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facepiece used in breathing apparatus an 

E. and one-half to Rudolph::Fink, Dayton, 
Ohio. . . . . . . . . . . . . . . . . . . . 

Applicatio 
3. 

ember 13, 1941, Serial No. 422,791 
. . . , , , - Claims. (C. 128a 141) 

This invention relates to an impro : , , : : " : 

particularly, to the incorporation in the protec 
tion material of the body of the facepiece of a 
construction which renders the material adjust 5 
able to the wearer and provides a universally 
adaptable and comfortably sealed covering and 
which permits more free movement of the face 
about the mouth while maintaining an adequate 
protective fluid seal. . . . . . . . . . 

Protective materials used in the manufacture of a facepiece are not freely yieldable, especially to 
the movements of the mouth in speaking or other view, resp 
necessary movements which the facepiece must Fig. 5 is 
accommodate, nor do they stretch readily to ac 
commodate the variance in size of face, and the wearing of this type of protective device has been 
uncomfortable and inconvenient to the wearer. The term "facepiece' in the description of the in 
vention and claims includes 
well as a protective device 
nose and mouthormouth alonie. , 

It is an object of this invention to 
improvement in a facepiece of formable arid hask as illustrate 
tective material to render the facépiece adjust 25 adaptation of my invention to a mask so as 
able in fitting the wearer, which may be incórpo improved and closer fit of the eyepieces 
rated in the material of the facepiece to give free wearer; . . . . . . . . . 

25 

trial to move . . . . . . of the mouth while maintairing an adequate pro- Fig.11 is 
tective seal, and which is simple and inexpensive 30 along the 1 - - - - : 
in construction and readily incorporated in the Fig. 12 is a fragmentary view of 
general types of designs of faeepiece now iniise facepiece illustrated in Figs. 1 to 5, inclusive, 

It is a further object of this invention to pro- and includes an absorbent pad mounted to aid 
vide an improved universal facepiece which covers inside of the facepiece. . . . . . . . . 
the nose and mouth and extends under the chin 35 The type of facepiece illustrated in the em 
and comprises a formed yieldable lip to seal the bodiment illustrated 'in''Figs: 1 to 5, inclusive, is 
body to the face of the wearer and a formable the type whic nerally in supplying 
means in the nose portion that fits the hose por- oxygen to the wearer in atmospheres whe ... . 
tion to the face and in cooperation with the seal- sufficient oxygen is present for fespiration as at 
ing lip provides an effective and practical seal 40 high altitudes. This type of facepiece includes a 
about this portion of the face. . . . . . . . body made of some formable material; such as 

It is a further object of this invention to pro. rubber and for purposes of contiplete protection . 
vide an improved facepiece which is adaptable must be made of sufficient thickness to prevent 
by means of an inwardly extending lip to fit the penetration of any contaminated atmosphere or 
wearer by forming a fluid tight seal to the face, 45 to protect a supply of oxygen in deficient atmost 
which contains in combination with the lip a pheres. In this type of facepiece, which excludes 
formable nose portion that allows sufficient differ eyepieces, the body is made to provide a cover. 
ence in size to fit and seal the facepiece about the ing for the nose and mouth in order to close off 
nose and which also includes a yieldable portion and seal the respiratory organs from the atmos 
incorporated in what can be heavy material of the 50 phere and thus requires that all air breathed be 
body ahd is effective in providing a universally that supplied through an inlet opening 2 formed 
fitting facepiece and operative to yield freely to in the front portion of the body. The material 
movements of the mouth without producing dis- of the body is usually extended to form an inlet 
comfort and interference with the seal of the mail connection 3 defining the inlet opening. The 
terial to the face of the wearer. 55 connection 3 is adapted to be fastened to a cons, 

  

  

  

  

    

  

  



duit connected to a source of respirable air. The 
body portion of the facepiece is sufficiently con 
cave in order to accommodate the nose and to 
extend sufficiently under the chin to provide an 
effective seal of the body with the face about this 
portion. In an ordinary type facepiece the seal 
is effected by means of engagement of the face 
with the material of the body. In the facepiece 
illustrated, exhalation valves 4 are positioned on 
each side of the inlet opening for the purpose of: 
completeness and are used to discharge exhaled 
air from the facepiece in some types of apparatus. 
In others, such as the self-contained type of apt. 
paratus, these exhalation valves are not used since 
the exhaled air is discharged into the inlet open 
ing and is then passed through purifying mas' 
terial and returned through the same Opening for 
rebreathing. An inturned and flexible and slightly forwardly 
shaped lip 5, as illustrated, is made integral. 2 
with the inner portion of the facepiece and of 
substantial width with the inner periphery 5a 
slightly smaller in size than thesize at the point of engagement or juncture with the facepiece 
body. This lip forms a fluid tight seal with the 
face, when the facepiece is placed in protective 
position and is made of sufficiently thin mate 
rial to yield readily to pressure exerted by the 
face and has adequate resilience to maintain the 
seal when formed. This lip extends completely 
about the inner peripheral portion of the face 
piece as illustrated in Fig. 3 and the width of 
the lip ca. made sufficiently large, so that 
the pressure of the air within the facepiece ex 
erts a pressure against the facepiece and aug 
ments the seal, produced by the resilience of the 
material and consequent pressure against the 
face. An absorbent, pad 30 may be placed, as 
illustrated in Fig.12, betwen the lip and open 
ing 2 to absorb saliva and prevent its flow down 
the inlet connection. This may be anchored to 
the body by means of a fastener which is an 
chored to the material of the body. As an ex 
ample, an insert, 3i fitted in the inlet connection 
3 carries a fastener, 32; which acts, as a hold 
down for an absorbent pad 30 between theinlet 
opening and the lip 5. For some purposes, it 
may be advisable to extend the lower portion of 
the lip.toform; a chin-rest, that will come up onto 
the chin. Such an arrangement insures, a spac 
ing of the mouth from-the-front of the facepiece 
and provides a breathing chamber, to give better 
respiratory, conditions. The lateral or cheek por 
tions 6 of the facepiece extend over the lower 
portion of the cheek and terminate below the 
eyes-to-provide unobstructed vision. These flap 
like portions give armore comfortable fit to the 
face by distributing the pressure exerted by head 
straps: 7, attached to each of these portions for 
holding the facepiece in protective positions For 
some purposes; as for cold weather use, it is de 
sirable to line: the face engaging surface of the 
body to the inner edge. 5a of the lip 5 with ailining 
of chamois; suede" or others suitable leather lin 
ing.'" Wooland cotton can be used: ". . . . . . . . . .'s 

: Iti is an important feature of this invention 
and one which can be:applied to , all types of 
facepieces to provide: 'some forms of freely or 
readily extensible means, incorporated in the 
material of the body of the facepiece and posi 
tioned to give an adjustable; and improved fit 
of the facepiece to the wearer." Such a facepiece 
also yields to movement of the chin or mouth 
such as is made in ordinary speed without dis 
comfort; : It has been found.that by incorporate, 
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2,382,364 is . . . 
ing yieldable portions in the material of the body 
by providing an overlap or preferably corruga 
tions 0 formed in the material and disposed in 
certain parts of the facepiece that the addi 
tional yieldability and potential enlargement in 
size can be incorporated in the facepiece body. 
This, when properly localized, is sufficient to give 
adjustment in fitting adequate...to cover the range 
of variations occurring in face size which do not 
disturb the seal formed by the lip. 
Another feature of this invention which is 

limited to the general type of facepiece illustrated 
in Figs. 1 to 5, inclusive, is that the nose portion 
of the facepiece is made large enough to accom 
modate all sizes of face and to fit the individual 
face. A layer of formable reinforcing material 
8 is embedded in the rubber material of the 
nose portion and for ordinary purposes a layer 
of screen material is satifactory provided it can 
be readily set and is not too heavy. This rein 
forcing material preferably is a layer of wire or 
screen material embedded in the material of the 
body and rigid enough to retain the composite 
material in a position fitted to the face. The in 
ward lip provides some variance in accommo 
dation, but it has been found that the formable 
means in the nose increases the range fittable 
and also insures a sealing engagement with the 
face about the nose. An advantage of the face 
piece of this invention is that a single size of 
construction is substantially universally adapt 
able and provides in combination with the lip 5 
an effective seal with the face of a wearer. The 
layer of screen material should extend down 
wardly to cover the nose adequately about the 
bridge or upper section and directly below for 
a short distance in order to position the affected 
portion of the lip. 5. and bring it up against the 
face to seal, this being a matter which can be 
be readily determined by...those familiar with 
facepiece manufacture. . . . . . . . . . . . . 

In order to hold the facepiece in sealed en 
gagement with the nose and adjacent face por 
tions, although not indispensable, a strap T is 
attached by...stitching or, a suitable adhesive to 
the upper part of the nose of the facepiece to 
insure, in combination, with the lip, and formable 
nature of the nose portion: a positive, sealing en 
gagement. In applying the facepiece to the 
wearer, the nose portion is set, or fitted against 
the nose. sufficiently so... that the lip portion 5 
extending about this part of the facepiece is 
placed and retained in contact with the face. 
The large surface area and flexibility of the lip 
insures when subjected to the force of the re 
inforcing layer complete engagement of the face 
about this portion. It is preferred that the upper 
extent of the facepiece, about this section be 
shaped to provide an out-turned margin 9 
extending beyond, the lip, which, if extended a 
small amount, can be, used as a support for the 
bridge of goggles or spectacles, which aids in 
holding the facepiece in position. . . . . 
... It is recognized that an inwardly directed lip 
has been used heretofore, but not having the 
characteristics as defined above. It is further 
recognized that a formable strip has been used 
about the nose, but the layer of material in Com 
bination with the type of lip used provides a 
distinct improvement in this type of facepiece. 
As a further means of adjustment and consequent 

75 

comfortable feel, the corrugations are operative 
when properly positioned to render more adjust 
ment and in combination with the other features 
provide a desirable facepiece of this type. 
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In this embodiment, a series of laterally extend 

inig corrugations. O. are formed in the material 
of the body and between the nose and chin por 
tion of the facepiece to obtain less restrained and 
more free movement between the nose and chin 
portions of the body. . It is apparent that a suffi 
cient number of these corrugations should be pro 
vided to give the yield desired and for good re 
sults the corrugations, themselves may be about 
4.in size at their base. Since the movement 
of the chini is greatest at its outer extremity, it 
is desirable that the greatest yield be provided 
between the nose and outer-extent of the chin. 
Ordinarily, these movements create a stress in 
the material, and by placing these yieldable means 
or corrugations across the line of stress, the ac 
tual stress formed is materially lessened and sub 
stantially free and unrestrained movement re 
sults. By placing the corrugations as illustrated 
in the drawings, the greatest amount of free yield 
is obtained at the location, to give comfort, or 
yield to movements of the mouth and without 
disturbing the seal of the body to the face. In 
the event, the facepiece in its normal state fits 
too snugly to the face, the extension of the yield 
ing means provides an enlargement, in sizes to 
fit the Wearer. . . . . 
As another application of this feature of the 

invention, it is advantageous, to place corruga 
tions if in each cheek portion of a gas mask 12 
illustrated in Figs. 6, 7 and 8. In this type of 
facepiece, the inlet opening 3 is positioned about 
the "nose and is of considerable size, which makes 
it, difficult to form yielding portions in this sec 
tion. Consequently, for this type of facepiece it 
is necessary that the corrugations be positioned 
on each side of the inlet and below the eyepieces 
4. Also, in this type of protective device, it may 
be advisable to use a larger size of corrugation 
and reduce the number... because of the limited 
availability of material in this part of the device, 
A greater size of corrugation gives increased 
yieldability and thus allows freer movement of 
the chin. The seal with the face, is made by 
actual engagement of the material of the body 
with the face. Head straps 5 hold the face 
piece in position and are drawn tightly enough 
to properly position the facepiece on to the wearer 
and to bring the material into sealing engage 
nent With the face. . . . . ' ',: " 
Another application of my invention is to in 

corporate yieldable sections as illustrated in Figs. 
9, 10 and 11 in a facepiece which includes eye 
pieces and is similar to the type of protective 
device illustrated in Figs. 6, 7 and 8. In this 
type of device, it is difficult to provide one that 
can be made to fit the variations in size of face 
and also to dispose the eyepieces in close proximity 
to the eyes in order to increase the range of vision. 
To incorporate a yieldable element into the face 
piece material will permit elongation in directions 
sufficient to accommodate the variations in size to provide a universally fitting facepiece and one 
which is such a construction that the eyepieces can be spaced properly and disposed in close prox 
imity to the eyes of the wearer. In this embodi 
ment, corrugation 2 ?, which as illustrated in 
cludes a single element but which may be so con 
structed as to include any number desired within 
the limits of space provided is placed about each 
eyepiece 4. In order to obtain some yield in 
the lower section of the facepiece, the corruga 
tion extends down towards the chin. In order 
to draw the eyepieces close to the face, a supple 
mental band or strap 20 is placed on each side of 

50 

the facepiece and attached in such a manner that 
stress:can be applied laterally, and draw the eye 
pieces away from each other to provide the abnor 

of this is:Somewhat the same as obtained in the 

since these bands can be drawn if desired and 
can be moved to properly position the eyepieces 
to gives the maximum vision. : Extending the cor 
rugation upwardly about the nose as illustrated 
in the inner portion 2a and in conjunction with 
the supplemental straps, the eyepieces are nor 
mally, separated for the normal and can be moved 
to a greater span for those requiring such a 

15 spacing. The extent of adjustment possible since 
the effect of this expansible element is to provide 
an adjustment in size of the facepiece depends 
upon the size of corrugation employed or the 
number so employed. For most purposes and to 
reduce the expense as much as possible, a single 
corrugation of about 4'', in size at its base will 

10 

20 

give a range of adjustment sufficient to accom, 
modate the range of size needed for this type 
of device. . . . . . . . . . . . . . . . . . . . . . . . 

It is realized, that the attachment of the sup 
plemental band 20 to the facepiece proper can be 
made in several ways. The manner illustrated 
in the drawing is to actually mold the buckle 
carrying portion directly when forming a face 
piece. By attaching, the strap close to the eye 
pieces, it then overlaps the outer eyepiece portion 
2c, and pressure applied causes the corrugation 
at this section to collapse, and, along with the yield 
of the inner portion 2 a causes the eyepieces to 
be drawn inwardly towards the face, this being 
due to the inward direction of the force applied 
by the drawing of the strap. It is believed ap 
parent that by attaching the outermost end of 
the strap to the peripheral portion of the mask 
the force is directed in an inward direction gen 
erally and thus, causing the eyepieces to be dis 
posed towards that direction which places them. 

25 
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closer to the eyes and increases the field of vision. The extending downward, portions, 2 b provide 
some adjustment in the lower portion of the 45 

mask and are under the influence of the lower 
strap of the head harness. . . . . . ::... . . . . 
With this, arrangement, the lower chin, por 

tioh of the mask is permitted to yield somewhat 
Readily to the movements of the mouth and this is inade possible by the laterally extending por 

ii.2f d and the portions 2 le under the eye 
s to give yield in alongitudinal direction. 

is resembles somewhat the same action that 
complished in the embodiment illustrated 
6 while the upper lateral portion 2 fa in 

55 it 

Some adjustability in positioning the eyepieces. 
in this direction. The upper portion also per 
mits. Some adjustment about the forehead other 
than effecting a change in position of the eye 
pieces. . . . . . . . . . . . . . . . ; 

For some purposes, it is advisable to form a 
Yieldable section, such as a corrugation about the 

0 inlet opening 2. This corrugation 22 is formed 
in a similar manner and is effective in relieving 
any strains that may be caused in wearing the 
device. In some cases, the mask is connected to 

60 

70 

nection, the facepiece is generally attached to 
the 9xygen supply by means of an ordinary tube 

75 and in order to provide safety is made sufficiently 

3 

mal spacing of the eyes of the wearer. The effect 
, application of a goggle to a protective position 

with the lower portions, 2 le give 

a stationary container supplying oxygen to the 
mask and certain movements of the face when 
SO connected cause the mask to be moved out 
of a comfortable; fitting position. In this con 

  

  



4. 
heavy and thus gives little yield to any ordinary 
stresses that would be applied in movement of 
the head. With this arrangement, it has been 
found that sufficient yield is incorporated to ac 
commodate the ordinary movements of the 
wearer. . . . . .' 
... This embodiment illustrates a construction of 
facepiece which it has been found provides a 
substantial range of adjustment in all directions 
and does not affect the seal that is produced in 
the marginal flat portion of facepiece material 
when the body is applied to the face and by 
means of head harness is brought into a protec 
tive position. The advantages of providing better 
sight and giving a more comfortable fit and al 
lowing for ordinary wearing movements makes 
the construction one that renders the wearing 
of such a protective device more comfortable and 
insures the maintenance of the seal between the 
facepiece material and the wearer. It is realized 
that variations can be made in the incorporation 
of such a yieldable element in the material of 
the body and that other types of yieldable ele 
ments may be substituted although the type of 
yieldable element 2 illustrated sectionally in Fig. 
11 is preferred. 
In the embodiments, the yieldable means is 

represented by corrugations which are formed in 
the material, but it is possible to use a form of 
pleat or fold which gives surplus material opera 
tive to yield to the small pressure exerted in the 
ordinary movement of the chin and responsive 
to the slight force created in normal and com 
fortable movement, but it has been found that 
corrugations provide the most effective and suit 
able yielding means without interfering with the 
seal of the facepiece to the wearer. . . . . 
While other modifications can be made of the 

invention as described in the embodiments illus 
trated, the embodiments describe the principle 
of my invention and it is intended to be under 
stood that other embodiments can be made and 
modifications thereof and my invention is to be. restricted only by the scope of the appended 
claims. . . . . . . . . . . . . . 
I claim: . . . . . . . . . . . . . . . ... 

1. A facepiece comprising a body of protective 
material 'shaped to generally conform to the 
facial contour of the wearer, an inlet connection, 
means to seal the body to the wearer, means at 
tached to the material to retain the facepiece 
in a protective position and exert pressure there 
on and accomplish a sealed fit to the face, and 
at least one corrugation formed integrally in the 
body transversely thereof to yieldably relieve un 
comfortable stresses exerted by mounting and by 
movements of the mouth during wearing of the 
facepiece without interfering with the seal of the 
body to the wearer. - 

2. A facepiece comprising a body of protective 
material shaped to generally conform to the face 
of the wearer, an inlet opening in the material, 
means to seal the body to the wearer, means 
attached to the material and arranged to main 
tain the facepiece in a protective position in re 
lation to the face of the wearer and a plurality 
of corrugations formed in the body transversely 

5 
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tive to the face, shaped corrugations integrally 
formed in the body and disposed across the di 
rection of stress to respond to the stress exerted 
in applying the facepiece to the Wearer to yield 
thereto, and accomplish a range of adjustment 
in mounting and fitting the facepiece to the face 
and responsive, in yielding to movements of the 
face while in a protective position. 

4. A facepiece including a body of protective 
material formed to enclose the face of the wearer 
and provided with an inlet opening, eyepieces dis 
posed in the material in spaced relation, a head 
harness connectable to the facepiece body ar 
ranged to place and maintain the facepiece in 
proper protective position, and corrugations in 
tegrally formed in the body and having a portion 
that extends about each of the eyepieces and 
extends upwardly between them, and a doWn 
wardly extending portion on each side that ex 

20 
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thereof and yieldable to stresses produced in the 
material in assembling the body of material to 
the face of the wearer and during use. 

3. A facepiece comprising a body of protective 
material formed to resemble the general con 
tour of the face, an inlet opening in the material, 
a head strap attached to the material for main taining the facepiece in protective position rela 

tends generally transversely into the lower sec 
tion of the facepiece whereby assembly of the 
facepiece to the wearer provides an adequately 
yieldable medium in the body material to con 
form the material to the face of the wearer and 
permit limited movements of the face without 
impairing the sealed fit formed by mounting of 
the facepiece to the wearer and to improve the 
comfort in the wearing of the facepiece. 

5. A facepiece comprising a concave shaped 
body of protective material to enclose the mouth 
and nose of a wearer and having an inlet open 
ing, an inwardly directed flexible lip integral with 
the material, and arranged to engage the face 
and seal the material to the face, the nose por 
tion of the material including a formable layer 
in front of the attachment of the lip at this loca tion and extending downwardly sufficiently to op 
erate as a fitting means of the material and lip 
about the nose of the wearer, means attached to 
the body of the material for applying the face 
piece to the head of a wearer, and the body be 
ing provided with at least one integrally formed 
transverse corrugation to make the material re 
sponsive to movements of the mouth without in 
terfering with the sealing engagement of the lip 
with the face. . . . . . . . . . . . . 

6. A facepiece comprising a concave shaped 
body of protective material to enclose the mouth 
and nose of a wearer and having an inlet open 
ing, a flexible and resilient lipinwardly and 
slightly forwardly directed in the facepiece and 
of an inner periphery less than the periphery of 
the juncture of the lip to the material, the nose 
portion of the material including a formable layer 
in front of the attachment of the lip at this lo cation and extending downwardly sufficiently to 
operate as a fitting means of the material and lip 
about the nose of the wearer, means attached to 
the body for holding the facepiece in protective 
position, and at least one transverse corrugation 
formed in the body to make the material respon 
sive to movements of the mouth without inter 
fering with the body of the lip with the face, and 
a moisture absorbent pad anchored to the pro 
tective material between the lip and inlet opening. 

7. A facepiece including a body, of protective 
material formed to enclose the face of the wearer, eyepieces disposed in thematerial in spaced rela 
tion, a head harness connected to the facepiece 

70 material and arranged to place and maintain the 
material in proper protective position, an inlet 
opening, and comprising a corrugation integrally 

75 

molded into the body to extend about each of 
the eyepieces and having upper and lower later 
ally extending portions connected beyond the 
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eyepieces at the temporal sides by vertically ex 
tending portions, and a Supplemental strap on 
each side of the facepiece arranged to overlie a 
vertical portion of the corrugation to apply lateral 
pressure to the material and effect collapse of 
the underlying portion of the corrugation to ac 
complish a yield of the material in a lateral di 
rection. 

8. A respirator mark comprising a layer of re 

silient material shaped to snugly fit the face of 
the wearer around the nose, cheeks and chin, and 
protruding outwardly from the mouth and nos 
trils where said layer is formed with horizontal 
Corrugations for the purpose of permitting the 
free and unrestricted use of the mouth and chin 
of the Wearer in talking without destroying the 
fit of the mask, 

WILLIAM. P. YANT. 

  

  

  

  


