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The hazards associated with the handling and applica-
tion of toxic chemicals employed in insect control require 
that strict precautionary measures must be followed. It 
necessitates the use of appropriate safety equipment. The 
types of protective devices needed are dictated by the 
tox-icity of the given insecticide, its formulation, the method 
of application, and whether the treatment will be made in an 
open or enclosed area. 

Toxic amounts of pesticide may gain entrance to the 
body through these pathways: accidental or intentional in-
take by mouth (oral); by absorption through the skin (der-
mal) and the eyes; and by inhalation. The latter two routes 
are the ones most likely involved in applying insecticides 
on a commercial scale in the field. Absorption of the 
chemicals through the skin is usually the major means of 
contamination, and it becomes increasingly critical at 
higher temperatures and when the skin is wet with 
perspiration. Poisoning from inhalation is most likely to be 
serious when treatments are made in confined areas. 
Nevertheless, it can also occur under field conditions 
where the operator is frequently exposed to spray and dust 
drifts containing vapors of the more volatile compounds, 
Figure 1. Fine spray droplets may also be highly hazardous 
in these situations if highly concentrated spray mixtures 
are applied. 

Protection against contamination by inhalation is achiev-
ed by covering the mouth and nose with a respirator 
equipped with a chemical-absorbing cartridge or car-
tridges. The respirator can remove both vapor and fine 
spray droplets. Dermal contamination is avoided by wear-
ing the proper protective clothing, either a neoprene or a 
rubber-coated jacket, pants, hat, and gloves. The eyes can 
be protected with snug-fitting goggles. 

Although the above-mentioned protective gear can 
provide adequate protection for the handler and user of 
highly toxic insecticides, there are some drawbacks. This 
gear becomes uncomfortable after extended use under 
high temperatures. For this reason, some operators may 
refuse the employment of such protection. To perform ef-
ficiently, too, the respirator and goggles must fit tightly and 
as comfortably as possible. 

THE PROBLEM 

Basically there has been little or no improvement made 
in protective equipment employed after about 1949 for the 
users of moderate to highly toxic insecticides. They were 
brought into use initially with the introduction of the 
organophosphate insecticides. A probable explanation for 
the status quo position we find ourselves in is that direct 
means of protection (gear worn by an operator) are simple 
and inexpensive compared with protective equipment not 
worn by the operator. 

The introduction and wide use of tractor cabs afforded a 
new approach to the problem. First, the cab automatically 
would be expected to give at least some reduction in der-
mal exposure. But, unfortunately, the air entering the cab 
would easily contain insecticide vapor and fine spray at 
toxic levels. Any protective benefit from the cab alone 
would depend too on how tight the cab was maintained. 

Recently, progress has been made to eliminate the need 
for wearing a respirator and protective clothing when 
applying tractor-applied insecticidal sprays and dusts. The 
objective was to develop a practical mechanical means of 



 

2 

providing the tractor operator with a continuous supply of 
filtered air. An air filter-pressurization unit was designed 
and built for mounting on the roof of a tractor cab (Figs. 2,3, 
and 5). The purpose of this paper is to describe briefly the 
air-filtering unit developed and to report results of tests 
made to determine the efficiency of the unit in removing in-
secticides from the air entering the cab. 

AIR FILTER-PRESSURIZATION UNIT 

The air filter-pressurization unit consists of a 
rectangular-shaped metal casing, a series of three filters, 
and a fan (Fig. 2). One end of the casing—the air inlet—is 
open and protected only by a 1 x 1 -inch mesh screen which 
faces forward when the unit is mounted on the tractor cab. 
The top or cover of the casing is a sheet metal panel with 
rubber stripping about the edges to prevent leakage when it 
is bolted or latched in place. 

As the air is drawn through the casing, it passes through 
three filters. The first, or pre-filter, is fitted over the air inlet 
and consists of a heavy mat of fiber glass. It is intended to 
remove coarse dust and spray particles. The second filter 
is a fiber, bag-type filter which removes very fine spray and 
dust particles. The third is a chemical-absorbing filter con-
sisting of 40 pounds of activated charcoal having an activity 
range of 60 to 65. The primary function of this last filter is to 
absorb  pesticide vapors. 

Outside air is drawn into the unit through the filters by a 
fan mounted on the bottom of the casing. The filtered air is 
forced downward into the fan discharge ducts which ex-
tend into the tractor cab through aligned openings in the 
bottom of the casing and the roof of the cab, Figure 3. As air 



enters the cab it collides with the sheet metal 
air-distribution plate which is held in place with brackets. 
This plate and the roof of the cab define a plenum chamber 
from which the air under pressure is distributed in the cab. 
A steady flow of air is maintained over the operator, without 
producing a draft, by means of two diffusing nozzles 
mounted in the air-distribution plate. 

EFFICIENCY OF UNIT 

Methods and Materials 
An important phase of the development of the tractor cab 

air filter-pressurization unit was to determine its efficiency 
in filtering out the insecticides. For evaluation studies, the 
ideal procedure would be to expose the unit to conditions 
existing during the actual operation of applying insec-
ticides to crops. However, this course was not followed in 
the present studies and for these reasons: the apparatus 
needed to collect air samples inside and outside the cab is 
fragile and bulky and the space is limited in a rather 
small-sized cab usually used in treating vineyards and 
orchards. Therefore, the testing was of necessity carried 
out by a 

method to provide cab and filter exposure comparable to 
conditions encountered in normal field operations. To 
assure the desired exposure, the air and spray outlets on 
the applicator were adjusted to discharge upwards and into 
the wind. The arrangement provided an intermittent 
forward flow of spray clouds over the tractor cab and air- 
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The hazard of dermal contamination is believed reduced 
to a minimum by the shielding provided by the cab. Such 
protection is likely to be of short duration in some cabs un-
less there is regular inspection, correction, and 
maintenance. 

Relatively little is known about the life of the carbon filter 
in the air filter-pressurization unit. According to our most 
complete record, after 300 hours of spraying, the carbon 
activity was 50, as compared to an initial activity of 60 to 65. 
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