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10 Claims.

1 .

This invention relates to "a;ir-_purif_j;ing ca’n’istors,_
and more particularly to those mounted in res-
pirators where the inner enos of the co.mstem_

are inaccéssible. o

The chemicals with which air-purifying canis-
ters are filled deteriorate frem exposure to air,
even though the respirators are not being used.
The life of the chemicals can be prolonged in-
definitely if they are sealed in the canisters under
vacuum, but unsealing or opemng such canisters
when they are mounted in respirators presents a
problem, because their inner ends are completely
enclosed within the bodies of the 1osp1fat01s and
cannot be reached.

It is among the objects of thls invention to -

provide an air-purifying canister in which the
chemical is sealed, in which both the iniet and
the outlet opening can be unsealed quickly by

means manipulated from the inlet eng of the

canister, and which is compact and inexpensive.
In accordance with this invention the wall of
the canister is formed by a can which has axial-

ly spaced inlet and outlet openings surrounded

by seats. The seats are engaged by removable
covers which close the mlet and outlet. An air-
purifying unit is mounted in the can and con-
tains a chemical whose life ig prolonged by seal-

(CL. 183—44)
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. | 9
illusirated in the acccmpanying drawings,
which Fig. 1 is a rear view oI the respirator show
ing the outer end of the canister; Fig. 2 is a front
view of the respirator with part of the exhalation
valve broken away; Fig. 3 is a side view; Fig. 4
is an enlarged central vertical section through-the
respirator while the canister is sealed; Fig. 5 is a
similar section after the canister covers have been
rermoved; and Fig, 6 is a reduced vertical section
taken on the line VI—VI of Fig. 4 and snowmg
the inhalation valve. |
Referring to the drawings, the body of a small
respirator is in the form of a cup { turned on its
side so that it has an upright thick end wall 2
cncircled by a substantially cylindrical side wall
3. This cup is made from impervious flexible
ma,torml suoh as rubber. Removably mounted in
the cup is a cylindrical air-purifying canister &

10

' containing chemicals for drying and purifying

24)

o
o d

ing the can, preferably under vacuum. Means is
provided for prying the inlet cover off its seat

at the outer end of the canister. When this has
been done, a pin, which extends axially through

- the can and is slidably mounted in the air-purify-

ing unit, is pushed inward far enough to push
the outlet cover off its seat at the inner end of
the canister. Thus, both inlet and outlet are
opened from the outer end of the canister. Be-
fore removal, the covers preferably are held
against their seats by adhesion as well as suc-

tion. An inhalation valve of improved construc-

tion may be mounted in the can between the
~air-purifying unit and outlet cover.
- this canister can be made for use with any suit-

able type of respirator, it is designed primarily

for use in a small respirator which is intended
to be carried by a person who is exposed to an
atmosphere that may accidentally become nox

ious. Such a respirator is called a self—resouer
and as it is used only in emergenoles it may be
months or years before an emergency arises which
calls for its use. For this reason it is hlghly de-
sirable that the chemical in the canister be pre-

served indeﬁmtely so that it will be ready for use
at any time. This makes it important that the_

canister be sealed until it is to ke used.
The pr eferred embodunent of the 1nvont10n is

‘Although
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any air that may be inhaled through it. The.in-
ner end of the canister must be spaced from the
end wall of the cup to provide a chamber for the
purified air as it leaves the canister. For this
purpose the end wall of the cup is provided with
a plurality of circumferentially spaced ibosses 5
that limit the distance thé canister can be in-
serted in the cup. To hold the eanister in the cup

‘and to prevent leakage of air between their ad-

Joining side walls, the side wall 3 of the cup is
encircled by a clamping band 1, the ends of which
are drawn together by a removable secrew 8 in g
well-known manner, Movement of the band out-

~wardly on the cup is prevented by an integral

annular bead 5 whmh enc:1roles the open end of
the cup. |

The space or chamber between the mner end
of the canister and the end wall of the cup is

provided with an air outlet or passage 11, pref-

erably formed in the upper portion of the Ccup’s
side wall. Secured to the cup around this gir
passage and extending upwardly therefrom is a
tubular member {2 which curves back over the
cartridge. Jcined to the upper end of this mem-
ber is a mouth-piece in the form of a, surroundmg
fiexible flange {3, from the end portions of which
project lugs {4 molmod upwardly. 'The lugs are
intended to be gripped between the teeth of the
wearer, with flange 13 inside the mouth. between
the teeth and lips. The lips surround the upper
end of the tubular members so that the wearer can

inhale through 1t to draw air through the can-

ister, where it is purified, and then out of the
cup through passage 1f. The respirator is SUp~

ported by the mouth-pmoe with the upper part

o
i} o

< of the resplrator body engagmg the front of the
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chin. To keep the lower lip and chin ouf of con-~
tact with the metal canister, and also to make the
respirator more comfortable to use, the upper
" part of the cup has an integral flexible rubber
pad I8 that extends rearwardly over the upper
edge of the canister and down between it and
the chin for a short distance,

Between the lower side of tubular member 12

4
filter and the center plate is filled, from escaping.
To prevent any exhaled air from passing back
through the canister, it may be provided with
an inhalation valve that closes during exhalation.
This valve preferably includes a seating plate
51 that is spaced a .short distance from the

- outer face of the inner perforated plate 42 and

and the cup there is a vertical web {7 provided

with a hole 18, to which a nose clamp (ot
shown) can be tied. Such a clamp, of any well-
known form, is used for clamping the nasal
passages shut while the respirator is being used,
- so that the wearer cannot inhale through his
nose at that time. |

With certain chemicals in the camstex exhala-
tion as well as inhalation can take place through
it, but other chemicals must not be subjected
- to the exhaled breath. Therefore, the respirator
preferably is provided with an exhalation valve.
For this purpose end wall 2 of the cup is pro-
vided with a large central recess 21, the inner
end of which is encircled by a groove 22. The
inner end wall of the recess is provided with a
central opening 23. Mounted in the recess 1s
the exhalation valve. This valve has a circular
pback in the form of a shallow cup 2% provided
with circumferentially spaced lugs 26. The cen-
fral portion of this cup is provided with an
opening 27 that is surrounded by a ralsed valve
seat 28. Disposed against the seat is a flexible
diaphragm 29, the beaded outer edge of which
is clamped between cup 29 and a flange forming
part of a perforated cup-like cover 3. The cover
- flange is pressed against the diaphragm by the
lugs 26 which are bent over against the flange.

The portion of the diaphragm between its beaded

10
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outer edge and the valve seat is provided with

a plurality of circumferentially spaced holes 3,
so that when exhalation takes place the exhaled

air pushes the diaphragm off its seat and then:

flows radially past the seat and out through the
diaphragm holes and the periorated cover. It
will be seen that this valve is very thin and
therefore projects only a short distance from
the front of respirator cup .

The canister side wall 32 is formed from a
cylindrical metal can which has an integral oufer
end wall 33 provided with a large central inlet
opening 34. The end wall is provided with an-
nular corrugations to strengthen it and to pro-
vide a seat 35 around the inlet. The can also
includes an. inner end wall 37T that is provided
with a large central outlet opening 38 encircled
by a raised seat 39. Disposed in the can between
its end walls is an air-purifying unit. Although
this unit may be made up in different ways, the

4
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one shown has axially spaced perforated end

plates 41 and 42 and a perforated center plate

43. The outer plate 41 engages the marginal
- portion of the outer end wall of the can and may
be provided with circumferentially spaced de-
tents 44, to help space the inner edge of the

adjacent wall from the plate so that substan-

tially the full area of the plate will be exposed
to air entering inlet opening 34. Engaging the
inner face of the outer end plate is a layer 46

of pervious material that serves as a filter and

also prevents gn air-drying chemical 41, which
fills the space between it and the cenier plate,
from escaping through the perforations in the
- outer plate. A similar layer 48 of filtering ma-
terial engages the inner face of the inner per-
forated plate 42 and prevents an air-purifying
chemical 48, with which the space between the

60
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that has a solid central portion encircled by a

raised seat 52. Between this seat and the outer
edge of the plate there are circumferentially

spaced openings 53. A flexible diaphragm 4

engages the valve seat and covers the openings

in the seating plate, but the central portion oi
the diaphragm is provided with a large opening
56. The beaded outer edge of the diaphragm
ahd the seating plate are clamped against the
adjoining perforated wall of the air-purifying
unit by an annular rib 57 pressed into the inner
end wall of the can. During inhalation, air
passes through the openings 33 in the sealing
plate and forces the diaphragm off the seat so
that the air can flow radially past the seat and
then through the central opening in the dia-
phragm. With this inhalation valve, in which
the outer edge is clamped, there is no tendency
for the outer edge to curl away from the seating
plate. As the inner edge of the diaphragm 1s
formed by a central opening, there likewise is

-no tendency for that edge to curl away from
the seaft.

Another feature of this invention is that the
canister can be hermetically sealed by covers §9
and 6§ applied to the seats 35 and 39, respec-
tively, around the inlet and outlet openings in
its end walls. Accordingly, each cover prefer-
ably has a layer of plastic sealing material 82
on its inner surface adjacent its outler eage.
This material engages the adjoining seat and
tends to stick to it. The covers are applied to

their seats while the canister is under vacuum,
‘so that atmospheric pressure will press the covers

tightly against the seats to seal the canister.
Although the canister is mounted in the cup-like
body of the respirator, it is an easy matter
to pry off the outer cover 60 with any suitable
implement, but to assure the presence of such
an implement at all times, a lever &3 may be
attached to the cover. This lever extends radially
outward from the center of the cover and has
its outer end curved around the outer edge of.
the cover. The lever may be held flat against
the cover by means of adhesive tape 64. When
the tape is removed and the inner end of the
lever is swung outward, the lever will fulcrum on-
the outer corrugation of the front wall 335 of the

‘can and pry the cover off its seat.

The problem then is to remove the inner CGVEI

61, which will remain stuck to its seat by seal-

ing material 82 and which cannot be seen because
it is concealed inside the rubber cun. This proh~-
lem is solved in accordance with thlS invention
by providing the air-purifying unit with an axial -
passage, preferably at its center, in which a pin

66 is slidably mounted. The solid center portion

of inhalation valve seating plate 8t is provided
with a hole in line with this passage so that the.
pin also can extend through it. The outer end
of the pin is provided with a head 61, and a snap
washer 68 may be applied to its inner end to pre~
vent -accidental removal of the pin, which would
leave an unobstructed passage directly through,
the air-purifying unit. The layers of filtering

. material 45 and 48 at opposite ends of the unit

(-3

frictionally engage the pin and form seals around’

it. Another seal may be prowded by a. ﬂezﬂble'



washer 69 mounted on the pin -adjacent the per-
forated -center plate 43. A similar washer T0

may be mounted on the pin between the ‘inner

perforated plate 42 and the valve seating plate

5{ 'This last washer also serves to space the

adjoining plates apart. . |
The pin projects from the cpposite ends of the

air-purifying unit far enough to vermit it to be

pushed inward g distance sufficient to push the

inner cover B84 off its seat. Tor this purpose the
inner end of the pin may substantially engage
the inner -eover while the head of the pin 1is
snaced from the outer perforated plate 41. "To

assure that the pin can ke pushed inward far

enough, even though its head is spaced a suil-
able distance from inlet cover €3, it is desirable

10

to provide the central portion of the cuter per-

forated plate with @« depression 72 that will
space the plate the desired distance from the
head of the pin. ‘When the pin is pushed In-
ward ‘to unseat the outlet cover 61, that cover
will drop down into fhe space hetween the inner
end wall .of the can and end wall 2 of the cup.
To prevent this loose cover from obstructing or

closing the outlet opening 23 in the cup during

exhalation, the inner surface of the cup end

20

25

wall is provided on opposite sides of that open-

ing with a pair of horizontally spaced bosses 13
which will space the cover from the opening. .

It therefore will be seen that both covers can
be removed from this hermetically sealed canis-
ter by simple operations quickly performed atthe
exposed outer end of the canister. That Is, first
the outer cover is removed by means of lever 63,
" and then the exposed head of the pin is pushed
inward to remove the inner cover. It only takes
a2 moment to perform these two operations in
order to place the respirator in condition for
immediate use, with assurance that the chem-

icals in the canister will be fresh and capable.

of performing their intended functions.
According to the provisions of the patent stat-
utes, I have explained the principle of my in-
vention and have illustrated and described what
I now consider to represent its best embodi-
ment. However, I desire to have it understood
that, within the scope of the appended claims,

the invention may be practiced otherwise than

as specifically illustrated and described.

I claim: | B - |

1. A sealed air-purifying canister for use In
the cup-like body of a respirator where the inner
end of the canister will be inaccessible, the can-
ister comprising a can having axially spaced in-
let and outlet openings surrounded by seats, an
air-purifying unit mounted in the can, COVers
engaging said seats to close said openings, means
for prying the inlet cover off its seat at the outer
end of the canister, and a pin extending axially
through the can and slidably mounted in said

unit, the pin projecting from the outer end of

said unit far enough to permit it to be pushed
inward to push the outlet cover off its seat after
the inlet cover has been removed, whereby both of
said openings can be opened from the outer end

of the canister. | |
2. A sealed air-purifying canister for use in

the cup-like body of a respirator where the inner
end of the canister will be inaccessible, the can-
ister comprising a can having axially spaced

inlet and outlet openings surrounded by seats, an

air-purifying unit mounted in the can, cOVers

30

40
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engaging said seats to close said openings, means

for prying the inlet cover off its seat at the outer
end of the canister, and a pin extending axially

75
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6
through the -can and slidably mounted in said
unit, the outer end of the unit being provided
with 5 depression surrounding the pin, the inner
end of the depression beng spaced far enough
from the projecting outer end of the pin to per-
mit the pin to be pushed inward fo push the out-
let cover off its seat after the inlet cover has been
removed, whereby both of said openings can be
opened from the cufer end of the canister.
3. A sealed air-purifying canister for use in the
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister
comprising a can having -axially spaced inlet and
outlet openings surrounded by seats, an air-
purifying unit mounted in the can, covers engag-
ing said seats to close said openings, a lever en-
caging the edge of the inlet cover and adapted to
be swung outward to pry the cover off its seat at
the outer end of the canister, and a pin extending
axially through the-can and slidably mounted in
said unit, the pin projecting from the outer end
of said unit far enough to permit it to be pushed
inward to push the outlet cover off its seat after
the inlet cover has been removed, whereby both
of said openings can ke opened from the outer
end of the canister. | |
- 4, A sealedair-purifying canister for use in the
cup-like body of a respirator where the inner end

of the canister will be inaccessible, the canister

comprising a can having axially spaced inlet and
outlet openings surrounded by seats, an air
purifying unit mounted in the can, covers closing
said openings and adhering to said seats, means
adjoining the inlet cover for prying it off its seat

at the outer end of the canister, and a pin slid-

ably meounted in said unit and projecting Irom
both ends of it far enough to permit it to be
pushed inward to push the outlet cover off its seat

gfter the inlet cover has been removed, whereby

both of said openings can be opened from the
outer end of the canister, |

5. A sealed air-purifying canister for use in the
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister
comprising a.can having axially spaced inlet and

outlet openings surrounded by seats, an air-

purifying unit mounted in the can and having
perforated end plates provided with aligned holes,
covers engaging said seats to close said openings,
means adjoining the inlet cover for prying it off
its seat at the outer end of the canister, and a
pin extending axially through said unit and slid-
ably mounted in said holes, the pin projecting far

‘enough from said perforated plates to permit it

to be pushed inward to push the outlet cover off
its seat after the inlet cover has been removed,
whereby both of said openings can be opened
from the outer end of the canister. |

- 6. A sealed air-purifying canister for use in the
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister

- comprising a can having outer and inner end

walls, the outer end wall being provided with a
central inlet opening and the inner end wall be-
ing provided with a central outlet opening, per-
forated plates in the can adjacent to said end
walls with at least their major portions spaced
therefrom, said plates being provided with a pair
of aligned central holes, a pin slidably mounted
in said holes and projecting therefrom, sir-
purifying material disposed in the can between
the perforated plates, covers closing said end wall
openings and adhering to .the outer surfaces of
the end walls, and means adjoining the inlet
cover for prying it away from the outer end wall,




7_
said pin projecting from said plates far enough

to permit it to be pushed inward to push the out-
let cover away from the inner end wall after the

Inlet cover has been removed, whereby both of

sald openings can be Opened from the eutel end
of the canister.

7. A sealed air-purifying canister for use in bhe
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister
comprising a can having axially spaced inlet and
outlet openings surrounded by seats, an air-
purifying unit mounted in the can, an inhalation

valve mounted in the can between said unit and

outlet opening, covers engaging said seats to close
sald openings, means adjoining the inlet cover
for prying it off its seat at the outer end of the
canister, and a pin extending axially through the
can and slidably mounted in said unit and in-
halation valve, the pin projecting from the outer
end of said unit far enough to permit it to be
pushed inward to push the outlet cover off iis
seat after the inlet cover has been removed where-
hy both of said openings can be cpened fl om the
outer end of the canister,

8. A sealed air-purifying canister fer use in the
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister
comprising a can having axially qpaced inlet and
outlet openings surrounded by seats, an ‘air-
purifying unit mounted in the can and having a

perforated plate at its inner end spaced from said
outlet opening, an inhalation valve seat member
hetween said plate and outlet ovening, a flexible
inhalation wvalve diaphragm between said seat
member and outlet opening, covers engaging said
can seats to close said openings, means adjoining
the inlet cover for prying it off its seat at the

outer end of the canister, and a pin e}:tendme-

axially through the can and slidably meunted in
said unit, the pin projecting from the outer end
of said unit far enough to permit it to be pushed
inward to push the outlet cover off its seat after

the inlet cover has been removed, whereby both

of said openings can be opened from the 0ute1
end of the canister.

9. A sealed air-purifying canister for use in the
cup-like body of a respirator where the inner end
of the canister will be inaccessible, the canister
comprising & can having outer and inner end
walls, the oufer end wall being provided with a
central inlet opening and the inner end wall be-
ing provided with a cenfral outlet opening, an
air-purifying unit mounted in the ecan and hav-
ing a perforated plate at its inner end spaced
from the inner end wall of the can and provided
with a central hole, an inhalation valve seat plate

2,626,678
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between said perforated plate and inner end wall,
said valve plate having a solid central portion
provided with g central hole and surrounded by
a valve seat on its outer surface, the portion of
the valve plate around its seat being provided
with openings, a flexible diaphragm covering the
openings in the valve plate and normally engag-
ing its seat, the major portion of the diaphrasm
being spaced from said inner end wall and the
central portion of the diaphragm having an open-

ing through it, said inner end wall clamping the -

marginal portions of the valve plate and diag-
phragm against said perforated plate, a pin slid-.

- ably mounted in said unit and central holes and

projecting from the outer end of the unit, covers
closing said end wall openings and adhermg to

the outer surfaces of the end walls, and means

adjoining the inlet cover for prying it away from
the outer end wall, said pin projecting from the
valve plate and the outer end of said unit far
enough to permit it to be pushed inward to push.

the outlet cover away from the inner end wall

after the inlet cover has been removed, whereby
both of said openings can be opened from the

| cuter end of the canister.

10. A sealed air purifying canister comprising
a can having inner and outer end walls, the outer
wall being provided with an air inlet and the in-
ner wall being provided with an air outlet, air
purifying material in the can, perforated walls
inside the can retaining said material in place,
covers closing said inlet and outlet and adhering
t0 the adjoining end walls, means. outside of the
can associated with the 1n1et cover for removing

2 if, and a pin inside the can extendmg axially

through it and slidably mounted in said perfo-

rated walls and projecting outward from both of

them, said pin being adapted to be pushed length-
wise affer the inlet cover has been removed,
whereby to push the outlet cover away from the
adjemmg end wall to open said outlet.

WIILIAM P YAN""‘
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