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Mechanical-Filter Type 
of Respirators

Re spir a t o r s  of the mechanicai-
filter type are discussed in the final 

report of the committee on the prevention 
of silicosis through engineering control, 
published by the United States Depart­
ment of Labor as Bulletin No. 21, Part 2. 
The sections dealing with respirators of 
the mechanical-filter type are a part of 
the portion of the report prepared by the 
subcommittee on personal respiratory 
protection, of which W. P. Yant is chair­
man. Other members of the subcommit­
tee are Philip Drinker and E. G. Meiter.

Classification
Mechanical-filter type respirators are 

sub-classified in accordance with the con­
ventional classification of atmospheric 
particulate matter, namely, dusts, fumes, 
and mists. This classification of matter 
embodies variations in physical state and 
particle size, and consequently the fac­
tors that have a direct relation to the 
arresting of the particles with filters, with­
in the scope of our present knowledge of 
dust-filtering phenomena and filter mate­
rials. The objective of the subdivision in 
accordance with the classification of mat­
ter is to provide more suitable filters for 
the particular kind of matter to be dealt 
with.

Owing to similarity of design and op­
erating principles, the purpose of these 
three classes of respirators are presented 
briefly, with a summary discussion of the 
essential features, uses, and limitations.

These respirators are for mechanically 
generated dusts resulting primarily from 
the mechanical disintegration of a solid, 
such as dust produced in the various 
processes of mining, construction, and 
manufacturing, and the various indus­
trial operations, such as drilling, blast­
ing, crushing, grinding, handling, and 
processing of rock strata and minerals; 
abrasive grinding; the handling, screen­
ing, and use of sand or other pulverized 
or dusty siliceous materials; stone and 
granite cutting and all similar operations 
and processes.

Operation of Respirators
Mechanical-filter type respirators re­

move by mechanical or physical filtration 
the dusts, fumes, or mists of hygienic sig-
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nificance from the air drawn by the indi­
vidual’s normal inspiration from his 
surrounding contaminated atmosphere. 
The usual design of a filter-type respira­
tor is a half-mask facepiece covering over 
the nose and mouth, directly connected 
to a filter element in forms such as a disk, 
pad. bag, or cylinder; although it may 
also be a half-mask or full-mask face- 
piece connected by a breathing tube to 
a filter element on the chest, back, or 
even on the head in the form of a cap. 
The filter elements are usually con­
structed from specially selected or proc­
essed paper, cellulose fiber, cloth, or felt 
materials.

The primary principle of dust removal 
by mechanical filters, appears to be sim­
ple physical trapping, filtration, or 
straining. Air laden with dust is passed 
through mats of fine fibers criss-crossed 
to form mesh-like entanglements with ex­
ceedingly small tortuous paths in which 
the particulate matter is trapped by en­
tanglement, impingement, and adhesion, 
by simple screening, or more possibly, a 
combination of these processes. Electro­
static influences are undoubtedly present, 
but the extent of their importance has not 
been determined for filters in present-day

Studies oi Filtering Efficiencies
Studies of comparative filtering effi­

ciencies of various filter fabrics have 
shown that both the filtering efficiency 
and the resistance to air flow increase 
with continued passage of particulate 
matter-laden air through the filter. This 
is the result of deposition of particles 
with attending reduction in size and plug­
ging of the paths through the filters. 
Obviously, a respirator which utilizes 
simple filtration provides its poorest pro­
tection and its lowest resistance to in­
halation (greatest breathing comfort! at 
the beginning of use; also that its life 
period is determined by the time required 
for the plugging to increase the resistance 
to breathing to a point where it is labori­
ous and uncomfortable.

The basis which has been almost uni­
versally used in this country in the past 
for indicating the efficiency of a respira­
tor filter for removing particulate matter

is the percentage of the total suspension 
in the air drawn through the filter that H 
is trapped or retained by the filter, or as 
commonly expressed, the percentage effi­
ciency.

An efficiency determined in this man­
ner is influenced by the dust concentra­
tion, size of dust particles, rate at which 
the dust-laden air is drawn into the filter, 
and the interval of the service life of the 
filter that is tested. For these reasons an 
efficiency value is meaningless as a meas- 'I 
ure of portection afforded, unless the 
conditions of the determination represent 
conditions of usage with respect to the 
aforementioned variables and influences. 
Further, the efficiency value determined 
under even representative conditions is 
no measure of adequate protection for a 
particular situation, without considera­
tion of whether or not the amount of 
dust represented by the percentage ineffi­
ciency (10 per cent minus the percentage 
efficiency) exceeds the amount that can 
be breathed without harm. It is further 
evident that a comparison of percentage 
efficiency values is not a dependable basis 
for judging the relative efficacy of pro­
tection of two different filters unless all 
the conditions of test are identical and 
the same method (and preferably the 
same investigator I is used for determin­
ing the dust.

The fundamental basis for judging the 
suitability of a respirator is whether or 
not the amount of dust that is unretained 
or escapes through the filter under con­
ditions of practical use is below the 
amount that would be barmful to breathe. 
This is not related to any general state­
ment of percentage efficiency.

D<

Quarry Blasting Leads 
to Damage Suit

Bl a s t in g  in a cement company 
quarry again forms the basis for 

damage claims in court, jhe defendant 
in this instance being the Lone Star Ce­
ment Corporation.

The court action is directed against 
this company’s quarry near Dallas. The 
plaintiff lives on a 25-acre tract adjoin­
ing the cement company’s property. The 
assertion is made that frequent dynamit­
ing with heavy charges caused the forma­
tion of crevices in the earth about the 
plaintiffs premises, causing his three 
wells to dry up. In recent months, it is 
alleged, blasting operations have been 
carried on in an area from 300 to 500 
yards from the home. Damages in the 
amount of 121,500 are claimed.
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