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Published May 18, 1943

Serial No. 286,002

ALIEN PROPERTY CUSTODIAN

GAS MASK FILTERS AND THE LIKE

Yilém Eckhardt, Bohuslav Fiedler, and Frantiick
VYoves, Chotebor, Bohemia; vested in the Alien

Property Custedian

Applieation filed July 22, 1939

This invention relates to fliters for extracting
from the atmosphere noxigus gases, vapours, liq-
uids or solids contained therein.

According to the present invention there is
provided a unlversal filter insert or filling for
filters which are adapted tp serve as a protection
against noxious gases, vapours, liquids and solid
substances in the atmosphere, characterised by
the fact that the effective surfaces or walls of
the filter insert or filling are formed from a
homogeneous flitering mass comprising a mate-
rlal adapted for mechanical flliration, such as
paper, cellulose fibres, artificlal fibres or the like
end acting at the same time as carrier for sub-
stances capable of effecting absorptive and ad-
sorptive purification ol the noxious components
of the atmosphere,

The term *‘absorptive” refers to the removal of
the noxious gases by chemical methods, for ex-
ample by means of chemicals or reagents capa-
ble of neytralisation, hydrolysis or other decom-
positlon of noxious gases; such chemicals are
for Inst. potash, soda, thiosulphat, hexamethyl-
entetramine, ethylendiamine and many others,
The term “adsorptive” refers to the physleo-
chemical filtration by means of adsorbant mate-
rials, such as active charcoal, sillca gel etc.

In order that the invention may be clearly un-
derstood and readily carried into practice, refer-
ehce will now be made to the accompanying
drawings.

Figure 1 represents a gas mask filter of an
early type.

Figure 2 represents a later development of gas
mask filter.

Figure 3 represents g further improved form of
filter, of which

Figure 4 is an explanatory diagram.

Figure 5 illustrates by way of example a gas
mask filter according to the present invention.

Figure 6 represents a section along the line
r—=x of Fig. 5.

Figure 7 is an explanatery diagram referring
to Fligs. 5 and 6.

Figure 8 llustrates another embodiment of the
invention in vertical section.

Figure 9 Is a section along the line IT—II of
Fig. 8.

Figure 10 is a section along the line I—I of
Fig. 8,

Flgure 11 is a section along the line III-—IIT of
Flg. 8.

Chemical, physico-chemical and mechanical
filtration Is used for removing from the atmos-
phere noxious substances that may be contained
therein in gaseous form or as vapour or a cloud
of sold or liguid materials.

Gas mask fillters manufactured for this pur-
pose usually consisted originally of three sepa-
rate successive layers, as Indicated In Plgure 1,
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viz: a layer a consisting of a porous mass, e, g.
diatomite, impregnated with suitable reagents
for combining with and rendering innocuous
chemically reactive substances such, for example,
as phosgene; a layer b of an adsorbent mass, e. g.
active carbon, whose especial function is to re-
tain less reactive substances, such for instance
as chloropicrin; and a layer ¢ consisting of
fibrous material which has been prepared either
by a dry method in a free, stratified state, or else
by & wet method In the form of solid bodies, the
function of this layer being to retain by mechani-
cal flitration solid and liguid substances that are
distributed in the atmosphere as a mist or cloud,
such for instance as diphenyl arsenious chloride.

A filter of this kind has the great disadvantage
that the porous layer g constitutes a large ballast
owing to its volume and weight, and on the other
hand the strongly compressed layer of this car-
rier becomes caked together if stored for a length
of time owing to the reagents therein and the
moisture and pressure, and thus endangers the
fundamental properties of the fllter, since its
resistant life is shortened and its resislLance to
inhglation Increased,

Later on a substantial Improvement was ef-
fected by means of the construction that is fre-
quently used nowadays, in which the porous car-
rier is reduced in bulk or wholly eliminated and
replaced by active carbon into which the appre-
priate reagents are Introduced directly.

The filter made up In this way (Figure 2) thus
comprises only two layers, viz. an absorptive-
reactive layer d of impregnated active carbon and
another layer ¢ for mechanical filtration, which
at the present time is usually made of special
filter paper having suitable properties, from
whieh filter inserts in the form of bellows are
made by jolning together round sheets of fllter
paper with a hole In the center alternately at the
edge and In the middle to form a closed body.
This kind of filter has the disadvantage that it
is necessary on the one hand to pay careful at-
tention to the size of the graing of active carbon
ahd on the other hand to use a special cellulose
for the arsenlous insert ¢ in order to keep the re-
sistance to respiration of the filter within the
Hmlts of the demands made thereon,

According to yet another proposal that has
been made it is advantageous to use moulded hol-
low filter bodles made of a mixture of active car-
bon and celiulose, that is to say a combination
of the second and third filtration stages of the
first constructlon (see above), whilst the chemi-
cal or reactive layer Is unchaneed, so that a two
layer filter is again obtained, conslsting (Flgure
3} of a porous mass with reagents (layer /), and
a8 hollow filter body g composed of & mixture of
active carbon and cellulose for the adsorpilon
and mechanical Qltration,
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This type of fllter has found no practical ap-
plication however, on account of the fact that the
filtration in the part ¢ occurs in the direction of
the stratification of the tndividual components
(FMgure 4;) actually the mixture of cellulose and
active carbon is unevenly distributed on account
of the difference in specific gravities, the upper.
strate g, containing more cellulose and less ac-

=

tive carbon and the lower strata g2 more active

carbon and less cellulose, so that the flltration
proceeds frregularly in different parts g1, ga.

It 1s an object of the present invention to
remedy all the dlsadvantages of the previously
known fllters set out above and to provide a uni-
versal fllter insert for all kinds of noxious sub-
stances, that Is to say a filter Insert having small
resistance to respiration and long useful life and
contalning no substances that are ineffective for
flltering purposes,

This 1s achteved according to the present in-
vention by forming the effectlve walls or sur-
faces of the fllter insert from a homogeneous
filiratlon mass composed of a mixture of sub-
stances capable of the absorption, adsorption and
mechanical filtration of noxious agents in the
atmosphere,

The fllter is constructed In such a way that the
filiration occurs at right angles to the direction
of stratification in the filtering mass, so that the
alr Is uniformly exposed to all the constituents
of the mass (Figure 3).

Such a flltering mass may be composed for ex-
ample of cellulose mixed with active earbon and
reagents (e. g. potash) ; this term “reagents” also
including molsture, 1. e, a certain water content
in the filter mass, which has a great effect on the
resistive life of the filter to varlous lethal gases.

Thus in accordance with the Invention the
fibrous substance (e. g. cellulose in form of paper,
felt, artificial fibres and the like) acts as a car-
rier not only for active carbon but also for chemi-
cals and/or water, thus achleving all-round ef-
fectiveness agalnst all kinds of noxious sub-
stances.

‘The universal filter masses according to the in-

vention can be produced by a wet process, in .

which the varlous constituents, e. g. filbrous sub-
stance, active carbon and solution of the reagent
used, are welghed out and thoroughly mixed in
a hollander., The thin paste thus formed is
worked further on a sleve, being kept constanily
in agitation, so as to remove the excess solution
of reagent, and the mixture 15 precipitated on the
sleve in the form of a very homogeneous slab or
sheets, The reagent may he naturally added also
in other forms than in & solution.

The proportions of the constituents of the fil-
tering mass depend on the flliering properiies
required, and especlally on the desired ration be-
tween the resistive life relative to acid substances
such as phosgene, and chemically indifferent sub-
stances such as chloropierin,

A non limitative example of the composition
of the filtering mass is:

Per cent
Cellulosie matter (by weight) .______________ 30
Active charcoal ___________________________ 50
Potash .. 5
Moisture e~ 15

The percentage of potash or other reagents
may be reduced and the content of molsture cor-
respondingly increased. The ratio of the cellu-
lose matter to active charcoal depends largely on
the gpecific properties of each of these materials
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and has to be determined separately for each
glven case.

In using different proportions of moisture
and/or reagents we control the ratio between the
resistive life of the filter relative to phosgene and
to chloropierin, which are representatives of the

. main groups of noxlous gases. If the ratio 1:1 1s
. desired, we recommend for instance 17 to 19%

of water in the filtering mass, and for the ratio
1:3 only 109 of water. If a longer resistive life
against phosgene is required than against chloro-
plcrin, the content of water may exceed 20%.
The conient of molsture may be easily varied to
pariicular requirements In a filter which Is ready
for use as well as the content of chemicals.

In order to obtain universal efficlency of the
filter against different noxlous substances, the
ratios 6f the Individual constituents of the mix-
ture wiil preferably be such that the resistive life
of the fliter relative to weakly reactive gases (e. g.
chloropierin) does not fall below the resistive life
of the filter relative to reactive gases (e. g. phos-
gehe),

The granulation of the active charcoal 1s chosen
according to the type of fibrous material used.
For long and thin fibres we use charcoal of very
small graln size and nearly In powder form (0.0%
mm.); of the cellulosic material has short and
thick fibres, it 1s better to use a larger grain size
and only a very small proportion of small grain
size.

The thickness of the filter layer relative to its
area depends on the type of cellulose used, the
type of active carbon, the degree of granuiation
of the latter, and the chemicals employed. It has
to be determined separately for each particular
purpose, and in making this calculation one must
also take into account the resistance to respira-
tion of the filtering plates and the absolute ca-
pacity to retain the polson gas cloud (arsines).

It is then possible to make up from the fllter
mass obtained filter Inserts which are character-
ised by their abllity completely to purify the at-
mosphere although they eonsist merely of plates
or slabs of filtering material without any separate
layers of chemically active flllings with carriers
(sleves and the like).

By drying the slabs thus obtalned so that they
only possess the desired moisture content it is
possible to obtain a mess having properties sult-

. able for making universal filters of homogeneous

nature which c¢an be sultably arranged according
to the size and shape of the fllter, both superfi-
clally and spatially.

Figures 5 and 6 of the drawing {llustrate by way
of example an emhbodiment of the invention In
vertical! sectlon and in horizontal section on line
2—z. The filier insert consists of fllter layers A
composed of a mixture of fibrous material, active
carbon or like absorbent subsiance, and a reagent
or reagents for chemically combining with or de-
composing noxious substances in the atmosphere,
for instance potash and a suitable moisture con-
tent, so that mechanical flltration (e. g. of arsine
and other smoky substances), and chemical (e, g.
for phosgene) and adsorptive acilons (for less
reactive gases and vapours) take place simul-
taneously in these layers. These filtering walls or
layers are assembled to form an insert, as indi-
caied in Figure 5, where the walls or layers-are
in the form of dises with stamped-cut central
openings i, with the exception of the wall 2! which
closes one end of the central passage and 1§ made
without an opening, These discs are joined to-
gether alternately In the middle and at the pe-
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riphery by rings 7, 5! to form a bellow-like struc-
ture, and the rigidity of the structure is ensured
by supporting spacers k or by other known means.
The insert thus formed is placed firmly in the
filter case I, preferably in such a manner that the
filter discs h are not in direct contact with the
walls of the case; in the embodiment illustrated
the Insert is supported relative to the case I by
means of supports m at the top and n at the
bottom. By removing the bottom o the insert
can be withdrawn from the case and replaced.
The arrows Indicate the path taken by the air
during the filtration. The case I has a pipe con-
nection p in which a respiration valve r 15 pro-
vided with a screw-thread for the attachment of
the gas mask,

Fig. 8 to 11 ijlustrate another embodiment of
a filter according to the Inventlon. This filter
consists of a plurality of chambers which are con-
nected alternately with the outer atmosphere and
with the interfor of the gas mask., These cham-
bers are respectively those designated s for viti-
ated air, and those deslgnated ¢, for purified air.
In Fig. 8-11, ¢ is the filter casing, b a screw-
threaded union, ¢ a removable bottom plate with
openings for admission of the air, d are layers
of & filtering mass according to the invention, e
spacers between the filtering plates, d, forming
chambers {, f similar spacers forming chambers
s, and ¢ are supports between the plates d in
chambers s and £.

The filters according to the invention are not
however, limited in their application to the par-
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ticular constructions of a gas mask jnsert illus-
trated and described; on the contrary they may
be used in varied forms for individual or collec-
tive fillters. The flltering mass for use as a filter
insert according to the invention need not always
be made up as a closed filter body, but can be
placed directly in the filter case in any desired
state to act as a filling,

With the ald of filters of the types deseribed the
following advantages in particular are achieved:

(1) Improved performance for the same filter
content (about 20% over the current type).

(2) Reduced resistance to resplration in view
of the greater filter area (about 50% of the ysual
constructions).

(3} Reduced weight of fllter owing to the elim-
ination of the sieves (sbout 20% of the total
welght of the filter),

{4) Substantlal reduction in price (to about
30% of the previous manufacturing costs), since
cheap domestic fibrous substances can be used.

(5) Absolute resistance to corrosion, since the
filtering mass does not come into contact with
filter walls.

(6) Abhsolute resistance to moisture, since com-
paratively thick filtering plates can be used.

(7) Ready Interchangeablility of the whole fil-
tering mass without damaging the fllter case with
connection plece.

VILEM ECKHARDT,
BOHUSILAV FIEDLER.
FRANTISEK VOVES.



