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SMOKE-MASK FOR RESPIRATION APPARATUS. 

1,105,127. Specification of Letters Patent. Patented July 28, 1914. 
Application filed October 18, 1910, Serial No. 587,701. 

To all othon, it may concern 
Beit known that I, ALEXANDER BERNHARD 

DRAGER, a subject of the German Emperor, 
residing at Lübeck, Germany, have invented 
certain new and useful Improvements in 
Smoke-Masks for Respiration Apparatus, of 
which the following is a specification. 
The present invention relates to smoke 

masks for respiration apparatus as they are 
used by fire brigade men, in mines, and so on. 
In known smoke masks of this kind an in 
flated pneumatic tube is employed for pro 
ducing a close joint, which tube fills out the 
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gap between the rigid or almost rigid rim 
of the mask and the head of the wearer, so 
that a hermetical closure is obtained between 
the inside of the mask and the atmosphere. 
According to the present invention the 

lines of the pneumatic jointing tube are in 
dependent of the rim of the mask, so that 
the pneumatic tube can adapt itself to any 
shape of head, and will thereby produce a 
close joint even under the most unfavorable 
circumstances. For the said purpose the 
mask is made of two parts, the rigid face 
part on the one hand, and a less rigid or 
pliable part on the other hand, serving to 
form a non-elastic but pliable support for 
the joint. The rigid face part is fitted in 
known manner with various accessories such 
as air valve, air supply nipple, window. and 
the like, and is coupled to the support for the 
jointing part by means of an elastic airtight 
member, which will admit of the said joint 
ing part varying its shape. - 
The support for the joint is preferably 

made of a strong strap which is provided on 
its inside with an inflatable tube preferably 
of india rubber and which may be adjusted 
to various widths. The strap may, how 
ever, be omitted and in that case the inflata 
ble tube is not made of india rubber but of 
a strong airtight fabric impregnated with 
india rubber. 

For the purpose of securing a fully satis 
factory joint at the parts of the head which 
are not very curved, when there is not rigid 
abutment for the pneumatic tube, the respec 
tive parts of the jointing tube are provided 
on their outside with more or less rigid re 
inforcing webs, which will force the inflated 
tube to closely adhere also at those parts of 
the face, which are flat, say the cheeks. A 
further improvement of the joint may be 
obtained, by combining the jointing tube 

latter. 
is preferably fitted with R i, i, as indi 

with a collar, which will, on the mask being 
donned, encircle the whole front part of the 
head, and afford a sufficiently tight closure 
even if the pneumatic tube might become 
leaky or otherwise ineffective. The arrange 
ment may be so made, that the collar also 
forms along its whole extent a pneumatic 
tube of a corresponding section. 
In the accompanying drawings the inven 

tion is exemplified in various constructional 
forms. 

Figure 1 is a vertical section through a 
Smoke mask and illustrates the manner of 
fixing the same to the head of the wearer. 
Fig. 2 is a perspective. view of the same 
mask on a smaller scale, in combination with the oxygen apparatus diagrammatically 
shown. Fig. 3 is another constructional form 
of the mask similar to Fig. 1. Figs. 4-10 
illustrate another modification of the joint 
ing tube, the said tube being fitted with a 
collar. The mask proper is shown only in 
Fig. 4 by dotted lines, in the other figures 
it has been omitted for greater simplicity. 
The Figs. 4, 7 and 9 illustrate the position 
of the jointing tube on the head of the 
wearer in side view. Fig. 6 in front view, 
whereas the Figs. 5, 8 and 10 show various 
modifications of the jointing tube in cross section. Figs. 11-15 illustrate the provision 
of reinforcements for the jointing, tube 
along the flat portions of the head; Figs. 
11-13 show these reinforcements in combi 
nation with an ordinary flat pneumatic tube: 
Figs. 14 and 15 show the reinforcements in 
combination with a pneumatic tube forming 
itself the collar. 
In Fig. 1a is the jointing tube, b the more 

or less rigid rear part of the mask, a the 
pliable intermediate part for connecting the 
support b for the jointing tube a with the 
front rigid part d of the mask. This rigid 
part forms a cap or casing covering the face, 
and is preferably made of sheet metal; in 
front it is provided with a glass window 
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and below with a nipple f to which the 
respiration air tube may be connected, 
which leads to the oxygen apparatus A 
(Fig. 2). g is a small air pump, which 
communicates by means of a tube h passing 
through the interior of the mask with the 
jointing tube a, and serves for inflating the 

The rigid face part d of the mask 

cated in Fig. 1 by dotted lines. These pads 
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bear against forehead and chin of the 
iwearer, so that the rigid part d or the win 
dow e respectively are kept at the proper 
distance from the face. The support b for 
the jointing tube a and the connecting part 
c are made both of leather or another suit 
able material which is strong, pliable and 
airtight. The connecting part c may also 
be made of india rubber. If the adjoin 
ing tube of soft india rubber is to serve 
itself as the back part of the mask, it is pro 
vided with an outside strap or band b made 
of some pliable material such as leather 
which will adapt itself to the shape of the 
head and serve as rigid abutment toward 
outside for the soft, pneumatic tube, so that 
the latter can produce a close joint on the 
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5 with india rubber or the like. 

inside. The strap b surrounding the joint 
ing tube may be adjustable, so as to allow 
of adapting it to different shapes of head. 
In place of the elastic jointing tube sur 
rounded with a non-elastic but pliable strap 
also a tube of non-elastic airtight material 
may be used, say of canvas impregnated 

In such in 
stance the abutment for the tube is formed 
by the outer wall of the same. This modi 
fication of the joint is shown in Fig. 8, 
which otherwise corresponds with Fig. 1. 
The tube is here connected to the front rigid 
part d the same as in the hereinbefore de 
scribed modification, by means of a sleeve c 
of pliable, airtight material. This sleeve 
may however also be integral with the pneu 
matic tube. 

Figs. 4-11 illustrate a constructional form 
of the jointing tube, in which the latter is 
combined with a collar encircling the front 
part of the head. In this constructional 
form the jointing tube can be directly con 
nected to the rigid part of the mask, that is 
to say without need of the intermediate part 
mentioned in the constructional forms here 
inbefore described. However, there is noth 
ing to prevent such an intermediate part be 
ing used as well. 

the constructional form according to 
Figs. 4-6 the collara is inade in form of the 
pneumatic tube itself. The collar will, even 
when not inflated, adhere with its front edge 
closely and securely to the face. When the 
tube is then inflated, the joint will be a per 
fect one. In case the tube should be dam 
aged while working in localities filled with 
poisonous gases, the wearer will nevertheless 
be able to escape into a safe place with some 

60 

recaution, as the collar will even when 
imp, prevent the noxious gases from enter 
ing into the smoke mask. Besides the soft 
E. generally employed for the jointing 
tubes of smoke masks, also fabrics impreg 
nated with india rubber may be used for such 
collar, this latter material besides affording 
a greater safety against damages and burst 
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remain in place by itself when inflated; it is 
however advisable to provide it with a back 
strap, so as to prevent it from slipping off 
the possibly inclined surface of the skull. 
It will not be necessary to pull this stra 
very tight, as the inflated tube will itself 
produce the necessary pressure against the 
respective parts of the head. Only in case 
the tube has become damaged, and when the 
"collar alone has to produce the joint, the 
back strap will come into operation. The 
collar proper 1 of the pneumatic tube a may 
also be made of soft rubber without any hol 
low space inside, as shown in Figs. 7-10. 

In the modification according to Figs. 7 
and 8 the collar extends transversely to the 
pneumatic tube, whereas according to the 
modification in Figs. 9 and 10 the collar 
forms a flange directed toward inside. The 
joint produced by means of a collared pneu 
matic tube has the advantage, that compara 
tively large surfaces will be covered, and 
this will be far more agreeable to the wearer, 
than if the joint is produced in a narrow 
line only in form of constriction. The 
new.jointing part may furthermore be made 
without any or almost without any crimp 
ing and so applied, whereas with the known 
plain jointing tubes will form plaits, at the 
bends chiefly, which are very disagreeable to 
the wearer. 
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When the smoke mask is made. with a . 
loose back part, the disadvantage will be 
observed with certain shapes of heads, that 
the jointing tube bears properly only on the 
curved part of the skull and below the sweep 
of the chin, and the joint at the sides of 
the face is insufficient. Even when inflated 
the tube may be drawn away from the face 
at these parts by a slight exertion only. This 
disadvantage is avoided by the arrangement 
according to Figs. 11-15, where the pneu 
matic tube is provided with reinforcements 
along the respective parts, said reinforce 
ments being arranged on the outside of the 
tube. These reinforcements consist prefer 
ably of rigid or elastic metal straps, pieces 
of wood or the like, which are either secured 
directly to the tube, or to a separate strap of 
non-elastic material laid around the tube. 
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The reinforcing stays k may be either straight or bent through inwardly. 
In place of an endless strap b also two 

straps may be employed, of which the one 
is connected to the upper and the other to 
the lower ends of the reinforcements ki. If 
the walls of the tube consist of non-elastic 
or but slightly elastic material, it will not 
be necessary to provide a separate strap or 
belt. The reinforcements k are then attached 
direct to the pneumatic tube as shown in 
Fig. 3. If the pneumatic tube is made in 

sides are preferably arranged at the rear 
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form of a collar, the reinforcements at the 

65 ing than soft rubber. The collar tube a will edge of the tube. The reinforgements on 180 
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the outside of the pneumatic tube may also 
be provided at other parts than those shown 
in the drawings. So if the tube does not 
pass below the chin but across the chin, it 
will be necessary to provide here a reinforce 
ment in form of an accordingly bent bar. 
The length of the reinforcing bars is so 
chosen, that the adjoining parts of the walls 
of the tube exert a pull on the reinforce 
ments in the direction toward the parts of 
the face, where the close joint is to be pro 
duced. - 

I claim: 
1. A smoke mask, consisting of a front 

rigid face part, a rear inflatable tube which 
is laid around the head of the wearer, a 
liable airtight intermediate part extending 
rom said face part rearwardly to said tube 
and non-elastic pliable means surrounding 
said tube and connecting it to said inter 
mediate part. 

2. A smoke mask, consisting of a front 
rigid face part arear inflatable tube which 
is laid around the head of the wearer, a 5 pliable airtight intermediate part extending 
from said face part rearwardly and sur 
rounding said tube with its rear edge. 

3. A Smoke mask, consisting of a front rigid 
face part, a rear inflatable tube which is 
laid around the head of the wearer, a pliable 
airtight intermediate part extending from 
said face part rearwardly to said tube and 

non-elastic pliable means surrounding said 
tube and connecting it to said intermediate 
part, said non-elastic pliable means consist 
ing of an adjustable strap. 

4. A smoke mask, consisting of a front rigid face part, a rear pneumatic tube which 
is laid around the head of the wearer, a 
liable airtight intermediate part extending 
rom said face part rearwardly to said tube 
and non-elastic pliable means surrounding 
said tube and connecting it to said inter 
mediate part, said tube having the shape of 
a sleeve extending forwardly and being of 
less perimeter on its front part. 

5. A smoke mask, consisting of a front rigid face part, a rear pneumatic tube which 
is laid around the head of the wearer, a 
pliable airtight intermediate part extending 
from said face part rearwardly to said tube 
and non-elastic pliable means surrounding 
said tube and connecting it to said inter 
mediate part, said tube having the shape of 
a sleeve extending forwardly and being of 
less perimeter on its front part, said front 
part being solid. 
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In testimony whereof I affix my signature 
in presence of two witnesses. 

ALEXANDER BERNHARD DRAGER. 
Witnesses: 

OsCAR ScHWISTER, 
JoHs. WULF. 


