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CHEMICAL PROTECTIVE BALACLAVA

STATEMENT OF. GOVERNMENT INTEREST

The invention described herein may be manufactured
and used by or for the Government for governmental
purposes without the payment of any royalty thereon.

BACKGROUND OF THE INVENTION
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suitable activated charcoal cloth is produced by Von
Blucher in West Germany. Other carbon cloth materi-
als have potential for use with this new invention, e.g.
Remply Ltd. from the U.K. The cloth hood has been
patterned in such a manner to form a sculptured cover
for the head and neck with a flared apron to cover the
shoulders. It is designed to be worn under any standard
ground crew chemical mask/respirator, e.g. M17Al,
XM-40, MCU-2/P. The activated charcoal cloth has

The present invention relates generally to the field of 10 been impregnated with a 1 inch flexible strip of rubber

protective clothing, and more specifically to a protec-
tive hood (balaclava) for ground and aircrews.

Aircrew (AC) and ground personnel require individ-
ual protective ensembles during all phases of a mission
because of the impracticality of preventing chemical
agents in a liquid, aerosol, vapor, or particulate form
from gaining access into the crew compartments of
military aircraft. The potential sources of these chemi-
cal agents that pose this threat range from potential
accidents to intentional chemical attacks by hostile
forces.

The task of providing ground and aircrews with a
suitable protective hood is alleviated, to some extent, by
the systems disclosed in the following U.S. Patents, the
disclosures of which are specifically incorporated by
reference: :

U.S. Pat. No. 2,728,916 issued to Clarke;

U.S. Pat. No. 2,800,901 issued to Monro;

U.S. Pat. No. 2,869,133 issued to Garbellano; and

U.S. Pat. No. 4,266,301 issued to Canda.

The above-cited references all disclose various sys-
tems of protective clothing. The Canda reference dis-
closes a chemical biological agent protective hood com-
prising a helmet covering member, a hose enclosure
member, a shoulder covering member and a rigid trans-
parent lens. The hood is made of an impermeable mate-
rial which fits down over the flight helmet and has a
polycarbonate lens covering the face portion of the
hood.

While all of the above cited references are instruc-
tive, most of these prior art references describe systems
used to fully protect the person from a liquid/vapor
agent threat when used with a filter/blower or other
filter cannister. During the donning/doffing sequence,
it has been established that most prior art systems will
not provide the required protection to exposed skin,
eyes or respiratory tract. This is also true if the filter/-
blower system in Canda’s system were to fail.

In view of the foregoing discussion, it is apparent that
there currently remains the need for a protective bala-
clava which is capable of being worn under a flight
helmet, and which provides back up protection for the
various, failure modes in current mask/respirator de-
signs. The present invention is intended to satisfy that
need.

SUMMARY OF THE INVENTION

The present invention is a simple, permeable, dispos-
able, protective hood (balaclava) for ground and air-
crew use that is to be worn in conjunction with either
ground or aircrew chemical defense respirators. This
“head sock™ protects the exposed skin and eye/respira-
tory areas from agent vapor during donning and doffing
of the chemical defense respirator(s).

One embodiment of the invention is a protective
hood fabricated from activated charcoal cloth such that
it sufficiently conforms to the head of the wearer to be
worn under a flight helmet or chemical respirators. One
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(viton, silicone or other) directly under the mask seal to
reduce potential in-board leakage of toxic agents. Any
leak that might occur between the face and the rubber
impregnated strip would pass through the activated
charcoal cloth and be filtered.

It is an object of the present invention to provide a
chemically protective hood capable of being worn with
either ground or aircrew chemical defense respirators
and under flight helmets.

It is another object of the present invention to pro-
vide a protective hood that acts as absorptive layers
against chemical agents.

It is another object of the present invention to pro-
vide chemically protective hood made from relatively
inexpensive material, such that is disposible, rather than
requiring decontamination.

These objects together with other objects, features
and advantages of the invention will become more
readily apparent from the following detailed descrip-
tion when taken in conjunction with the accompanying
drawings wherein like elements are given like reference
numerals throughout.

DESCRIPTION OF THE DRAWINGS

FIG. 1is an illustration of the protective balaclava of
the present invention;

FIG. 2 is an illustration of the ground crew version of
the invention worn beneath a chemical respirator; and

FIG. 3 is an illustration of the aircrew version of the
present invention worn beneath a flight helmet assem-
bly.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention is a protective hood (bala-
clava) for ground and aircrews. The reader’s attention is

. now directed towards FIG. 1, which is an illustration of

55

60

65

one embodiment of the present invention. As shown in
FIG. 1, the hood is patterned in such a way as to fit over
the head and neck with a flared portion or apron to
cover the shoulders. It is designed to be worn under a
standard chemical mask respirator.

The hood of FIG. 1 is fabricated using activated
charcoal cloth produced by Von Blucher in West Ger-
many. Other carbon cloth materials have potential for
use with this invention, including that of Remploy Ltd.
from the U.K. The advantage of using activated char-
coal cloth in a back up system for chemical respirators
is that the hood provides absorptive layers for addi-
tional protection against agent vapors.

Most operational hoods are quite effective in prevent-
ing liquid contamination from gaining access to the
wearer’s skin, but do not provide an effective vapor
barrier. Indeed, vapor can easily creep under the cur-
rent hoods during field conditions and will likely cause
blistering in a matter of a few days. During shelter
processing, vapor levels in the Liquid Hazard Area are
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high enough that problems can be expected in only a
few pass-through with current equipment. A simple,
inexpensive, disposable, absorptive Balaclava worn
close to the skin is a preferrable alternative to exposure
to bare skin.

The embodiment of the invention depicted in FIG. 1
can serve ground and air crews as an under-the-helmet
disposable charcoal fabric hood that overlaps the top of
conventional protective garments such as the under
coverall. In one embodiment of the invention the facial
opening can be drawn over the periphery of the face-
piece of a chemical biological oxygen (CBO) mask. In
this fashion, the “head sock” would protect the exposed
skin and eye/respirator(s). The devices designed by
others, and especially Canda, constitutes systems used
to fully protect the person from a liquid/vapor agent
threat when used with a filter/blower or other filter
canister. During the donning/doffing sequence, it has
been established that similar prior art systems will not
provide the required protection to exposed skin, eyes or
respiratory tract. This is also true if the filter/blower
system in Canda’s system were to fail. Therefore, it is
recommended that the proposed balaclava be worn
under the system designed by Canda for complete pro-
tection. The Canda system acts only as a shield and not
as an absorptive filter against agents in vapor form.
Therefore, the proposed balaclava has a fully separate
function along with unique design over the other stan-
dard or developmental chemical defense respirators,
i.e., it is designed to provide back up protection for the
various failure modes in current mask/respirator de-
signs.

Another advantage of the present invention is that
impregnation of the permeable cloth directly under the
respirator provides a unique leak free face seal 100 in
both the ground and aircrew versions of the balaclava.
This, coupled with small air passages through the thin
rubber impregnated layer, provides for demisting of the
lenses when wearing an aircrew mask with oxygen
regulator on a safety setting.

FIG. 2 is an illustration of the balaclava worn beneath
a chemical respirator. As mentioned above, the ground
crew version of the invention is designed to be worn
under any standard ground crew chemical mask/re-
spirator, e.g. M17Al, XM-40, MCU-2/P. The activated
charcoal cloth has been impregnated with a 1 inch flexi-
ble strip of rubber (viton, silicone or other) directly
under the mask seal to reduce potential in-board leakage
of toxic agents. Any leak that might occur between the
face and the rubber impregnated strip would pass
through the activated charcoal cloth and be filtered.

FIG. 3 is an illustration of the balaclava worn beneath
a flight helmet assembly by any aircrew member. The
aircrew Balaclava is similar in design that of the ground
crew version except that: the cloth immediately over-
/around the eyes is removed and special eye lens are
sealed in the openings; the rubber strip impregnated into
the cloth would be configured to fit directly beneath an
oronasal pressure demand mask; small tubes would be
passed through the oronasal rubber strip to the lens
cavity to prevent/reduce fogging of the lens and in-
creased protection when safety pressure is selected and,;
the crewmember would breath in-line filtered oxygen
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from the regulator through the mask cavity and
through the charcoal cloth to increase the protection
factor by filtration.

It is expected that the charcoal cloth combined with
the mask will provide adequate protection for the air-
crew. As in current systems a filter/blower or other
clean air system will be required during transit to the
aircraft in a chemically hostile environment. It is recom-
mended that the areas of the Balaclava exposed to the
chemical environment be treated/covered with a per-
meable material to prevent penetration of the agent.

The close application of the lenses in front of the eyes
of the aircrew member provides for a wide field of view
and prescription lenses can be used in the balaclava on
an insert/remove basis to reduce cost in the final config-
uration. This closely applied system also allows newer
helmet mounted visors and displays to be integrated on
the helmet “platform”.

Although the idea of a Balaclava has been used previ-
ously for protection in extreme thermal environments,
the concept of impregnating it with rubber strips and
sealed goggles to ensure leak tight operation’ of various
chemical protective masks has heretofore not been com-
pleted. The Balaclava is made from relatively inexpen-
sive material and is disposable rather than requiring
decontamination/handling. The invention is also com-
patible with all aircrew and ground crew masks, will
require no aircraft modifications, and will provide neck
protection from vapors during shelter processing proce-
dures.

The application of this protective hood provides a
margin of protection heretofore not attained. It can also
be integrated with all newer helmet mounted devices
being proposed for future aircraft and protective/infor-
mation systems. The invention was developed to cor-
rect the deficiencies and failure modes of more costly
and complex systems which are currently used. The
system stands along as a unique design and provides a
method for the donning/doffing of standard respirators
while reducing risks of agent contamination. The air-
crew design also provides an economical option for
vapor protection in a chemical warfare environment.

While the invention has been described in its pres-
ently preferred embodiment it is understood that the
words which have been used are words of description
rather than words of limitation and that changes within
the purview of the appended claims may be made with-
out departing from the scope and spirit of the invention
in its broader aspects.

What is claimed is:

1. A protective balaclava which may be worn under
a flight helmet and under a chemical respirator to pro-
vide additional - protection against toxic chemical
agents, said balaclava fitting over a wearer’s head and
neck and having a flared apron to cover said wearer’s
shoulders, said balaclava having a facial opening with
an edge which serves as a mask seal when used with
chemical respirators, and wherein said balaclava is fab-
ricated entirely from activated charcoal cloth to pro-
vide absorptive layers for additional protection against

chemical vapors.
* * * - *®



