to the 
resistance format this sheet first 
develops "ridges" that separate from 

the sheet as filaments or threads of 
spray. Surface tension then reduces 
the threads into droplets. 

The lower the spraying pressures, 
the lower the velocity of the spray. 
The lower the velocity, the less 
aerodynamic force present to shatter 
the spray into droplets. In other 
words, low pressure results in larger 
spray droplets. 

Viscosity 
Viscosity is the resistance a liquid 

has to flowing. We add thickeners, 
such as Vistik, to form a spray with 
syrup-like consistency. 

Spray Droplet Size 
Spray droplet size is governed 

by surface tension, viscosity and 
spray velocity. 

Surfactants 
Each of us has seen droplets of 

water on a newly-waxed car. We 
know that these droplets "stand up" 
and do not spread over or wet the 
waxed surface. This phenomena is 
caused by surface tension. Water 
can "wet" a substance if its mole-
cules are attracted to the molecules 
of the substance being sprayed. If 
these two groups of molecules tend 
to repel each other then the water 
forms "beads" such as we see on a 
waxed car. 

In most plants the outer layer of 
each leaf is made up of wax-like 
components. Herbicides that are ap-
plied as sprays to such plants tend 
to "bead" or even run off the leaves. 
In order to overcome this problem 
we add surfactants to our sprays. 

"Surfactant" is a coined word 
which combines the words "Surface 
active agent." It is probably easiest 
to visualize the action of a surfac-
tant as a chemical "public relations" 
compound. A good surfactant has 
two positions on its molecule. One 
of these poles is attractive to wax, 
the other pole is attractive to water. 

When a spreader-sticker type sur-
factant is added to a spray it re-
mains relatively inactive until the 
mixed spray is forced from the noz-
zle and spray droplets are formed. 
At this point the water-loving end 
of the surfactant molecules turns in-
ward and the oil or wax-loving end 
of the molecule orients to the out-
side of the droplet. Upon impact 
with the leaf the surfactant forms 
a "go between" layer linking water 
to wax. 

With surface tension reduced or 
eliminated the spray spreads on the 
leaf surface rather than forming 
a drop. Due to this spreading, great-
er efficiency is achieved through 

better coverage. In some cases it is 
even possible to reduce the amount 
of herbicide required by the addi-
tion of a surfactant. 

Coverage 
In order to obtain consistent her-

bicide kills it is necessary to apply 
sprays so that even coverage is 
achieved over the entire area. If 
we can use a boom-type sprayer 
that can be driven at a known speed 
while applying a known amount of 
spray per minute we can apply a 
very precise amount of herbicide 

(Continued on page 49) 
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PRE-EMERGENT 
GRANULAR 

WEED KILLER 

CASOBONAQ 
DICHLOBENIL AQUATIC WEED KILLER 

CASORON AQ is the most effective known 
means for controlling hard-to-kill STONE-
WORT or CHARA. When left uncontrolled, 
this attached algae will spread and infest 
entire water area. In addition, CASORON AQ 
eliminates many rooted-submersed weeds. 

CASORON AQ must be applied early in 
the season before weed growth begins. 
CASORON AO's granules have excellent 
sinking qualities and kill weeds before 
they have a chance. CASORON AQ can be 
used as a total pond treatment, or as a 
partial spot treatment around boat docks, 
swimming areas, and other recreational 
water areas. When used properly CASORON 
AQ permits adequate safety to fish and 
marine organisms. 

For full details and an illustrated list of 
the hard-to-identify weeds CASORON AQ 
controls write: * 05125 

ira <x> 
THOMPSON-HAYWARD CHEMICAL CO. 
P.O. Box 2383 Kansas City, Kansas 66110 



When answering ads where box number only 
is given, please address as fol lows: Box number, 
c/o Weeds Trees and Turf, 9800 Detroit Ave., 
Cleveland, Ohio 44102. 

Rates: "Position W a n t e d " per word, mini-
mum $3.00. Al l other classifications 20# per word, 
minimum $4.00. Al l classified ads must be re-
ceived by Publisher the 10th of the month pre-
ceding publication date and be accompanied by 
cash or money order covering full payment. Bold-
face rule box: $25.00 per column inch. 

USED EQUIPMENT 
COMPLETE new and used units and 
spare parts for professional grounds 
maintenance and lawn spray equip-
ment. Applies thousands of gallons 
of l i q u i d fertilizer, insecticide, 
fungicide, surfactant and weed con-
trol at one time with automated pre-
cision without refill. Unable to 
meet planned expansion, must sacri-
fice where is as is. Contact Dave 
Wilson or Wayne Matson 615 244-
7201. 
FOR SALE: 35 g a l l o n Hardie 
sprayer with a 400 gallon wooden 
tank, mounted on a 1947 Stude-
baker truck. Good operating condi-
tion. $1,000 or best offer. Tamke 
Tree Experts, Bernardsville, N.J. 
07924. Phone 201 766-1397. 
VERMEER model 18, series 188, 
$2,800.00; 1968 Asphundh 16" 8 cyl-
inder chipper, $3,600.00; Hardie 
sprayer 35 GPM (as is), $300.00; 
1968 5T Alenco crane with 60' boom 
extension on Ford chassis, $12,500.00. 
Osborne Bros. Tree Service, Men-
tor, Ohio 44060. Phone 946-4355. 
SPRAYERS, chippers, log splitters 
and other equipment at large sav-
ings. Let us know your needs. 
Equipment Sales Company, 5620 Old 
Sunrise Highway, Massapequa, New 
York 11758. 

HELP WANTED 
WANTED: Top-Notch Tree-Service 
Salesman. The man we want has a 
degree in forestry or equivalent, f ive 
years' e x p e r i e n c e in selling tree 
work, hiring and managing tree and 
landscape crews, and is ready to ac-
cept responsibility and progress with 
a dynamic company. If you are the 
man, you will be well-compensated, 
with top salary, company car, wi th 
bonus and commission geared to 
performance. And a liberal pension 
plan. You will be proud to sell our 
services to homeowners, utilities, 
municipalities, and industries. We 
are one of the nation's top 10 tree 
care and landscaping businesses, and 
growing. As we grow, you grow, too. 
Write us about yourself or send a 
resume. Your reply will be treated 
confidentially. Write c/o Box 66, 
Weeds, Trees and Turf, 9800 Detroit 
Ave., Cleveland, Ohio 44102. 

SEEDS 
SOD QUALITY MERION SEED for 
discriminating growers. Also Fyl-
king, Delta, Park, Newport, Nugget 
and Pennstar bluegrasses as well as 
f ine fescues. We will custom mix to 
your specifications. Michigan State 
Seed Company, Grand Ledge, Mich-
igan 48837. 

Wilson (from page 17) 
per acre. It is almost impossible to 
apply sprays with hand-held guns 
and achieve uniform coverage. An 
alert sprayman can achieve a satis-
factory degree of coverage, how-
ever it takes constant concentration. 

Knowledge of the various factors 
that make up the mechanics of spray 
application will not guarantee a to-
tal absence of herbicide application 
failures; however, a thorough un-
derstanding of the major principles 
involved will increase your percent-
age of successes. 
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