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This invention relates to an industrial respirator for 
?ltering dust and obnoxious fumes and, more particularly, 
to a respirator face piece having replaceable ?lters and 
which is ‘adapted to surround the nose, cheeks and chin 
of the wearer. This is a continuation~in~part of my co 
pending application Serial No. 430,488 ?led May 18, 1954, 
.now Patent No. 2,858,828. 7 
An outstanding disadvantage of common types of in 

dustrial respirator face pieces is that they include inhala 
tion valves which offer appreciable resistance to breath 
ing, therefore tire the wearer. 
Another disadvantage is that the exhalation valve 

sometimes becomes leaky because of the failure ofthe 
valve diaphragm to become securely seated on the valve 
seat, particularly when there are imperfections either in 
the diaphragm or seat or when dust particles are intro 
duced between the diaphragm and seat. . 
An object of my invention is to provide a novel res— 

pirator face piece which is devoid of the above named 
disadvantages and which includes inhalation valves which 
provide minimum breathing resistance and will assure a 
positive seal of the valve even in the event there are im 
perfections in the valve diaphragm or seat or if dust parti 
cles are introduced therebetween. 
A more speci?c object of my invention is to provide a 

novel inhalation valve mounting for the valve diaphragm 
for easy ?exing to the open position on inhalation, and 
which will assure an air-tight seal with the 'valve'se'at 
upon exhalation. , 

Another speci?c object of my invention is to provide 
a novel exhalation valve including a plurality of annular 
seats arranged in separate planes and cooperating with an 
exhalation valve diaphragm in a manner so as .to insure 
minimum resistance to exhalation as well as quick and 
positive seating in an air-tight manner'upon inhalation of < 
the wearer even in cases where there are imperfections 
in the seat or diaphragm, or if dust particles ‘are introduced 
between the valve elements. , a " ' ' 

Another object of my invention is to provide a unitary 
industrial respirator face piece including a pleated nose 
piece constructed in a manner so as to provide a com 
fortable, cushioned ?t, particularly around‘ the nose of 
the wearer. . 

Other objects and advantages of my invention will 
become more apparent from a study of {the following 
description taken with the accompanying drawings 
wherein: - , 

FIG. 1 is a front elevational view. ‘of an industrial 
respirator embodying the principles of my invention. _ 
FIG. 2 is a vertical cross-sectional view taken along 

line II—-Il of FIG. 1. w ‘ 

FIG. 3 is a rear view, with parts of the ?lter cups shown 
broken away, of the respirator face piece shown ‘in FIGS. 
1 and 2 and as viewed from the right-hand'side of FIG. 2. 
FIG. _4 is an enlarged, elevational view of the exhala 

tion valve seat shown in FIG. 2. “ ‘ ‘ ‘ ‘ ”' ' ‘ 

FIG. 5 is a cross—sectional view taken along line V—V 
of FIG. 4. 

FIG. 6 is an enlarged elevational view of the exhala 
tion valve shown in FIG. 2. 
FIG. 7 is an enlarged view of the inhalation valve 

showing the mode of suspension, and 
FIG. 8 is a vertical cross-sectional view taken along 

line VIlI—-VIII of FIG. 7. 
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Referring more particularly to FIGS. 1 and 2 of the 

drawings, numeral 1 denotes a face piece of rubber or 
other suitable ?exible material and which is of generally 
pear shaped contour, having an inwardly turned marginal 
lip or edge portion 1b along the mouth portion of the face 
piece 1. Portion 1b is of reduced thickness and is adapted 
to provide a cushioned contact about the nose, cheeks 
and chin of the wearer and to provide an air-tight or dust 
tight seal. The marginal edge portion lb is disposed in 
substantially a single ?at plane and has an integral lower 
extension 10 which bridges the lower portion of the mar 
ginal edge portion 11b to form a chin rest, as shown more 
clearly in FIG. 3. 
An important feature of the present invention resides 

in the construction and particularly the mounting of the 
inhalation valves 6 and 7. Such valves ‘are suspended 
from rubber retaining studs 4 and 5, shaped somewhat 
like rivets, and integrally molded in the face piece 1. As 
will be noted in FIG. 8, the shanks of retaining studs 4 
are disposed at right angles to the portion of the face 
piece 1 on which they are integrally molded. Thin rubber 
diaphragms or valves 6 and 7 are provided with a pair 
of holes along the top edges thereof corresponding to the 
positions of the studs 4 and 5, and of diameter substan 
tially the same as that of the shanks of studs 4 and 5, 
whereby upon stretching of the top portion of dia 
phragms 6 and 7 they may ‘be pushed in to clear the 
heads of the studs whereby the diaphragms may be at 
tached to the shank portions of the studs 4 and 5 and 
held in place by the heads. 

Face piece 1 is provided with a pair of integrally 
molded inhalation valve beads or seats, such as 111 and as 
shown more clearly in FIG. 8, vwhich seats are in vertical 
planes which are disposed at a slight ‘angle with the plane 
of the adjoining upper portion which carries studs .4 and 
5. As valve 6 unseats from bead 1d, air may be inhaled 
through circular hole 1e formed on the left front side of 
the face piece communicating with a ?ltered air space 
inside cup 2a. A similar inhalation valve port is pro 
vided in the right front portion of the face piece :in com 
munication with ?lter cup 3. Either ?lter pad discs or 
chemical cartridges may be used, interchangeably in cups 
2a and 3a to ?lter dust or obnoxious fumes. By providing 
a pair of retaining studs supporting spaced portions of the 
top part of each inhalation valve diaphragm there will be 
no tendency for the diaphragm to rotate. Of course a 
single instead of a double stud may ‘accomplish the same 
purpose by making an enlarged shank of square cross 
section (not shown) if desired. It will be noted that 
there is no need for other means for supporting the dia 

.. phragms 6 and 7 than the retaining studs and molded 
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seats, such as 1d. 
An important feature of suspending diaphragms 6 and 

7 from the top only without further support along the 
marginal portions is that gravity will assist in keeping 
the disphragms in their normal downward and seated 
positions as shown in FIG. 8. Furthermore, since air is 
exhaled from the nose in a downward direction such air 
will be in the proper direction to apply the necessary 
pressure to assure seating of the diaphragms d and 7 
against their seats. Furthermore, since there are no 
metallic seat elements, there will be no objectionable noise 
producing vibrations as a consequence of opening and 
closing of the valves. 

Another provision to facilitate breathing of the wearer 
and yet assure a perfect seal resides in the particular con 
struction of the exhalation valve, the parts of which are 
shown more clearly in FIGS. 2, 4, 5 and 6. The exhala 
tion valve or outlet valve seat 8 is preferably made of 
hard plastic material such as nylon, and is provided with 
a rim of channel shaped cross~section which provides a. 
well 8a forming a seat for the marginal portion of the 
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face piece surrounding the exhalation port, as shown 
more clearly in FIG. 2. Valve seat 8 is inserted by forc~ 
ing it in so as to stretch the face piece portion which sur 
rounds the exhalation valve opening. The outlet valve 
seat is preferably provided with a plurality of integral 
sealing ribs or break edges 8b, 8c, and 8d which are 
disposed along an arc of a circle, for example, one having 
a radius of about 1% inches. ' A dished outlet diaphragm 
9 is provided having a thickness of about .02 to .03 inch, 
which is adapted to become seated against each of the 
rim portions 8!), 8c and 8d. Diaphragm 9 may be a 
?at disc but is preferably molded in an arcuate shape so 
as to have an arcuate cross~section, as shown, but pref 
erably of greater radius of curvature, such ‘as, for ex 
ample, 3% inch radius so that the diaphragm rim portion 
will be deformed from its normal position to assure con 
stant seating engagement with the break edges 8b, 8c and 
8d. Valve 9 has integral stem portions 9a and 9b which 
extend through the central hole 8]‘ of the valve seat 8 until 
the enlarged stop portion 9c becomes seated on collar 
portion 8g so as to ?rmly hold diaphragm 9 in the seated 
position. Only three thin spokes 8e are provided in the 
valve seat to assure a large area for passage of exhaled 
air. 

It will be noted that should valve 6 have an imperfec 
tion, such as a projection which engages one of the seat 
ing edges 8b, 80 or 8d and thus provide a leakage path 
or air, the other two edges will nevertheless prevent air 
?ow since, in effect, there are three concentric valve seals. 
The grooves between the rim portions permit escape of 
excessive moisture from the sealing surfaces. 

If desired, a marginal head (not shown) may be in 
tegrally formed on the top peripheral portion of valve 
diaphragm 9. The exhalation valve construction is such 
as to greatly facilitate breaking of the seal upon exhala 
tion of wearer, as well as to allow quick and positive seal 
ing engagement with the respective concentric seats upon 
inhalation of the wearer, thereby greatly reducing breath 
ing resistance. 
As shown more clearly in FIGS. 1 and 2, a nose pleated 

portion 1a is provided in the upper or nose surrounding 
of the face piece 1. The pleated portion 1a is of re 
duced thickness, such as of the order of .03 inch thick and 
is preferably in the form of a pair of steps in which the 
riser portions are about 1%4 inch high and the tread por 
tions, 9/32 inch wide. The tread portions are substantially 
horizontal and the riser portions are disposed at about 
10° with respect to a vertical transverse plane. As the 
pleats are ?exed in response to pressure of the marginal 
portion 1b against the nose, the upper part of marginal 
portion 1b will pivot forwardly about a horizontal axis 
de?ned by the extremities of the pleated portion 1a so as 
to provide a very ?exible and very comfortable ?t around 
the nose of the wearer. 
An outlet valve guard 10 is provided which is substan 

tially cup shaped and having a radially inwardly turned 
marginal edge portion 1011 which is adapted to be seated 
in an ‘annular groove formed along the perimeter of the 
exhalation port shown in the lower left end portion of 
FIG. 2. Thus guard 10 may be seated by forcing it 
into seating engagement with the groove in the face piece. 
Thus it will be seen that I have provided a highly e?i~ 

cient industrial respirator having relatively simple and 
inexpensive parts which may be easily and quickly assem 
bled and detached, and which parts are of such construc 
tion as to greatly reduce breathing resistance and thus» 
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avoid fatigue of the wearer; furthermore, I have provided 
a novel inhalation valve suspension which assures easy 
?exing of the valve diaphragm to the open position and 
which is so arranged that the valve will close forcibly 
with the aid of exhaled air directed in the proper direc 
tion; furthermore I have provided an ef?cient exhalation 
valve construction which will assure positive sealing en 
gagement with at least one or more of a plurality of con 
centric sea‘ling rings irrespective of imperfections in the 
valve diaphragm or seats. 

While I have illustrated and described a single speci?c 
embodiment of my invention, it will be understood. that 
this is by way of illustration only, and that various 
changes and modi?cations may be made within the con- ‘ 
templation of my invention and within the scope of the 
following claims. 

I claim: 
1'. In an industrial respirator comprising a face piece 

a pair of ?lter boxes secured to the exterior of the en 
larged sides thereof, a pair of inhalation valves mounted 
on the interior surface of said face piece in communica 
tion with said ?lter boxes, each of said inhalation valves 
comprising a thin, ?exible valve diaphragm and a pair, 
of suspending stud elements located in close, side by side 
relationship above the diaphragm and integrally secured 
to the inner surface of the face piece, there being no other 
valve fastening elements, whereby substantial ?exing of 
said diaphragm and minimum breathing resistance are 
provided; 

2. A respirator as recited in claim 1 wherein said face 
piece has inhalation valve ports which have beads inte 
grally molded on said face piece along the marginal por 
tions thereof which form seats for the inhalation valve 
diaphragms. 

3. A respirator as recited in claim 1 wherein said in 
halation valve stud elements are in the form of rubber 
rivets having shank portions, a pair of holes substan 
tially the same diameter ‘as said shank portions formed 
in the top of each inhalation valve diaphragm through 
which the shanks of said stud elements extend. 

4. A respirator as recited in claim 1 together with an 
exhalation valve in said face piece comprising a detach 
able, wheel-like valve seat having a rim portion of sub 
stantially U-shaped cross-section attached to the peripheral 
portion of any exhalation valve opening in the lower front 
portion of the face piece. 

5. A respirator as recited in claim 4 together with a 
groove integrally formed in said face piece and extending 
about the exhalation valve together with a valve guard of 
substantially cylindrical cup shape having an inner mar- ' 
ginal edge portion which is adapted to project into said 
groove to form a slip-?t therewith. 
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