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RESPIRATORY APPARATUS. 

1,310,825. ‘_ Speci?cation of Letters Patent. Patented July 22, 1919. 
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To all whom it may concern: , _ 
Be it known that 1, 'JOHN M. GANzER, a 

citizen ofthe United States,_and aresident 
of the city of Poughkeepsie, county of 
Dutchess, and State of New York, have in 
vented certain new and useful Improve 
ments in Respiratory Apparatus, of which 
the following is a speci?cation, reference 
being had to the accompanying drawings. 
Although I shall herein describe and illus 

trate the invention -as embodied in a gas 
mask, it will be obvious to those familiar 
with such matters that many, indeed, prac 
tically all of its features may be employed 
wherever a supply of air suitable for human 
respiration is desired to be assured, as, for 
instance, by ?remen, miners, in chemical 
works, in re?neries, at high altitudes, and 
elsewhere, and that certain of its features 
are applicable in submarine work. 
In such structures as heretofore made cer~' 

tain desiderata, some of which are quite es— 
sential for the reliable operation of the ap 
paratus, have ‘been insu?iciently provided 
for and some not at all. It is the purpose of 
this invention, therefore, to so construct and 
correlate the various parts of the apparatus 
that they shall individually and collectively 
greatly increase the healthful and life-sav 
ing operation thereof. ' 

Generally stated, the invention includes 
_ means whereby the'mask may be held ?rmly 
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upon the face of the wearer in such manner 
that all joints between the'edges of the ap 
paratus and the face of the wearer shall be 
ei?ciently sealed, thus preventing the en 
trance or seepage of deleterious gases, smoke, 
fumes, or air, from the exterior to the in 
terior. It also includes improved means 
whereby the joints between all edges of the 
apparatus and the face of the wearer may be 
securely sealed; also means whereby the air 
once used and partially devitalized may be 
ejected from the apparatus, either into the 
atmosphere, or into a suitable receptacle for > 
vitalization; also means whereby the fog 
ging of the eye pieces may be avoided; also 
means whereby the device will, upon appli 
cation~ to faces of diferent shape and size, 
automatically adjust itself thereto; also 
means whereby double protection is afforded 
the wearer, that is to say, injury tothe hood 
or eye piece section will not‘ interfere with 
the @respirator-y portion of the apparatus; 
also means whereby respiration may be 
either through the nose or mouth, or both; 

also an improved construction and arran e? 
ment of the harness, or head straps, where y 
the apparatus is held upon the face of the 
wearer ?rmly, yet without painful pressures, 
and the permanence of all sealed joints effec 
tively maintained. \ 

‘ In the drawings Figure 1 is a side eleva 
tion of an apparatus embodying ‘my inven 
tion shown as in use upon the face of the 
wearer, the pro?le of the wearer being 
shown in dotted lines; Fig. 2 is a vertical 
sectional view of‘ the invention shown in 
Fig. 1; Fig. 3 is an elevation, partly broken 
away, showin the construction of certain 
of the parts 0 the respiratory portionof the 
apparatus viewed from the rear; Fig. 4. is an 
elevation of the parts shown in Fig. 3 viewed 
from the front; Fig. 5 is a horizontal plan 
view, partly in section, taken on the line 5——5 
of Fig. 3. ‘ 
Referring to the drawings, I will ?rst de 

scribe the parts composing the respiratory 
portion of the apparatus, 2'. 6., those which 
cover and protect the nose and mouth of 
the wearer and supply air from the source 
of supply to the lungs and convey away the 
used air therefrom. : ' 

1 represents the mouth piece, 2 the nose 
piece. As shown best in Fig. 2, the mouth 
piece is of a general cwp- shape, e., it has 
‘a rounding or arched exterior surface 3, 3,‘ 
and a substantially circular rim 4, the upper)‘ 
part of which rim engages with the upper ' 
lip and checks of the wearer adjacent to 
the corners of the mouth and the lower part 

so 
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of which rim engages with the face of the ’ 
‘wearer from about the corners of the mouth 
down to and under the chin. The nose piece 
2. is generally hollow‘ semi-pyramidal, in 
form land-has a rim which is substantially 
triangular and is the ‘part which contacts 
with the face of the wearer. Allthe for 

95 

wardly arched projecting parts of the nose I 
piece are curved or arched. The ridge 5 is 
arched from theforehead downwardly and 
the sides 6 are arched from the ridge 5 back 
to the rim. The nose piece is separated 
from the mouth piece by the upper portion 7 
of the mouth piece, through which there are 
ori?ces 8, one or more as desired, affording 

' free passage of air'from the interior of the 
mouth piece to. the interior of the nose piece. 

In the outward or forward partof>the 
mouth piece there is provided a cavity 9, 
from which extends an air passage 10 up- . 
wardly to the outside of the nose piece where 
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it v‘is provided with a ?utter valve 11, the 
openings 11*t of which, in the example. 
shown, occur at its corners and which, in a 
manner well understood, permit exit of air 

5 passing upwardly through the said passage, 
but prevent entrance of air downwardly 
therethrough. ' 

Across the open side of the cavity 9 in 
the forward part of the mouth piece there 

10 is arranged a ?exible diaphragm l2, whlch 
may bene?cially be made of thin and exceed 

. 1 ingly ?exible rubber, ‘which will retain lts 
?exibility and integrity for a long time. 
The edges 13 of the diaphragm are so con 

15 nected at or near the edges of the cavity 9, 
that while they are hermetically sealed 
thereto, the body portion of the diaphragm 
is bag or pouch like in form, and is not in 
contact with any part of the ‘apparatus, so 

20 that its inward and outward movements are 
not in any manner interfered with or ham 
pered. 
The lower part vof the mouth piece is ex 

tended downwardly, as shown at 14-, and 
25 within it is located a short section of tub 

ing, 15, the upper part of which in the ex 
ample shown, forms part or a couple of valve 
casings, one arrangedhorizontally and the 
other vertically, and the lower art of the 

so tubing a?‘ords means to which t e air sup 
ply pipe 16 may be attached. 

1? is a horizontally disposed valve set in 
a suitable casing in the upper part of the 
tubing 15 and which I prefer shall be of 

as the well known clapper variety made of 
?exible rubber fastened centrally and hav 
ing a ribbed edge and which permits the 

' passage of air \from the supply pipe 16 up 
wardly into the mouth piece, but precludes 

at its passage in theopposite direction. 
18 is an opening made in the side of the 

tubing 15, below the valve 17. It connects 
with a passage 19 ‘located in the wall of the 
mouth piece and which opens into the cavity ‘ 

' 45 9. 20 1s a'vertrcally. disposed valve located 
in the opening 18, and so constructed that 
as the diaphragm 1-2 is drawn inwardly by 
the inhalation of the wearer, thus tending 
to produce a vacuum in the cavity 9, it will 

50 open and permit air from the source of sup 
ply through the supply pipe 16 to pass 
through it ‘upwardly and through the pas 
sage 19 into the cavity 9 and upon the move 

v - ment of the diaphragm 12 in the opposite 
55 vdirection due to the exhalation of the 

wearer, the valve 20 will instantly close and 
compel the air in the cavity 9 to move up 
wardly through the passageway 10 and the 

Y ?utter valve 11 and out through its openings 
60 11it into the space inclosed by the blood, as 

hereinafter more fully explained. 
21 is a ?utter valve which connects with a 

passage 22, which opens into the interior of 
the nose - iece, and 23 is a similar ?utter 

65 valve whit connects with a'passage 24, made 

preferably along the ridge of the nose piece, 
and opens into the space between the hood 
25, the face of the wearer, and the exterior 
of'the respiratory members of the apparatus, 
5. e., the nose and mouth pieces.v 
At all of the edges of the mouth and nose 

pieces, which constact‘with the face of the 
wearer, I provide a peculiarly constructed 
seal, which is best illustrated in Fig. 3, that 
is to say‘; the edges of these parts, all of 
which are made of vulcanized rubber, are 
rolled over upon themselves, as shown at 
26, and preferably terminate in a somewhat 
enlarged and solid core, edging piece, or 
beading, 27 , which extends longitudinally 
throughout all the edges of the entire seal, 
or fringe, as I call it, upon both the nose 
and mouth pieces, and it will be noted, as 
shown at 28, that this same form of seal ex 
tends across the upper part of the mouth 
piece so as to effect engagement with the up 
per lip and checks of the wearer to approxi 
mately the corners of‘ the mouth, where it 
vanishes, or thins away, into the part 29 of 

' the main fringe, which extends around and 
under the chin of the wearer. 
The hood 25 is provided with eye pieces 

30, which may be of any preferredconstruc 
tion and material. 
making the body of the hood as heretofore, 
I prefer, although this is not essential, that 
it also shall be made of pure rubber similar 
to that from which the diaphragm 12 is 
made, except that it may bene?cially be 
heavier and stronger, because if so, its dura~ 
bility, elasticity and ability to Withstand 
rough usage are greatly increased. As shown 
in the drawings,‘ it is connected at its lower 
part to the downwardly extending projec 
tion 14.- from the mouth piece and extends 
upwardly and rearwardly therefrom in sub 
stantially the form shown. It is also pref 
erably, although not necessarily connected 
to the exterior front surfaceof the mouth 
piece,‘ and provision is made for the passage 
through'it of the flutter valves 21 and 23. 
The hood incloses, ‘as usual, the entire res 
piratory portion of the apparatus and makes 
air tight contact throughout all its edges 
with the face, forehead, chin and cheeks of 
the wearer. 
The straps, or harness, which .coniine the 

apparatus, to the head of the wearer, are as 
follows: 31 is a head strap. Instead, how 
ever, of starting at the upper edge of the 
hood, as usual, it is‘extended downwardly 
between the eye pieces and preferably quite 
to the end of the nose ‘piece of the interior 
respiratory portion of the apparatus, al 
though of course on the exterior of the hood’, 
and 1s cemented, or otherwise fastened to 
the hood along the ridge of the nose'piece 
and also preferably across the forehead and 
the hood itself is similarly preferably far» 
tened to the ridge of the nose piece. The‘ 
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purpose of this construction is so that the 
head strap, which is ‘extremely important 
in use and is the part which frequently gives 
way under strain, may have ?rm and re 
liable engagement or connection with the 
respiratory appliances, so that the nose piece, 
and through it the mouth piece, may both be 
pulled upward and the nose piece simultane 

1 ously backward against the face of the 
10 

a 

. harness, or other appropriate part. 
' 15 

20 

25 

wearer. The'strap 31 extends rearwardly 
over the top of the head of the wearer and 
is connected at the back- thereof in any pre 
ferred manner with the other straps of the 

32 is 
the mouth strap. Its special function is to 
hold the mouth piece, and through it vthe 
nose niece, in other words, the respiratory, 
portion of the apparatus ?rmly against the 
face of the wearer, thus securing protection 
for the mouth and nose. Instead of attach 
ing this strap to the edge of the hood, as ' 
usual, I‘ extend it as shown best in Fig. 1, 
clear across the front of the mouth piece, 
where it is rigidly connected by cement or ' 
riveting, or in any other suitable and re 
liable manner, to ‘the exterior arched or 
curved surface of the mouth piece. It' may 
be attached to the mouth piece eitherv inside 

- or outside of the material forming the hood. 
.30 vIf inside, then suitable sealed openings 

~ should be made therein, thatit may pass “to 
the exterior thereof. This strap 32 is one 
contmuous iece and passes across the front 

. of the mout piece, so that reliance need not 
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be placed upon the strength or permanence 
of the stated cementing material or riveting, ' 
or any other fastening devices which may be 
used, the function of which is merely to re-' 
tain the strap in proper position relative 
to the mouth piece. This particularity is de 
sirable because the snugness with which the 
mouth piece is pressed against the upper 
lip and about the cheeks and chin of the 
wearer and likewise the snugness with which 
the nose piece isheld' at its lower part, where 
it is connected with the mouth piece, will 
largelydetermine the air tightness of- the 
vitally important parts of the apparatus. 
The strap 32 passes around the head of the K 
wearer, as usual, and is connected in the 
rear with the head strap 31, or the part to 
which it. is connected, as the case maybe, 
and is provided at its free end with a de 
vice, such as a buckle 33, whereby‘ it is de 
tachably attached to the rigidly fastened 
end 34. Between thehead strap 31 and the 
mouth strap 32 there is a forehead strap 35, 
which is preferably continuous and encircles 
the head of the 'wearer,‘passing acrosshis 
forehead at the upper edge of the hood, 
cwherelit is connected thereto, and around 
to the rear of the head of the wearer where 
it is connected to the head and mouth straps, 
or the art to which they are connected, as 
usual. he head, forehead and‘ mouth straps 

H 

may be made of strongly elastic material, 
or embody" elastic sections, so as to make 
the‘ harness ‘adjustable automatically to 
heads of varying size and contour; or, if 
preferred, they may be inelastic, or substan 
tially so, their tension being'regulated by 
the degree of tightness with which they are 
applied. While, as stated, all of the straps, 
slnce they are continuous and inclose the 
parts of the apparatus where they are lo 
cated, do not rely upon the hood to resist 
the strains to which they are subjectedfstill 
it is desirable that they be cemented, o-r 
otherwiseattached to, the hood at or near 
its edges, so that they may aid in properly 
distending the hood and adjusting it upon 
the head of the wearer. It will be particu 
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larly noted that the connections between all ' 
straps and the respiratory devices, 2'. 0., 
either the nose or the mouth iece, are made 
at points far removed from t _e edges of the 
respiratory devices where they contact with 
the face of the wearer. Consequently the 
said edges and the seal thereon are free to 
adjust themselves to the special conforma 
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90' 
tion of the particular face upon which they . 
may be applied. ‘ 4 

The operation of the-apparatus is as‘fol 
lows, and it will be particularly noted that 
a series of highly important results are se 
cured,~ which, so far as I know, have never 
been attained heretofore and which mate 

‘ rially enhance the efficiency of the appara 
tus as a health‘preserving and life saving 

_ mechanism. 

The apparatus is applied to the face of 
the wearer by‘ ?rst snugly adjusting the 
mouth and nose pieces over the mouth, nose 
and chin. In so doing,n the upper edge of 

V the nose piece makes contact with the bridge 
of the nose, the upper edge of the mouth‘ 
piece makes contact with the upper lip, and 
the lower edge of the mouth piece makes 
contact with the chin, and the side edges of 
the nose and mouth pieces make contact with 
the cheeks and jaws. The harness is then 
passed over the head of the wearer, as usual, 
and adjusted to position, and the mouth 
strap is drawn taut and fastened by the 
buckle or other device, whereupon the sev 
eral straps will securely hold thei‘apparatus 
in position about the face'of the 'wearer, and 
since all the straps are continuous and do 
not rely upon the strengthjof the edges of 
the hood to resist their strain, being ‘only 
connected therewith sufficiently to secure its 
proper distension about the face of the 
wearer, there ‘is no danger of rupturing the 
hood, either at its edges or at any other part.‘ 
The nose and mouth pieces are obviously 

the controllingly essential features of such 
an apparatus and it will be noted that the 
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mouth piece, being, as stated, in the general \, 
form of a hollow cup, its outer surface eX- ‘ 
tends in a curved or arched direction away 130 



from the face of the wearer in all directions, 
so that when the mouth strap 32 is drawn 

' with sufficient tightness, the mouth piece, 
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which may be said to be the foundation of 
the respiratory portion of the apparatus, 
will be drawn snugly against the upper lip, 
cheeks and chin of the wearer, and that ow 
ing to its arched formation in all directions, 
it is capable of resisting considerable pres 
sure’exerted by the strap 82, and yet the 
pressure transmitted through it to the upper 
lip, face and chin of the wearer will be dis 
tributed throughout the entire area of the 
rim of the mouth piece and will not exert 
painful pressure even after an extended use. 
It will also be noted that the nose piece is 
similarly arched in all directions and its 
free edges have an inclination rearwardly, 
so that when applied to the face .of the 
wearer, as in Fig. 2, its upper part, which’ 
engages with the bridge of the nose, and the 
gradually spreading edges, which engage 
with the cheeks of the wearer, will be 
pressed snugly against them, partly because 
of the resiliency of the material of which 
they are formed, but more particularly be 
cause of the upward and inward pulling ac 
tion of the head strap'31, so that the com 
bined action of the head strap 31 .and the 
mouth strap 32 and the peculiar formation 
of the nose and mouth sections, cause all the 
edges of the respiratory portion of the ap 
paratus to be held in permanent and close 
contact with the face of the wearer, and in 
order that the joint throughout may be per 
manently maintained and rendered securely 
air tight, the peculiar rolled construction of 
the fringe ‘or seal is produced upon all of the 
edges in question and thus secures much bet 
ter results than have ever been attained here 
tofore, so far as l am aware, because the so 
called pneumatic cushions become practi 
cally useless if punctured, and the rubber of 
which they are formed, evenif-softly vul 
canized, is far too rigid to automatically ad 
just itself air tight to the di?'erent shapes, 
sizes and irregularities of the ‘faces and 
heads of di?'erent wearers. The action of 
the curled over seal or fringe is peculiar, 
that is to say, as pressure is exerted upon it, 
the rolled over or curled contour normally 
present in it enabl its rolling or curling 
action to be extended‘ or increased, and in so 
doing the elasticity due to the resilient char 
acter of the material of which it is com 
posed, 27. e.', rubber, adds to the sealing effect 
due to pressure, and inasmuch as the seal, or 
fringe, upon the edges of both vthe mouth 
piece and nose piece is laterally expandible 
and contractible, it will be readily seen that , 
however hastily or careles‘sly the application 
and adjustment of the apparatus may be, it 
will automatically adapt itself to the shape, 
1r1gegularities and size of the nose, mouth, 
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cheeks and chin of the wearer with which it 
makes contact. _ 

When the apparatus is attached and ad 
justed, as above described, and the tube 16 

65 

connected with a suitable source of air sup- > 
ply, as, for instance, a canister carried by 
the wearer, or some exterior and more re 
mote source of air, as the case may be, in 
halation, either through the nose ormouth, 
or both, has a tendency to create a‘vacuum 
in the open spaces of the nose and mouth 
pieces, which can only be satis?ed by the 
entrance of air through the tube 16 and 
valve 17, which in response to the suction 
thus formed, immediately opens and air 
passes upwardly into the mouth piece and 
through it and from it through the openings 
8 into the nose piece, and will be inhaled by 
the wearer through the nose or mouth, or 
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both, and then exhaled again through one or _ 
‘both,‘as the case“, may be. As soon as the 
valve 17 closes, which will be upon the ces~ 
sation of in?ow of air to the mouth and nos 
trils, the exhaled air will escape through the . 
flutter valve 21 into the external, air, or 
through a suitable tube or extension from 
the valve 21 back again to the canister or 
other source of airsupply, for vitalization, 
if that system be employed. - 
Each inhalation, which, as stated, tends‘ 

to produce a vacuum in the mouth and nose 
pieces, will also draw‘ the ?exible diaphragm 
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95' 
12 upwardly toward the lipsv of the wearer, - 
thus of course, tending to create a vacuum 
in the cavity 9 in front of the diaphragm,‘ 
and this will open the valve 20 and cause 
some of the air from the supply pipe 16 to 
pass into the cavity 9, and upon the succeed 
ing exhalation the diaphragm 12 will be 
flexed in the opposite direction, away from 
the lips of the wearer, which will contract 
the area of the cavity 9 and instantly close 
the valve 20, whereupon the air in“ the cavity 
will be forced upwardly throughthe pas 
sageway 10 "and the valve 11 and escape'at 
the outside of the nose piece into the space 
between the hood and the face of the wearer, 
and each successive inhalation and exhala 
tion operating in the same manner will 
speedily generate a certain amount “of air 
pressure in ‘the space between the hcEd and 
the face of the wearer which will open the 
valve 23, permitting the escape of‘ excess air 
within that space, and thus the hood will 
be ventilated and foggingiof the eye pieces 
e?icientl‘y prevented. - ' 

I call particular attention to the follow 
ing, and as l believe altogether new features, 
that is to say: since the diaphragm 12 is 
continuously pumping airinto the space be-' 
tween the hood, the face of the wearer and 
the exterior surfaces of the respiratory por 
tion of the apparatus, there 1s, as stated 
above, always more or less pressure withm 
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the hood,v so that if there be any seepage 
whatever between any of the borders of the 
hood and the face of the wearer, or any 
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leaks in the hood itself, it will always be 
from within outwardly and cannot be from 
without inwardly, and consequently by no 
possibility can any noxious vapors or ex 
ternal air get into the hood, much less with 
in the respiratory portion of the apparatus 
which is additionally isolated and sealed 

‘ against such seepage. Also fogging of the 
eye pieces 1s occasioned mostly at least by 
reason of the exhaled, warm and moisture 
containing air, and it will be noted that in 
the devices shown, no part of the exhaled 
air can ever reach the eye pieces. 

It will be obvious to those who are fa 
miliar with such matters that certain fea 
tures of my invention are useful without 
the presence of certain others, that is to say: 
the respiratory portion of the apparatus, 
2'. e., the nose and mouth pieces, with'their 
associated and co-acting parts may be bene 
?cially used by themselves without any .ex 
terior hood, which is all that is necessary in 
most cases of ?re ?ghting and in many other 
cases where assurance of respiration of pure 
air is all that is requisite; also the respira 
tory devices and a hood without the hood 
ventilating features may be useful in many 
cases, in which event, the diaphragm l2 and 
its associated and co-acting parts may bev 
omitted; also in cases where respiration 
through the mouth only is'necessary, the 
mouth piece only need be employed, in which 
event, of course, the ?utter valve 21 will be 
connected with the interior of the mouth 
piece, as at the opening 8. _ 
As a matter of convenience, or economy 

in manufacture, itmay be more expedient 
to make the several parts, or some of them, 
as separate pieces and cement, or otherwise 
connect them in the form andv adapted to 
ful?l their several functions, as above de 
scribed. I advance no instructions or di 
rections in this regard because such form no 

' part of my invention. 
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In conclusion, I believe that there never 
before has been produced an apparatus of 
this class which affords such assurance of 
protection to the wearer and such comfort 
and ‘reliability in use, because, for the rea 
sons above stated, the possibility of any in- ‘ 
ward assage of deadly, noxious, or objec 
tionab e vapors, gases, fumes or air, is quite 
effectively prevented, and yet the necessary 
amount of air for respiration assured; no 
objectionable pressures other than are insep-~ 
arably incident to such an apparatus are 
brought upon the face or head of the wearer; 
no mechanical means for closing the nostrils 
and no objectionable and dangerous mouth 
plugs are required, on the ‘contrary, vrespira 
tion is carried on‘in the usual and normal 
manner. 

It will be obvious to those who are fa 
miliar with such matters that the apparatus" 
above described and illustrated is one form 
only in which my invention may be em 
bodied and that modi?cations may be made 
therein without departing from the essen 
tials of the invention. 

I claim: 
1. In an apparatus of the class stated, a 

hollow mouth piece, a hollow‘ nose piece, 
both made of ?exible material, an air pas 
sage connecting the two, an air. inlet for the 
mouth piece, a check valve in the inlet to 
permit inward and prevent outward pas 
sage of air, an outlet for used air from the 
mouth and nose pieces, a check valve in the 
outlet to permit outward and prevent in 
ward passage of air, a hood surrounding the 
mouth and nose pieces and engaging with 
the face of the wearer, means to both permit 
the entrance of air to, and prevent its exit 
from, the hood, other means to both permit 
the exit of air from, and prevent its entrance 
to, the hood, means actuated by the respira 
tion of the wearer whereby air is forced 
into and out of the hood, and means to 
?rmly hold the apparatus against the face 
of the wearer. ~ 

In an apparatus of the class stated, a 
hollow mouth piece, a hollow nosepiece, both 
made of flexible material and arched 
throughout their exterior surfaces, an air 
passage connecting the two, an air inlet for 
the mouth piece, a check valve ‘in the inlet 
to permit inward and prevent outward pas 
sage of air, an outlet for used air from the 
mouth and nose pieces, a check valve in the 
outlet to permit outward and prevent inward 
passage of air, a hood surrounding the mouth 
and nose ‘pieces and engaging with the face 
of the ‘wearer, means to both permit the en 
trance ofair‘to, and prevent its exit from, 
the hood, other means to both permit the exit 
of air from, andprevent its entrance to, the 
hood, means actuated by the respiration of 
the wearer whereby air is forced into and out 
of the hood, and means to hold the apparatus 
?rmly against the face of the wearer; 

3. In an apparatus of the class stated, a 
hollow mouth piece, a hollow’ nose piece, 
both made of ?exible material, a sealing de 
vice upon all the edges of the mouth‘ and 
nose pieces which contact with the face and 
chin of the wearer, an air passage connecting‘ 
the mouth and nose pieces, an air inlet for 
the mouth piece, a check valve in the inlet to 
permit inward and prevent outward passage 
of air, an outlet for used air from the mouth 
and nose pieces, a check valve in the outlet to 
permit outward and prevent inward passage 
of air,.a hood surrounding the mouth and 
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nose pieces and engaging with the face of v 
‘the wearer, means to both permit the en- 7 
trance of air to, and prevent its exit from, 
the hood, other means to both permit theexit/mo 
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of air from, and prevent its entrance to, the 
hood, means actuated by the respiration of 
the wearer whereby air is forced into and out 
of the hood, and means to ?rmly hold the ap 
paratus against the face and; chin of the 
wearer. 

4. In an apparatus of the class stated, a 
hollow mouth piece, a hollow nose plece, 
both made of ?exible material, an air pas 
sage connecting the two, an air inlet for the 
mouth piece, a check valve in the inlet to 
permit inward and prevent outward passage 
of air, an outlet for used air from the mouth 
and nose pieces, a check valve in the outlet to 
permit outward and prevent inward passage 
of air, a hood surrounding the mouth and 
‘nose pieces and engaging with the face and 
chin of the wearer, means to both permit the 
entranceof air to, and prevent its exit from, 
the hood, other means to botlr permit the 
exit of air from, and prevent its entrance to, 
the hood, means actuated by the respiration 
of the wearer, whereby air‘ is forced into 
and out of the hood, and continuous straps 
which embrace the hood and ?rmly hold the 
apparatus against the face and chin of the 
wearer. ‘ 

5. In an apparatus of the class stated, a 
hollow mouth iece, a hollow nose piece, 
suitable means 'or the entrance and exit of 
air thereto and therefrom, a hood which in-' 
closes the mouth and. nose pieces, means to 
permit the entrance of air to, and exit from, 
the hood, and continuous straps which hold 
the mouth and nose pieces ?rmlyagainst the 
face of the wearer. ' ' 

6. In an apparatus of the class stated, a 
hollow mouth piece, a hollow nose‘piece, suit 
able'means for the entrance and exit of air 
thereto and therefrom, a hood which incloses 
the mouth and nose pieces, means to permit 
the entrance of air to, and exit from, the 
hood," a continuous strip which presses 
against the mouth piece remote from its 
edges and is attached to the hood adjacent to 
its edges, and other straps which inclose the 
hood and are connected thereto adjacent to 
its edges. 

7. In an apparatus of the class stated, the 
respiratory portion whereof comprises a hol 
low-mouth piece and a hollow nose piece pro 
vided with suitable means for the entrance 
and exit of air thereto and therefrom, seal 
ing devices which surround and separately 
inclose the mouth piece and the nose piece, 
the edges of which make contact with 
the forehead, cheeks, jaws and chin, a 
hood which incloses the nose and mouth 
pieces, a continuous strap which passes 
acrossthe mouth piece and is attached to 
the exterior of the hood, another continuous 
strap WlllCh passes across and embraces and 
is attached 'to the upper part of the hood, 
and another continuous strap attached to the 
hood and extendmg vertically over the ridge 
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of‘ the nose piece, between the eyes, across 
the forehead and over the head of the 
wearer, the said straps being so connected 
thereto and to the hood as to ?rmly hold the 
apparatus in desired position. 

8. In an apparatus of the class stated, 
?exible devices adapted to cover the mouth 
and nose of the wearer and provided with 
suitable means for the entrance and exit of. 
air thereto and therefrom,'sealing devices 
attached to the edges of said mouth and nose 
devices which contact with the face, upper 
lip and chin of the wearer, and which sur 
round and separately inclose said organs re 
spectively, a hood which incloses the said 
mouth and nose devices, and means to ?rmly 
hold the apparatus in desired position. ' 

9. In an apparatus of the class stated, hol 
low,l?exi=ble, non-metallic devices adapted 
to cover the mouth and nose of the wearer 
and provided‘ with suitable means for the en 
trance and exit of air thereto and there! 
from, sealing devices attached to all the 
edges of said mouth and nose pieces .respec' 
tively which contact with the face, upper 
lip and’ chin of the wearer, a hood which in 
closes the said mouth and nose devices, and 
means to ?rmly hold the apparatus in de 
sired position. 

10. In an apparatus of the class stated, de 
vices adapted to cover the mouth and nose 
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of the wearer and ,provided with suit ble ' - 
means for the entrance and exit of air there 
to and therefrom, a sealing device for the 
edges of said mouth and nose devices which 
contact with the face and chin of the wearer, 
ahood which incloses the said mouth and 
nose devices, means actuated by the respira 
tion of the wearer whereby air is forced 
into and >. out of the hood, and means to 
?rmly hold the apparatus in desired posi 
tion: - ‘l 

11. In an apparatus of the class stated, 
devices .adapted to cover the mouth and nose 
of the wearer and provided with suitable 
means for the entrance and exit of air there 

. to and ‘therefrom, a sealing. device upon all 
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the edges of said mouth and nose devices ' 
a which contact with the face and chin of the 
wearer, a hood which incloses vthe said. 
mouth and nose devices the edges whereof 
make contact with the face and chin of the 
wearer, means to create and maintain at 
mospheric pressure within the hood, and 
means to ?rmly hold the apparatus in de 
sired position. ’ - ' . r , 

12. In an apparatus of the class stated, a 
sealing device for the ed es of the respira-' 
tory portion thereof whi?r contact .withthe 
face and chin of the wearer, consisting of a 
piece of ?exible, air-tight material rolled 
over inwardly upon itself, a cross section 
of which taken at any part presents the 
contour of a volute. ' ' '' 

13. In an apparatus of the‘ class stated, 
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embodying a respiratory portion and a hood, 
means to ventilate the hood- consisting of a 
cavity in the respiratory portion the open 
side whereof is closed by a member. adapted 
to be moved to and fro by the respiration of 
the wearer, means to both permit the en 
trance of air to, and prevent‘ its exit from, 
the cavity, and other means to permit the 
passage of air from the cavity into the hood 
and prevent its return to the cavity, means 
for the escape of excess air from the hood, 
and means to‘ firmly hold the apparatus in 
desired position. 

14. In an apparatus of the class stated, 
embodying arespiratory portion and a hood, 
means to create a circulation of air through 
the hood, consisting of a pump ‘actuated by 
the respiration of the wearer which alter 
nately drawsi air inwardly to the interior 
of the pump and ejects it‘ therefrom into the 
hood, and means to ?rmly hold'the appara 
tus in desired position. - ' 

15.11} an apparatus of the class stated, 
embodying a respiratory portion and a hood, 
means to supply air to the interior of the. 
hood consisting of a cavity in the respira 
tory portion the open side whereof is closed 

25 

by a ?exible diaphragm con?ned at its edges - 
only, its remaining portions being free from. 
contact with anything and adapted to be 30 
moved to and fro by thev respiration of the ' 
wearer, means upon inhalation to both per 
mit the entrance of air to, and prevent its 
exit from, the cavity, other meansupon ex 
halation to both permit the passage of air 
from the cavity into the ‘hood and prevent 
its return to the cavity,‘ means to permit the 
escape‘of excess air from the hood’, and 
means to‘ ?rmly hold the apparatus in de 
sired position. '- t 
Intestimony whereof I have 

name'to this speci?cation. . . 

JOHN M. GANZER.'_ 

signed my 
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