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6 Claims. (CI. 128-146) 
This invention relates to improvements in respi 

rators and has particular reference to novel 
means and method of making the same. 
One of the principal objects of the invention is 

to provide a collapsible respirator and method of 
making the same whereby the various parts of 
the respirator may be folded into compact rela 
tion with each other for ease of conveying and 
may be quickly and easily extended for use. 
Another object is to provide a respirator of the 

above character having filter means arranged to 
provide a relatively large area of filtration in a 
relatively confined space when the parts are in 
extended relation with each other, and which 
will permit the filter member to be collapsed and 
folded in compact relation with the facepiece 
when not in use. . . . . . . . " ", , , 

Another object is to provide novel means and 
method of forming 
the respirator. 
Another object is to provide a respirator of the 

above character with the face engaging portion 
shaped to fit about the nose, and mouth of the 

the face engaging portion of 

wearer in such a manner as to render the respira 
25 tor adaptable for use with goggles or other eye 

protection means. 
Another object is to provide novel means and 

method of retaining the filter member of the res 
pirator in extended position. I, , ; 
Another object is to provide a collapsible res 

pirator of the above character whereby all the 
intermediate parts of the respirator will lie within 
the limits of the contour of the face engaging 
portion. l, . . . . . . . 
Another object is to provide a respirator of the 

above character which, when the filter unit is 
collapsed, the parts thereof will interfit with each 
other in folded compact relation. . . . . . . . 
Another object is to provide a respirator of the 

above character with a relatively rigid frame por 
tion shaped to fit about the nose and mouth and 
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member in extended position; 
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with a relatively resilient face engaging portion 
and a collapsible filter unit supported by said 
frame member. ..' . . . . 

Another object is to provide a respirator of the 
above character with an exhalation valve solo 
cated as to permit the filter unit to be folded with 
the parts thereof in compact relation with each 
other. .. 

Another object is to provide readily detachable 
mechanically interconnecting means for retain 
ing the filter unit in extended position. - - 
Another object is to provide a respirator of 

the above character with a filter member and 
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face engaging portion 
with each other. 
Another object is to provide a unitary frame 

member to which all the separable parts of the 
respirator are attached. . . . . . . - 
Another object is to provide a novel method of 

forming a resilient face engaging portion. 
Other objects and advantages of the invention 

will become apparent from the following descrip 
tion taken in connection with the accompanying 

formed in integral relation. 

drawings and it will be apparent that many 
changes may be made in the details of construc 
tion, arrangement of parts and methods shown 
and described without departing from the spirit 
of the invention as expressed in the accompany 
ing claims. I, therefore, do not wish to be limited 
to the exact details of construction, arrangement 
of parts and methods shown and described as the 
preferred forms only have been given by way of - 
illustration. 

Referring to the drawings: . 
Fig. 1 is a perspective view of the device embody 

ing the invention; - 
Fig. 2 is a sectional view taken as on line 2-2 

of Fig. 1 and looking in the direction indicated 
by the arrows; . 

Fig. 3 is a view showing the parts of the respi 
rator folded in compact relation with each other; 

Fig. 4 is a rear perspective view of a modified 
form of the invention; 

Fig. 5 is a fragmentary sectional view illustrat 
ing a modified form of attachment of the filter 
member and face engaging. portion to the face 
frame of the respirator; ... . . . . . 

Fig. 6 is a fragmentary face view of a modified 
form of mechanical means for retaining the filter 

Fig. 7 is a sectional view taken as online 7-7 of 
Fig. 6; - - - - - - 

Fig. 8 is a view generally similar to Fig. 7 of 
a further modification; and . . . . : " : 

Fig. 9 is a view generally similar to Fig. 5 of 
a further modification of the invention. 
The provision of a respirator for fitting about 

the nose and mouth of the wearer is not new in . 
the art. It has been usual, in the past, to so 
fabricate said respirators as to necessitate their 
being retained in the shape to which they are 
initially fabricated with the result that they re 
quired containers of considerable size for con 
veyance and were also difficult to store away or 
to convey on one's person when not in use. 
Should the respirators of the prior art become 
crushed they were, in most instances, no longer 
practical for use. The present invention, there 
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fore, is directed particularly to the provision of a 
respirator whose parts may be folded in com 
pact relation with each other to guard against 
injury, which will require a minimum of space in 
Storing and which may be readily carried on one's 
person with little difficulty. 

It is a further object to provide a respirator 
of this character which, when the parts are ex 
tended and when in position of use, will afford 
a relatively large field of vision, will permit the 
use of goggles or other eye protection means and 
Will provide adequate filtration with little resist 
ance to respiration. 

Referring more particularly to the drawings 
wherein like characters of reference designate 
like parts throughout the several views the device 
Comprises a relatively rigid frame like portion C 
shaped to fit about the nose and mouth of the 
Wearer and to the general facial characteristics 
of the Wearer in said vicinities. The main 
frame-like portion 0 may be formed of any suit 
able rigid or nearly rigid material such as Bake 
lite, artificial resins, wood, relatively hard rubber 
or other Suitable means which will tend to re 
tain the shape to which it is fabricated. 
The frame-like portion ?o has secured thereto 

a filter member . The filter member may 
be formed of felt or any other desirable foram 
inous filtering material. The filter member , 
as shown in Fig. 2, is secured to the frame-like 
portion to by a layer of suitable cement or other 
adhesive 2. The cement or adhesive may be of 
the latex type, DuPont cement, which is a trans 
parent cement made out of acetate material, or 
any other suitable cement for attaching the filter 
member to the frame 0. In the construction, 
illustrated in Fig. 2, the filter member comprises 
a portion 3 formed with walls which converge 
from adjacent the edge thereof attached to the 
frame 0 to a fold 4 which turns outwardly at 
f5 with diverging Walls to a fold 6. The filter 
member then turns inwardly with converging 
Walls 7 to a fold. 8 which turns outwardly to 
diverging Walls 9 to a fold 20 and thence turns 
inWardly with Converging walls 2 which blend 
into a front, Wall 22 having an opening therein. 
The arrangement of the folds is such as to pro 
vide a bellows type filter member with the re 
Spective folds 6 and 20 being of a contour simu 
lating the contour of the filter member adjacent 
its point of attachment with the frame to and 
being of smaller diameter So that the folds 6 
will lie within the limits of the fold adjacent, the 
point of attachment 2 and the fold 2 will lie 
within the limits of the fold 6, as illustrated in 
Fig. 3, when the filter member is collapsed and 
the respective folds assume an intimate compact 
relation with each other and with the main por 
tion 0. The material of the filter member from 
adjacent its point of attachment 2 with the 
frame ?o is looped about the frame fo, as illus 
trated at 23, and has its free edge secured to the 
Outer Surface of the frame 0 by a layer of ce 
ment or adhesive 24 simulating the layer f2. 
The loop 23 is such as to provide a space 25 
between the frame O and the said loop whereby 
the material of the loop is free to be distorted 
independently of the frame during use. The 
outer surface or face engaging surface of the 
loop portion 23 is provided with a coating 26 of 
suitable material having non-porous resilient 
characteristics such as latex, rubber latex, plas 
ticized vinyl resin, Vulcaloc, milled deodorized 
Neoprene emulsion, (latex), prepolymerized 
methyl methacrylate whose polymerization is 
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controlled to obtain the resiliency and non 
porous coating desired; ethyl cellulose plasticized 
with castor oil or other suitable known plas 
ticizer; vinylidene chloride, known commercially 
as Saran; plasticized polyvinyl acetal; known 
Synthetic rubbers or other means having similar 
characteristics for rendering said face engaging 
portion non-porous and resistant to Water, per 
Spiration, etc. The coating may be applied there 
to by painting, dipping, Spraying, vulcanizing, or 
the coating material may be rendered liquid by 
Suitable solvents and the said face engaging por 
tion may thereafter be impregnated with said 
material. 

If desired, the face engaging or loop portion 23 
may be formed separately of the main filter 
member f, in which instance, it would be joined 
to the frame to adjacent the joined edge 2 of 
the filter member. In this particular instance, 
the loop portion 23 may be formed of rubber or 
of any of the materials mentioned above or may 
be formed of anyone of said materials by milling 
said materials either with or without fibers or 
other suitable fillers, such as wood flour, zinc 
white, lithopone, cotton fibers, felt fibers, wool, 
asbestos and so forth which may thereafter be 
fabricated to the shape of the face engaging poi'- 
tion and be secured to the frame portion it in a 
manner similar to that illustrated in Fig. 2. 
In the opening in the front wall 22 there is 

provided a valve member 27. The valve member 
27 comprises a cup-like member 28 having a. 
peripheral flange 29 and Spaced openingS 30 
therein. The cup-like member fits internally of 
the opening in the front wall 22 and is secured 
therein by suitable pins, rivets or the like 31 
which extend through the flange 29 and through 
a suitable internal washer 32 to clamp the ma 
terial of the wall 22 between said washer and 
flange. The cup-like member is provided with 
spaced pins 33 to which is attached a flap valve 
or the like 34. During exhalation the flap valve 
34 is adapted to permit air to pass outwardly 
of the openingS 30 and during inhalation the 
said flap valve is adapted to be drawn into inti 
mate relation with the adjacent wall of the cup 
member so as to overlie and seal the openings 30 
against the entrance of air. The flange member 
29, as illustrated in Figs. 1 and 2, has attached 
thereto, on the opposed sides of the cup-like 
member, suitable clips or the like 35 in which 
the croSS bar portion 36 of a brace member 37. 
may be snapped and interlocked therewith to 
retain the filter member in extended position, 
as illustrated in said figures. The brace member 
37 has deflected end portions 38 pivotally at 
tached in suitable recesses in the opposed sides 
of the main frame portion 0. When the filter 
member is collapsed, as illustrated in Fig. 3, the 
brace bar 37 folds downwardly in compact rela 
tion. With the parts. The opposed sides of the 
main frame member 10 are provided with loops 
39 through which the enlarged ends 40 of a 
headband of resilient material or the like 4 are 
threaded and thereby attached to the main frame 
portion 0. . . . . ." 

It is to be understood that the clips 35 have 
Suitable latch pockets or the like 42 therein into 
which the cross bar portion of the brace 37 may 
be Snapped and thereby held. 

In instances when the face engaging portion 
23 is formed separately of the filter member 
and is attached to the main frame 0, adjacent 
the edge 2 of the filter member, which is also 
attached to said frame member, the engaged, 
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surface of the main frame member 10 may be 
increased in width to give more attaching area. 
In Fig. 4. there is illustrated a modification of 
the invention which embodies structural details 
generally similar to that of the respirator of Figs. 
1, 2 and 3:eomprising a filter member 42 simulat 
ing the filter member ft, a face engaging edge" 
portion 43 simulating the face engaging portion 
23 and a brace member 44 simulating the brace, 
member 31. The structural details of the respira 
tor of Fig. 4 are identical to that of the respirator 
of Fig.1 except that the main frame member, 
simulating the frame 10, has a portion 45 looped 
forwardly from the initial plane of the main 

ember to fit about the bridge of the nose 

location. In the construction of Fig. 4 the for 
wardly looped portion 45 is so shaped as to en 
gage the nose substantially at the base of the 
bony structure of the bridge of the nose and 

ower position on the nose thereby reducing 
ght of the face engaging portion at Said 

the cup-like member 59, which simulates the cup 
28 of the valve 27, is provided on its opposed sides 
with latch members 60 having inner notched sur 
faces. The brace 6, which simulates the brace 
37, is provided with an intermediate bar portion 
62 having outwardly turned portions 63 adapted 
to interlock with the internal notches of the latch 
portions 60. This is accomplished by springing 
the members 62 inwardly between the latch mem 
bers 60 through the inherent resiliency of said 
portions. ..'; ... " . . . . . 

. In Fig. 8 there is illustrated a. further modifi 
cation in which instance suitable latch members 

thence extend rearwardly at 46 to follow the 

s' 48 shaped to engage the cheekbones 
sides of the nose as results through the 

shape of the 
48. The face engaging portion thence continues 
downwardly with theside portions 49 to fit about 
the mouth and with the lower portion 50 to fit 
about the chin below the mouth. The main 
frame portion has a face engaging edgeportion 
43 secured thereto which simulates the member 
23: A suitable headband 51, simulating the 
headband 4 f, is adapted to hold the device on 
the face of the wearer. The facepiece is so di 
mensioned that the lower edge 50 is adapted to 

of the nose at the base of said bony struc 
ld thence turn downwardly at 47 to side 

the particular portions 45,46, 47 and 
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64, simulating the latch members 60, are provided 
having notches 65 in the outer surfaces thereof. 
The brace member 66 is bent so as to provide con 
Verging portions 6 which will interlock with the 
notches 65 of the members 64. Again this is ac 
complished through the inherent resiliency of the 
parts. The brace members 6i, and 66, are se 
cured to , the main frame member in a manner 
generally similar to that of the brace member 37. 

In Fig. 9 there is illustrated a further modifica 
tion. Wherein the free edge 68 of the face engag 
ing portion is secured to the frame 69 as by a 
layer of cement or other suitable adhesive 70. 
In this instance, the free edge 68 only is secured 
to said frame member 69. The filter materialis 
looped as illustrated at 7 to provide a distortable 
face engaging portion and thence turns outward 
ly to a foid 72 which, in turn, blends into con 
verging walls 73 simulating the walls 3. The 
outer surface of the looped portion 7 is provided 
with a coating 14 simulating the coating 26 and 
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fit within the notch of the chin below the lower. 
lip and by so fitting in said notch of the chin 
automatically positions the forwardly looped 40 

portion 45 adjacent the base of the bony struc 

The purpose of reducing the height of the face 
engaging portion at the location of the forwardly 
extending loop 45 is to provide greater clearance 
for goggles or the like which might be desirable 
to use in combination with said respirator. 
In Fig. 5 there is illustrated a modification 

wherein instead of securing the portion 3 to 
the frame 9 adjacent the inner surface of said 
frame the portion 52, simulating the portion f3, 
is secured to the outer surface of the frame 53. 
It is to be understood that the said frame 53 
simulates the frame fo. The material is then 
looped inwardly, as illustrated at 54, and has its 

ture of the bridge of the nose, particularly, in 
individuals having normal facial dimensions, 

may be formed of any of the materials herein 
disclosed for producing the resiliency and non 
porous characteristics desired. 

It is to be noted that the frame members if 0. 
and 53, at the locations of attachment of the 
filter member and free edge of the face engaging 
portions, are provided with surfaces which con 
verge in a forwardly direction. The angle of con 
vergence is such as to provide the proper amount 
of loop for the face engaging portion and yet 
afford maximum surface area of attachment. It 
is quite obvious, as the surfaces approach paral 
lelism, the extent of the loops 23 and 24 will 
simultaneously decrease, that is, the loops will 

... inherently be of a shorter radius of curvature 
50 and thereby decrease the area of contact with 

the face. The extent of the loop portions 23 and 
54, respectively, is such as to afford a comfort able cushioning seal effect with the face. 

free edge 55 secured to the inner surface of the 
frame 53. The said portions. 52 and 55 are se 
cured to the frame 53 by suitable layers 56 and 
5T, of cement or other adhesive of the type set 
forth herein. The said portion 54 is provided 
with a coating of resilient material 58 simulat 
ing the coating 26. It is to be understood that 
the said portion 54 may be formed separately of 
the portion 52 in which instance, both of said 
portions would be secured to the portion 53 by 
the layer 56. The said portions. 54 and 57 have 
abutting edges overlying the outer surface of the 
frame, 53. In this instance, the said portion 54 
may beformed of rubber or other resilient ma 

60 

terials or may be formed in a manner similar 
to the portion 23 set forth above. 

In Figs. 6 and 7, there is illustrated a modified 
form of latch member for retaining the filter 
member in extended position. In this instance, 5. 

: The angle of convergence of the walls 3 is 
controlled in part to clear the face of the wearer, 
particularly, the upper wall portion 3, which 

: must afford a clearance for the nose. It is to be 
noted that the upper wall portion f3 is much 
longer than the lower wall f3. The intent of this 
construction is to tilt the remainder of the filter 
portion in a doWinWardly direction to afford a 
wider field of vision when the device is in posi 
tion of use when on the face. 

It is to be understood that a construction simi lar to Fig.5 may be formed, having only the 
free edge of the filter member secured to the 
frame 53 by the coating of adhesive 57. This 
calls for the elimination of the adhesively secured 
portion. 56 and Would constitute a construction 
substantially reversed to that of Fig. 9 with the 
portion curling about the outer contour of the 
main frame portion instead of inwardly thereof 
as illustrated in Fig. 9. 
From the foregoing description it will be seen 

that simple, efficient and economical means have 
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been provided for accomplishing all of the ob 
jects and advantages of the invention. 
Having described my invention, I claim: 
1. A device of the character described com 

prising a face engaging portion and a collapsible 
filter member connected with said face engaging 
portion, said collapsible filter member compris 
ing filtering material having folded convolutions 
whereby said filter member may be folded in 
compact relation with the face engaging portion 
or may be extended, said filter member having an 
exhalation valve adjacent the forward end there 
of, latch means carried by said valve member 
and brace means carried by the face engaging 
portion and having a portion attachable with Said 
latch means for retaining the filter member in 
extended position. 

2. A device of the character described com 
prising an accordion type filter member having a 
perforated wall in the forward end thereof and 
an opposed open end with a face engaging por 
tion adjacent the edge of said end, Said forward 
perforated wall having a valve member therein 
and said face engaging portion having a rela 
tively rigid frame-like portion related therewith 
in such a manner as to retain the face engaging 
portion to a given contour shape and means car 
ried by said face engaging portion for retaining 
the accordion type filter member in extended po 
sition and permitting said accordion type filter 
member to be folded in compact relation with the 
face engaging portion with the side walls of the 
folds in engaged relation with each other. 

3. A device of the character described compris 
ing a face engaging portion shaped substantially 
to fit about the nose and mouth of an individual 
and a cup-like filter member of relatively thin 
filtering material extending for Wardly of Said face 
engaging portion and terminating in an end Wall, 
said filter member, when in extended position for 
clearance of the nose, having side walls converg 
ing from said face engaging portion forwardly to 
Ward the end Wall with Said side Walls having a 
plurality of folded convolutions extending in 
Wardly and OutWardly relative to the direction of 
disposition of said side walls whereby said filter 
member may be collapsed to position the end wall 
in close relation with the face engaging portion, 
with the side walls of the folds in compact en 
gaged relation with each other and with the con 
tour of the apices of the folds lying one within 
the other When in Said compact engaged relation 
and, When extended, the apices of said folds being 
substantially tangent with lines converging for 
Wardly of said face engaging portion and inter 
Secting each other forwardly of said end Wall. 

4. A device of the character described compris 
ing a face engaging portion embodying a resilient 
portion shaped Substantially to fit about the nose 
and mouth of an individual and a cup-like filter 
member of relatively thin filtering material ex 
tending forwardly of said face engaging portion 
and terminating in an end wall, said filter mem 
ber, When in extended position for clearance of 
the nose, having side walls converging from said 
face engaging portion forwardly toward the end 
Wall With Said side walls having a plurality of 
folded convolutions extending inwardly and out 
Wardly relative to the direction of disposition of 
Said side Walls whereby said filter member may 
be collapsed to position the end wall in close rela 
tion. With the face engaging portion, with the side 
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Walls of the folds in compact engaged relation 
with each other and with the contour of the apices 
of the folds lying one within the other when in 
said compact engaged relation and, When ex 
tended, the apices of said folds being Substantially 
tangent with lines converging forwardly of Said : 
face engaging portion and interSecting each other 
forwardly of said end walls, the width of the upper 
wall of the fold nearest the face engaging portion 
being greater than the width of the lower Wall 
thereof to cause the forward portion of the filter to 
tilt downwardly relative to the plane of the face 
engaging portion. . . . . . 

5. A device of the character described compris 
ing a face engaging portion shaped Substantially 
to fit about the nose and mouth of an individual 
and a cup-like filter member of relatively thin 
filtering material extending forwardly of said 
face engaging portion and terminating in an end 
wall, said filter member, when in extended posi 
tion for clearance of the nose, having side walls 
converging from said face engaging portion for 
wardly toward the end wall with said side walls 
having a plurality of folded convolutions extend 
ing inwardly and outwardly relative to the direc 
tion of disposition of said side walls whereby said 
filter member rhay be collapsed to position the 
end Wall in close relation. With the face engaging 
portion, With the side Walls of the folds in com 
pact. engaged relation with each other and with 
the contour of the apices of the folds lying one 
Within the other When in Said compact engaged 
relation and, when extended, the apices of said 
folds being substantially tangent with lines con 
Verging forwardly of Said face engaging portion 
and intersecting each other forwardly of said end 
Wall and means, When said filter member is ex 
tended, for retaining Said filter member in said 
extended position and for permitting said filter 
member to be collapsed. 

6. A device of the character described compris 
ing a face engaging portion embodying a resilient 
portion shaped Substantially to fit about the nose 
and mouth of an individual and a cup-like filter 
member of relatively thin filtering material ex 
tending forwardly of said face engaging portion 
and terminating in an end wall, said filter mem 
ber, when in extended position for clearance of the 
nose, having Side Walls converging from said face 
engaging portion forwardly toward the end wall 
With Said side walls having a plurality of folded 
convolutions extending inwardly and outwardly 
relative to the direction of disposition of said side 
Walls whereby said filter member may be collapsed 
to position the end wall in close relation with the 
face engaging portion, with the side walls of the 
folds in compact engaged relation with each other 
and With the contour of the apices of the folds ly 
ing One Within the other when in said compact 
engaged relation and, when extended, the apices 
of said folds being substantially tangent with lines 
converging forwardly of said face engaging por 
tion and intersecting each other forwardly of said 
end walls, the width of the upper wall of the fold 
nearest the face engaging portion being greater 
than the width of the lower wall thereof to cause 
the forward portion of the filter to tilt down 
Wardly relative to the plane of the face engaging 
portion and means, when said filter member is 
extended, for retaining said filter member in said 
extended position and for permitting said filter 
member to be collapsed. 

WILLIAM J. JOYCE. 


