
Beware of the Hazards of Spray Mist Drift! 
By F R A N K L WILSON 

Entomologist, Florida State Board of Health, Jacksonville 

QURING the last few years poi-
sortings by pesticides have 

received widespread publicity. In 
many cases this has resulted in 
an unjustified fear of all pesticides. 
Many individuals become con-
cerned when any spray is used 
in their neighborhood. 

Good public relations are nec-
essary for every business, but are 
even more important in the horti-
cul tural spray indust ry . The 
neighbors and fr iends of our 
present customers form a pool 
from which we hope to draw new 

business. Yet an occasional spray-
man may tend to irritate these 
prospective clients by allowing 
spray mist to drift onto their prop-
erty. The resulting fear and ill will 
are the most common problems 
created by spray drift. 

The dangers of these mists can 
be divided into the actual and 
imagined. We are all aware that 
actual dangers depend on the toxi-
city of the pesticide being used 
and the amount to which an in-
dividual is exposed. If highly toxic 
pesticides, such as parathion, are 

This safety-conscious, masked serviceman is spraying with a homemade gun constructed f rom galvan ized 
p ipe. Note the pressure gauge that is being used for cal ibrat ion, a necessity when regulat ing pressure 
to avo id dr i f t hazard . 

being used, the dangers from spray 
drift can be quite real. 

Frequently, the m a j o r i t y of 
complaints with which a sprayman 
must cope are imagined dangers. 
Many of us tend to disregard these 
"nuts," but to the person involved, 
the dangers are quite real. Occa-
sionally an individual may go to 
great lengths to try to prove that 
he was harmed in some way. In 
Miami, for example, a neighbor's 
maid claimed she was poisoned 
by spray mist that had traveled 
over a masonry wall and through 
a louvered window. Over a year 
later she brought suit against the 
spray company concerned and was 
awarded damages by the court. 
Her case was based on the fact 
that even though she was not 
physically harmed, her fear of the 
pesticide had caused permanent 
psychological damage. 

The relatively new field of her-
bicide application presents a major 
spray drift problem. Some her-
bicides, such as 2,4-D and 2,4,5-T, 
are capable of killing certain plants 
in extremely small dosages. In 
agricultural areas, cotton, toma-
toes and peppers have proven very 
sensitive to these materials. Flori-
dians use hibiscus, a l thea , and 
mallows, which are closely related 
plants, as ornamentals. These and 
many other plants can be damaged 
or even killed by spray drift of 
some herbicides. Replacement of 
full-grown ornamental plants can 
be expensive. 
Origin of Spray Drift 

Since spray drift can create un-
necessary problems, it is to our 
advantage to prevent it. Drift 
consists of small spray particles 
or mist that is being carried by 
the wind. This mist is formed in 
one of three ways: at or shortly 
after leaving the nozzle (threads 
and filaments), in the air (shatter), 
or on impact. 

When a liquid is forced through 
a simple nozzle or hole, it emerges 
as a solid stream. Air resistance 
causes constrictions and bulges, 
which are eventually pinched off 
as droplets. As the stream is broken 
up into drops, the last thin con-
necting filaments break up into 
small particles. The higher the 
droplet velocity, the greater the 



Pressure g a u g e s can be inserted between the 
operator 's spray gun and hose. This method is 
not as accurate in determinat ing nozzle pressures 
as other means discussed in this art icle, but 
f requent ly this device is more ccnvenient. 

length of these filaments with a 
resulting increase in mist forma-
tion. 

If the liquid is made to rotate 
before passing through the nozzle 
orifice, it will form a hollow cone. 
This cone emerges from the nozzle 
as a solid sheet; but due to cen-
trifugal force and air resistance, 
it breaks up into slender threads 
which finally s h a t t e r to form 
droplets. 

The shattering of spray droplets 
in the air is caused by "bagging" 
or "ballooning." When a high-
velocity droplet encounters air re-
sistance, it is flattened into a lens 
shape. As air pressure continues to 
act upon the droplet, the center is 
blown out into a balloon or hollow 
bag that is attached to a roughly 
circular rim. Continued air pres-
sure causes the bag to burst into 
Flooding type nozzles l ike this produce a 
coarse, dr iv ing spray in a flat fan pat tern, 
which is idea l for lawn spraying. 

many small aerosol-sized particles. 
The rim of the particle also shat-
ters, but the droplets are much 
larger than those formed from the 
bag. The rim contains approxi-
mately 70% of the spray droplet. 

If the secondary droplets are 
traveling in excess of their critical 
velocity, they in turn will shatter 
due to this bagging phenomenon. 

Brown1 states that as much as 
25% of a spray may be lost as 
mist. Lane 2 found that as much 
as 30% of a spray was reduced to 
aerosol or fog-sized particles in 
the shattering process that occurs 
when high-velocity droplets meet 
air resistance. This figure does not 
include the mist formed at the 
nozzle or on impact. 

When a droplet encounters a 
solid surface, it shatters. The de-
gree of shatter is proportionate 
to the velocity of the droplet at 
the time of impact. High-velocity 
droplets shatter into many very 
small droplets. 
Use Low Velocity Sprays 

The higher the pressure that is 
used to force a spray through the 
nozzle orifice, the greater the ve-
locity of the resulting spray drop-
lets. The higher the velocity of a 
droplet, the greater the tendency 
to form mist by each of the above 
methods. Therefore, to prevent 
mist formation, we should use low 
velocity (low pressure) sprays. 

The common spray gun is de-
signed around a hollow cone or 
disc-type nozzle. In this type 
nozzle a swirlplate is used to cause 
the characteristic hollow cone 
spray pattern. This plate has 
several spirally arranged holes that 
cause the liquid to whirl around 
in an eddy chamber before passing 
through the nozzle orifice. 

The adjustable spray gun has 
a provision for bypassing the swirl-
plate, so that a solid stream spray 
pattern is formed. When this type 
gun is adjusted for a hollow cone 
spray pattern, the centrifugal force 
created by the swirlplate causes 
the liquid to leave the nozzle as a 
rotating hollow cone, which first 
appears as a sheet, then threads, 
and finally many very small par-
ticles. This characteristic and the 
resulting mist make this type 
1. A. W. A. Brown, Insect Control by Chemicals, John Wiley and Sons, Inc., New York City, 1951. 
2. W. R. Lane, "Shatter of Drops in Streams of Air," Industrial and Engineering Chemistry, Vol. 43, 1951, pp. 1312 through 1317. 

These nozzles, o f the flooding type, are well 
suited to the safe sprayman's needs. Spraying 
System's Vee-Jets (bottom), and Delavan's WF 
Series (top), are recommended by author Wilson. 

nozzle unsuitable for applying 
highly toxic pesticides in residen-
tial areas. 

During the early days of lawn 
spraying in Florida, all jobs were 
custom work. As the industry grew 
and competition increased, there 
has been a conversion to mass 
production techniques. With this 
change the time required on a 
spray job became more important, 
and spraymen began to work to 
increase the gallons per minute 
these spray machines can apply. 
The first attempts at overcoming 
this problem involved increased 
pressure. It was soon discovered, 
however, that tremendous pres-
sures were required to push high 



gallonage through the relatively 
small orifice of the largest disc. 
Therefore, it became necessary to 
find a new type nozzle. 
Vee-Jet and Delavan Nozzles Used 

Spraying Systems Vee-Jets and 
Delavan WF Series nozzles were 
"discovered" as a result of this 
search. Both of these series had 
originally been designed for indus-
trial application and to act as 
high-volume, flooding-type noz-
zles. These nozzles have an oblong 
orifice located in a milled slot on 
the surface of the nozzle face. 
They are available in various sizes, 
from those that handle a fraction 
of a gallon per minute, up to those 
that deliver 40 gallons per minute 
at 40 pounds pressure. They de-
liver a coarse, driving spray in a 
flat fan pattern that is ideal for 
lawn spraying. 

Both manufacturers make their 
nozzles with standard pipe thread, 
which simplifies the construction 
of your own spray gun from gal-
vanized pipe. 

The choice of pressure is equally 
as important as the choice of 
nozzles in the prevention of mist 
formation. Vee-Jets and Delavan's 
WF's produce a minimum of mist 
when operated at 80 psi or less 
at the nozzle. This can be checked 
by a pressure gauge mounted on 
a pipe "T." This " T " is inserted 
between the nozzle and the gun. 

Both manufac tu re r s publish 
performance tables for their re-
spective nozzles. These tables show 
the gallons per minute delivered 
by each size nozzle at various 
pressures. Therefore, if we know 
the nozzle size and the nozzle 
operating pressure, we can deter-
mine the gallons delivered per 
minute by consulting the tables. 
This method can be used as a 
quick way of cal ibrat ing your 
spray machine. 

In summary, control of spray 
drift or mist is important in main-
taining good public relations. The 
choice of nozzle and the pressure 
at which this nozzle is operated 
are the two major factors in pre-
venting mist formation. 

Editor's note: More information about the 
nozzles discussed here may be ob ta ined from 
Spraying Systems Co., 3 2 0 1 Randolph St., Bell-
wood, III., or Delavan M fg . Co., G rand Ave. and 
Fourth St., West Des Moines, Iowa. Both manu-
facturers supply specification charts covering the 
equipment discussed in Mr. Wilson's article. 

Handy USDA Guide to Respiratoi 
1AIITH all the recent attention to pesticides and the concern over 
" their safe use, contract applicators will be particularly interested 
in safety information contained in a recent bulletin from the U. S. 
Department of Agriculture. This new brochure, called "Respiratory 
Devices for Protection against Certain Pesticides" (ARS-33-76), has 
valuable pointers for spraymen, and includes the chart reproduced 
on the next page. 

Scientists from USDA's Entomology Research Service, who compiled 
the data, hasten to point out that respirators do not provide needed 
protection from inhalation of pesticide dusts, mists, and vapors 
for operators formulating or mixing pesticides in closed or inadequately 
ventilated spaces. "Full-face gas masks equipped with tested canisters 
are worn under these conditions," the bulletin states. In addition, if 
servicemen are working in closed spaces, proper protective clothing, 
as specified on pesticide labels, must be worn. 

Use of respiratory protective devices does not eliminate the need 
for other precautions in handling toxic chemicals. Rubber gloves and 
clean clothing are a must, and adequate hygienic practices are necessary. 

When a serviceman shows any signs of dizziness or nausea, he should 
be removed from the treatment area immediately and placed in the 
care of a physician. Management should supply company doctors 
with all available information about pesticides used from day-to-day, 
so that illness resulting from accidents can be properly diagnosed. 

F O O T N O T E S T O C H A R T AT R IGHT 

Respirators With Face -Mounted Cartridges 

A. Respirator No. 5 0 5 5 , equ ipped with R-55 
filter and car t r idge unit. Two units a t -
tached to facepiece. (American Opt ica l 
Co., Safety Division) 

B. Heal thguard Respirator style 95 , equ ipped 
with Code B car t r idge and filter 1 0 0 0 or 
1001. One unit at tached to facepiece. 
(Chicago Eye Shield Co.) 

C. DCA 6 1 0 0 Respirator, with Para-A cart-
r idge and DC 6 1 0 0 - 7 fe l t filter. (Pulmosan 
Safety Equipment Corp.) 

D. Agrisol Dust and Vapor Respirator, equ ipped 
with R-414 filter and 11-A car t r idge. Two 
units at tached to facepiece. (Ray-O-Vac 
Co., Wil lson Products Division) 

E. Respirator No. 5 5 6 1 , equ ipped with filter 
car t r idge combination R-561. (American 
Opt ica l Co., Safety Division) 

F. Farm Spray Respirator No. CR-72183, 
equ ipped with car t r idge No. CR-49293 
and filter No. 7 3 4 8 8 . (Mine Safety 
Appliances Co.) 

G. Al l Vision Chemical Car t r idge Respirator No. 
CR-74910, equ ipped with inner car t r idge 
No. CR-73841 and outer car t r idge No. 
7 3 9 2 7 . (Mine Safety Appl iances Co.) 

H. Agr i tox Respirator, equ ipped with car t r idge 
No. 11A (new type) and filter No. R490. 
(Ray-O-Vac Co., Wil lson Products Division) 

I. Respirator No. 5058 , with filter-cartridge 
combination R-58. (American Opt ica l Co., 
Safety Division) 

J. C -241 Respirator, with CMP car t r idge and 
C - 2 4 1 - 7 filter. (Pulmosan Safety Equip-
ment Corp.) 

K. Gasfoe Respirator No. C M - 8 6 0 0 7 , equ ipped 
with car t r idge No. C M - 7 6 8 8 3 and mineral-
wool filter No. C M - 7 9 7 8 6 . (Mine Safety 
Appliances Co.) 

Suppl ied-A i r Respirators 

a. Whi tecap Model SU-1 with No. 901 rubber-
ized shroud, No. 301 car t r idge, and No. 
101 filter element. (Jamieson Laboratories, 
Inc.) 

b. Same as L, except with ext ra fine No. 102 
filter element. (Jamieson Laboratories, Inc.) 

G a s - M a s k Canisters 

1. Chin Style (282 -OVAG-F) Insecticide Canis-
ter. (Acme Protection Equipment Co.) 

2. Canister GMC-1 . (Mine Safety Appliances Co.) 
3. Canister G3FD. (Ray-O-Vac Co., Wil lson 

Products Division) 
4. Universal-type canister o f any manufacturer. 

Type N, bear ing Bureau o f Mines app rova l . 
5 . Mi l i ta ry Canister No. 084-Mi l i t a ry . (Acme 

Protection Equipment Co.) 
6. Canister No. H-3 , equ ipped with facepiece 

filter holder and th rowaway filter No. 
R361 or R393. Can be ob ta ined with 
either a fu l l - face gas mask or a half-mask 
facepiece. The half-mask facepiece should 
not be used when mixing or handl ing in-
secticides in enclosed spaces or app ly ing 
aerosols in greenhouses, but is suitable for 
field use. (Ray-O-Vac Co., Wil lson Prod-
ucts Division) 

7. Canister No. 3 2 3 5 Type C-40. (Davis Emer-
gency Equipment Co.) 

The addresses o f the companies supplying 
these respirators and gas masks are given be-
low. Respirators are also ava i lab le from pesti-
cides distributors and mai l -order houses. 

Acme Protection Equipment Co., 
1201 Kalamazoo St., South Haven, Mich. 

American Opt ica l Co., 
Safety Division, Southbridge, Mass. 

Chicago Eye Shield Co., 
2 3 0 0 War ren Blvd., Chicago, III. 

Davis Emergency Equipment Co., 
4 5 - 5 7 Halleck St., Newark 4, N.J. 

Jamieson Laboratories, Inc., 
7 9 0 0 Haskell Ave., Van Nuys, Cal i f . 

Mine Safety Appliances Co., 
201 North Braddock Ave., Pittsburgh 8, Pa. 

Pulmosan Safety Equipment Corp., 
6 4 4 Pacific St., Brooklyn 17, N.Y. 

Ray-O-Vac Co., 
Wil lson Products Division, Reading, Pa. 


