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7 Claims» (amen: 
This invention relates to breathing apparatus 

of the self-contained, or regenerative, type, for 
the use of miners, airmen, and others, in atmos 
pheres which are vitiated with matter injurious 
to the lungs or for any other reason'lare un 
breathable. . . ‘ _ 

Breathing apparatus of the type contemplated 
characteristically comprise a ?tting to ‘be ‘worn 
upon the head (which ?tting may be amouth 
piece, face mask, or head mask and Will‘herein- ' 
after be referred to simply as a head‘ fitting) 
and a ?exible breathing chamber into which ex-. 
haled air is passed from the head ?tting" via a 
charge 'of ‘material (hereinafter referred to" as 
regenerating material) active upon contact with 
respired air either to absorb the water (H20) and 
carbon dioxide (CO2) contents thereof, or to1ab-4 
sorb‘ H20 and CO2 and at the same time to's'up-‘ 
ply to the air a replenishing ‘charge of oxygen, 
to restore the air to its original conditio'nfThe 
treated air is returned to [the head] ?tting for 
further breathing, being thus continuously) in 

1 haled, exhaled, regenerated and again inhaled. 
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Regenerating compositions of the type'ref'er'red 
to are well known in the art and per se form no 
part of this invention, for which ‘reasons they re 
quire no detailed description. 1 ‘ ' 
A drawback vof breathing apparatus‘ of this 

type as known prior to my invention was. that 
to replace an exhausted charge of’regenerating 
material by a fresh charge has necessitated- the 
suspension of use of the apparatus'and conse 
quently the withdrawal of the wearer‘ from his 
place of operation in the unbreathable atmos' 
phere to a position where the atmosphere is 
breathable. 'I'his'hasbeen due to thefact that 
to gain access'to- the charge of regenerating ma 
terial for its exchange by a fresh charge has in 
volved opening the‘apparatus with consequent 
free access of the surrounding ~atmosphere into 
the interior thereof, coupled with the further fact 
that the recharging operation occuplesja period 
of time considerably longer .than the maximum 
period during which it would be safe or‘. pose 
sible for the wearer of the apparatus to dispense 
with the action of the regenerating material? 

In consequence of this difficulty the practice 
has been to use'a large chargeof ‘regenerating 
material, but this has caused ‘the‘apparatus to 
be somewhat bulky, and.thereforevcurnbersome 
and heavy. ' ' ' '_ 

. The major objects of the present invention are 
to overcome the foregoing and attendant dif? 
culties in asimple and efficient manner, bypro 
viding an apparatus in which the air-regenerate 
ing material can berenewed at will in the pres 
ence of unbreathable atmospheres, ‘without dan 
ger, and quickly, surely and easily, and further 
to .reduce bulk and weight‘ as compared'with prior 
practice. " 

According to the present invention, the breath= 
ing’apparatus is characterized by the provision 
of a regenerating unit containing a cartridge of 
regenerating ‘material which is replaceable by 
another charge without substantial exposure of 
the interior of the apparatus (that is to say‘ the 
internal space occupied by the air for respiration) 
‘to the external atmosphere. By this means, as 
will be understood, the foregoing practical draw 
backs'o-f previously known forms of regenerative 
breathing apparatus, (1. e., the necessity of per= 
forming the operation of replacing an exhausted 
charge of regenerating material by a fresh charge 
in an atmosphere which is breathable on account 
of the previous necessity for opening of the ap 
paratus) _ is at once avoided. Furthermore, to 
eliminate the'necessity of suspending use of the 
breathingapparatus during the recharging oper 
ation, the invention provides that said operation 
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is capable of performance su?iciently rapidly to 20 
enable 'the user of the breathing apparatus to 
change the charge of regenerating material not 
only without access of the external atmosphere, 
but'also without do?ing the head ?tting. ' 
‘Another feature of the invention resides ‘in 

the possibility of using cartridges of regenerating 
material which are small relative to the usual 
dimensions of the canisters customarily used in 
these apparatus. Thus, with a breathing appa» 
ratus incorporating this feature, the external die 
mensions of the part of the apparatus which aca 
commodates the regenerating material’ may be 
‘quite small, with corresponding elimination of 
the bulkiness and heaviness characteristic of'rer 
generative breathing apparatus as constructed, 
prior to my invention, or, in the case of breathing 
apparatus in which the part which accommodates 
the regenerating material isrlocated within the 
breathing chamber, with corresponding increase 
of available air space within this chamber. 
As will‘ be appreciated by those skilled in the 

art, the constructional details of the invention 
may vary widely; that is to say, the structural 
form an-d'arrangement of the parts whereby, in 
accordance with the broadest aspect of the ‘m4 
vention, the cartridge or other container of re“ 
generating material is rapidly replaceable upon 
exhaustion by another without exposure of the 
interior of the apparatus to the external at 
mosphere surrounding it, may vary considerably, 
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largely in accordance with design and conver'r- V 
ience in any given case, relatively to the general 
form and arrangement of the other parts of the 
apparatus. 1 
In one preferred form of the invention, how 

ever; the replaceable container of regenerating 
‘material is accommodated within a casing 
through which it is slidable with a gas'etight 
?t, being manually insertable into the casing at 

55 

one sidethereof and ejectable therethrough at the 60 
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opposite side by the insertion at the ?rst side of 
a second container to replace the ?rst,_ which 
second container pushes the ?rst out of the 
mounting as it is itself pushed thereinto. Such 
a casing is provided with openings in its wall 
for passage of the air therethrough. Thus there 
is provided a regenerating unit adapted to re? 
ceive exhaled air, for regeneration, which achieves 
the objects of theinvention. ‘ " 

As will be understood, with this preferred con 
structional form of the invention, the general ef 
fect characteristic of the invention, of the op; 
eration of replacing a spent container, or car 
tridge, by a fresh one being e?ectual without ex 
posure -of,_the interior of the apparatus to the 
external atmosphere, and therefore without need 
for {the userof the’ apparatus to withdraw to 
an atmosphere 'Which is breathable, is realized 
in an exceedingly simple and effective manner, 
for all that the’user has to do is simply to push 
out the spent container by inserting a fresh one 
in its place, in the mounting, and if, as is pre 
ferred in most, circumstances, the containers for 

_ use with the improved apparatus are in the form 
of small cartridges, a stock of suchfcartridges 
may;_]oe,-,readily, carried by the’ wearer of the 
breathing apparatus for use in the manner 're 
ferred to. as and ;when required. ' 

. It is to be understood, however, that the inven 
tion includes not simply the use of containers in 
the form of small cartridges, but if desired, larger 
containers, for example, containers simulating in 

_ size the usual’ canister hereinbefore referred to. 
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The gas~tightsliding mounting for the con 
tainer, according to the aforesaid preferred con 
struction, may take any convenient form. In the 
caseof the container being in the form of a 
small cartridge,’ it may be a rigid tubular cas 
ing open .at both'ends. In the case, on the other 
hand, of the cartridge taking the form of a large 
container, as referred to, the mounting maycon 
veniently comprise two opposed saddles adapted 
to embrace and hold the container between them 
and'ported to-register with air inlet and outlet 
openings provided in the walls of the container, 
to place them in communication one with the 
head ?tting of the breathing apparatus and the 
other with thebreathing chamber thereof. In 
such a construction, the two saddles are prefer 
ably resiliently drawn or pressed towards one 
another so as to embrace and retain the con 
tainer between them resiliently. This arrange 
ment, as will be appreciated, serves to ensure or 
enhance gas-tightness of ?t as between the rel 
atively ‘sliding surfaces of the container and the 
two saddles. 

>;Inl addition, suitable packingmeans may be 
provided, as between said relatively sliding sur 
faces, still further to enhance gas-tightness. of 
?t of these surfaces with one another, especially 
in the immediate neighborhood of the ports in 
the ‘saddles. ' 
,' ‘Having in the foregoing outlined the principal 
features of the invention, several constructions 
embodying it will now be described by way of 
example of how the invention may be carried into 
effect, ‘these constructions being described with 
reference to the accompanying drawings, of 
whicheFig. 1 is; a vertical sectional view through 
one form of breathing apparatus constructed in 
accordance with the invention; Fig. 2, a section 
on the line II-QII, Fig. 1, showing a cartridge of 
regenerating material in operative position in the 

. casing; Fig. :3, a, View similar to Fig. 2 showing 

75 a spent cartridge being ejected by the insertion 
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of a fresh one; Fig. 4, a vertical sectional view 
on a somewhat larger scale than Figs. 1 to 3, 
showing a larger form of container accommo 
dated in a modi?ed embodiment; Fig. 5, a front 
view of ‘the apparatus shown in Fig. 4; Fig. 6, 
a similar view to Fig. 4 showing another modi 
?ed construction; Fig. 7, a fragmentary section 
corresponding to the upper part of Fig. 4 and 
showing a detailed modi?cation of construction; 
.and Fig. 8, a view similar to Fig. 4 illustrating a 
modi?cation. 

Referring ?rst to Figs. 1 to 3, the apparatus 
comprises a head ?tting in the form of a face 
mask indicated rather schematically by the nu 
meral I, a tubular casing 2 having in the rear 
an opening 3 in communication with the mask 
through a connection 4, preferably of rigid char— 
actor. The front side of tubular casing 2 is pro 
vided with an opening 5, positioned opposite 
rear opening 3, leading to a connecting mem 
ber 6. Exhaled air passes from the mask into 
connection 4, thence through a non-return valve 

' ‘I mounted rearwardly of opening 3, and through 
that opening into a cartridge 8 containing re 
generating composition and disposed in casing 2. 
The air, passes through the cartridge and passes 
into connector 6, thence through a ?exible tube 
9 to the breathing bag II]. From the breathing 
bag'the air is returned to the mask through a 
?exible tube H, which leads to one end of a 
conduit member _I2'the other end of which opens 
into connection 4. Conduit I2 is provided with a 
one-way valve l3 adapted to permit regenerated 
air ‘to return to the mask, but to prevent ex 
haled air from passing directly to the breathing 
bag, thus compelling it topass to and through 
cartridge 8. 
' ‘Cartridge B is provided in its wall with inflow 
and out?ow openings l4 and I5, respectively, po 
sitioned to register with openings 3 and 5, respec 
tively, of casing 2. Actually the cartridge will 
be ?lled with air-regenerating composition, but 
in the various ?gures it has been omitted to 
avoid obscuring details. Most suitably a foram 
inous member I6 is disposed longitudinally of 
the cartridge to cause the air passing through 
it to be ‘well distributed throughout the regen 
erating mass. 
Tubular casing 2 is open at both ends so that, 

as already described herein,,the cartridges 8 are 
not only insertable into the casing from the side 
thereof, but also so that they may be pushed 
completely through the casing from the side at 
which they were inserted to the opposite side. 
Hence, upon a cartridge becoming exhausted a 
fresh cartridge can be pushed in its place in the 
mounting with simultaneous ejection of the dis 
placed cartridge, which emerges of course from 
the side of the mounting opposite to the side at 
which the'replacing cartridge is inserted. Fig. 2 
shows a cartridge 8 in operative position in the 
casing, while Fig. 3 shows an exhausted cartridge 
8 being ejected by insertion of a fresh cartridge 
8a,’ as just described. 
The tubular casing is also arranged to have ya 

gas-tight ?t with the inserted cartridges and to 
maintain this ?t during the sliding in of the re 
placing cartridge and the sliding out of the- dis 
placed cartridge, so that the operation of chang 
ing a cartridge is effectual with maintenance of 
gas-tight isolation of the interior of the appara 
tus from, the external atmosphere surrounding it. 
The interior of the apparatus is, of course, closed 
off from the external atmosphere at one of the 
open ends of the tubular casing by the advancing 
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end of the replacing cartridge Be as this is being 
slid into position in the casing, and at the other 
end by the trailing end of the ejected cartridge 8. 
Fig. 3 illustrates this effect. 

Referring next to Figs. 4 to 8, the container, 
or cartridge, 20, of regenerating material in the 
construction shown in these ?gures is of ap 
proximately rectangular form in horizontal sec 
tion and of the oval form shown in vertical sec 
tion. It is accommodated and resiliently‘held be 
tween an opposed pair of approximately arcuate 
saddles ‘M which are urged toward one another 
by springs 22 connected to a backing plate 23 
forming part of the apparatus. 
As in the case of the tubular casing 2 of the 

previously described construction, container 20 
of the construction of Figs. 4 and '7 is slidable 
with a gas-tight ?t into and out of operative po 
sition between the two saddles 2i . The gas-tight 
?t, however, is ensured by the resilient pressure 
of the saddles toward one another upon the con 
tacing surfaces S of the top and bottom of the 
container, this resilient pressure being due part 
ly to the action of the springs 22, and partly to 
tension produced in a Bowden or like wire 24 an 
chored at its ends to the top and bottom of the 
backing plate, or frame member, 23. This wire 
is threaded through eyes 25 on inlet and outlet 
conduits 26 and 21 leading, respectively, to and 
from the interior of the container 20. The wire 
bears upon the outer shoulders of the saddles 2|, 
as shown, and is tightened by manipulation of a 
lever 28 pivoted at 29 to a palm 30 adapted to 
abut the face of the container. ' 
' In order to ensure or enhance gas-tightness of 
?t between the spring-pressed saddles 2| and 
thetop and bottom surfaces respectively of the 
container 20, the said saddles are preferably pro 
vided with a resilient lining 3| of gas-impervious 
material, for example, absorbent material im 
pregnated with a lubricant adapted both to im 
part gas-imperviousness to the absorbent ma 
terial and also to serve as a lubricating agent to 
facilitate the insertion and simultaneous ejection 
of the containers into and out from position be 
tween the saddles. Alternatively, a gas-sealing 
and lubricating agent for the relatively sliding 
surfaces of the container and the saddles may 
be incorporated in the container wall; or again, 
suitable lubricating ?ttings may be provided in 
the mounting for the container, these ?ttings 
being arranged to be maintained charged with 
soap, grease or other lubricant. , 
‘The ends of container 20 are provided with 

openings 32 and 33 positioned to register with 
inlet and outlet conduits 26 and 21, respectively, 
to permit passage of the exhaled air through the 
regenerating composition contained in the car 
tridge. When handle 28 is manipulated to ac 
tuate the Bowden wire to apply tension, conduit 
members 26 and 2.7 are urged inwardly, and the 
pressureon them acts on lining 3| to seal the 
openings in the canister against leakage. 
As shown in Fig. 5, the saddles 2| are preferably 

formed at the insertion end with a bell mouth, 
.or outwardly turned lip, 34, to facilitate entrance 
of the leading end of the replacing container, as 
when this must ‘be done in darkness or under 
other conditions which might render the replac 
ing operation di?icult. In order to render more 
easy and more certain the correct positioning of 
the newly inserted container in the mounting 
(that is to say so that the inlet and outlet open 
ings 32 and 33 in the wall of the container shall 
properly register with the inlet and outlet con 

3 
duits 26 and 21) the arrangement is preferably 
such that when the container is properly posi 
tioned in the mounting the leading end is flush 
with the adjacent end faces of the saddles. With 
such an arrangement, the user of the breathing 
apparatus has simply to push the replacing con 
tainer su?iciently far into the space between the 
saddles to bring the leading end of the container 
flush with said end faces of the saddles, where 
upon he may rest assured that the interior of 
his newly inserted container is in proper com 
munication with the head ?tting of the appara 
tus on the one hand (through conduit 26) and 
the breathing bag thereof (through conduit 21) 
on the other. 
The containers are moreover preferably pro 

vided with guide ribs 35, Figs. 4 and 5, to assist 
in guiding the container properly into position 
between the saddles and thereafter to prevent 
the container from rotating therein. ' In the con 
struction shown in Figs. 4 and 5, there are two 
such guide ledges, one extending along the upper 
part of the outer side wall of the container and 
the other along the lower part of the inner side 
Wall. 
The modi?cation of construction shown in Fig. 

6 resides in this, that whereas in the arrange 
ment shown in Figs. 4 and 7 both of the saddles 
2i are resiliently mounted, in the construction 
shown in Fig. 6 only one of the saddles Zlw is so 
mounted, the other, 31, being rigidly mounted 
upon the carrier plate, or frame member, 23a. 
In addition, instead of pressing the two saddles 
toward one another by a tautened Bowden wire, 
the resiliently mounted saddle Zla is pressed 
toward the rigidly mounted saddle 31, and locked 
in operative position, by a cam lever 38 pivotally 
mounted upon the end of a bracket 39 projecting 
from the face of the carrier plate 23a. It will be 
appreciated,‘ however, that any other convenient ' 
means or arrangement may be employed for re 
siliently pressing and locking the two saddles to 
gether upon the intervening container. 

Referring again to the inlet and outlet con 
duits 26 and 2] which communicate respective— 
ly with the head ?tting of the apparatus and the 
breathing bag thereof, it will be seen from Fig. 4 
that these branches (which'are of identical con 
struction) are formed at the inner end with a 
?ange 49 which is received behind a cooperating 
flange 4| formed upon a boss portion 42 of the 
saddle 2|, and that the pressure exerted by the 
tautened Bowden wire 24 thus operates to press 
each conduit toward its adjacent bearing sur 
face against the canister through the intermedi 
ary of that part of the resilient liner 3| in the 
immediate neighborhood of the flange 40. By 
this means, as will be appreciated, the gas-tight 
ness of ?t as between the canister and the saddles 
is more especially ensured in the immediate 
neighborhood of theinlet and outlet conduits 26' 
and 27. 
An alternative mode of sealing the conduits is 

shown in Fig. 7. As in the preceding embodi 
ment, conduit 26a. is provided with a flange 40a 
which underlies a ?ange Ma extending inwardly 
from the top of boss 42a formed on saddle Zlb. 
In this instance, resilient liner am. is pro-vided 
with an opening corresponding in size to that of 
boss. 42a, and a resilient gasket 43 is positioned on 
top and‘ on the lower side of ?ange 400.. As in 
the preceding embodiment, conduit 26a is urged 
downwardly by Bowden wire 24a acting through 
lug 25a, but in this modi?ed construction it does‘ 
so against the action of a coil spring 44 acting 
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between flange vMa and the shoulder 45 provided 
on conduit 26a. It will be understood that al 
though this embodiment has been shown and de 
scribed as applied only to the inlet conduit, it is 
equally applicable to the outlet conduit. 
When the Bowden wire is tightened it urges the 

conduit downwardly, so that, the lower gasket 43 
is pressed against the container. to form an effec 
tive gas-tight seal between the container‘ and the 
conduit. With this construction, there is the ad 
vantage over the construction of Fig. 4, that when 
the Bowden wire is slacken'ed (by rotation of the 
cam lever 28) to permit or facilitate insertion 
of a fresh container 25! between the saddles, the 
?ange Qila of the conduit .is positively urged by 
spring 44. into gas-tight lit with the boss ?ange 
did of the‘ saddle, so that if there should happen 
to be leakage path for the external atmosphere 
past the ?ange li?la, this ‘path will be effectively 
blocked by the upper gasket 133. Thus leakage 
is prevented under all conditions. 

Fig. 8 shows a form of inlet conduit 2355a some 
what di?erent from that shown inFigs. 4 to '7. 
In this embodiment the bottom face of thecon 
duit is convex, so that the sealing pressure creat 
ed by the Bowden device is increased about the ' 
periphery of the cartridge opening 32. Of course, 
this modi?cation is applicable to both the inlet 
and outletconduits, although shown as applied 

' ‘to but one. 

If desired, in order to preserve in fully active 
condition the charge of regenerating material in 
the cartridge or other container, the openings in 
the wall of the container may be normally (that 
is to say, until the container is required to be 
used) closed by thin, air-impervious sheet mate 
rial, for example, oiled-paper. 
The cartridges, as also the larger form of con 

tainer referred to, may of course be of any de 
sired shape other than the shapes described in 
the foregoing embodiments of the invention and 
illustrated in the accompanying ‘drawings. 
According to the provisions of the patent stat 

utes, I have explained the principle and mode of 
construction of my invention and have illustrated 
and described what I now consider to represent 
its best embodiment. However, I desire to have 
it understood that, within the scope of the ap 
pended claims, the invention may be practiced 
otherwise than as speci?cally illustrated and de 
scribed. 

I claim: , 
1. In a self-contained breathing apparatus, an 

air regenerating unit for treating air exhaled by 
the wearer of the apparatus, the unit comprising 
a cartridge of air-regenerating material provided 
with an inlet opening for passing exhaled air into 
the cartridge, and with an outlet opening for 
egress of the treated air, and cartridge-holding 
means for receiving said cartridge slidably and ' 
adapted, to make a gas-tight ?t with the car 
tridge, said cartridge being so constructed that 
it is; replaceable when another cartridge is insert 
ed in direct contact therewith and that such con 
tact prevents access of external atmosphere into 
the apparatus during the replacing operation. 

2. In a self-contained breathing apparatus, an 
air regenerating unit for-treating air exhaled by 
the wearer of the apparatus, said unit comprising 
a tubular casing for receiving a, cartridge of air 
regenerating material, and a cartridge of air-re 
generating material slidably mounted within said 
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casing and making a gas-tight ?t therewith, the 
cartridge being provided with ports for passing 
exhaled air intoand removing treated air from the 
cartridge, and a spent cartridge being ejectable 
from one side of the casing by a fresh cartridge 
slidably inserted from the opposite side of the 
casing’ while substantially preventing access of 
external atmosphere into the apparatus. 

3. In a self-contained breathing ‘apparatus, an 
air regenerating unit for treating air exhaled by 
the wearer of the apparatus, said unit compris~ 
ing‘ a mounting open at its sides for slidably re 
ceiving a cartridge of air-regenerating material 
and provided with an inlet opening for passing 
exhaled air into the material and with an outlet 
opening for egress of the treated air, and a car 
tridge of air-regenerating material slidably 
mounted within said mounting and making a gas 
tight ?t therewith, said cartridge being provided 
with inlet and outlet openings adapted to register 
with those of said mounting, said cartridge and 
mounting having means cooperating to insure reg 
ister of the cartridge and mounting openings when 
the cartridge is completely inserted in the mount 
ing, said cartridge being so constructed that it is 
e'jectable from one side of the mounting when an 
other cartridge is inserted in direct contact there 
with in the other side of the mounting and that 
such contact prevents access of external atmos 
phere into the apparatus during the replacing 
operation. ' 

4. In a self-contained breathing apparatus, an 
air regenerating unit for treating air exhaled by 
the wearer of the apparatus, said unit compris 
ing a cartridge member having inlet and outlet 
openings and containing air regenerating mate 
rial, a frame, a mounting member including a pair 
of opposed saddles constructed to ?t against op 
posite ends of the cartridge and permit sliding in 
sertion and expulsion of the cartridge laterally of 
the saddles, said saddles being provided with open 
ings registering with said cartridge openings, and 
spring members carried by said frame urging said 
saddles against the ends of the cartridge, said car 
tridge being constructed so that it is readily eject 
able when another cartridge is pushed into the 
saddles in contact with it and that such contact 
substantially prevents access of external atmos 
phere intofthe apparatus during the replacing op 
eration. 

5. In a self-contained breathing apparatus in 
accordancerwith claim 4, releasable tensioning 
means acting on a saddle to provide gas-tight ?t 
between the saddle and the cartridge during use, 
release of said tensioning means permitting ex 
pulsion of the cartridge through sliding insertion 
of another cartridge while substantially prevent 
ing access of external atmosphere into the appa 
ratus. ' 

6. In a self-contained breathing apparatus ac 
cording to claim 4, means associated with one of 
said members cooperating with the other member 
to insure registry of the cartridge and saddle open 
,ings directly upon complete insertion of a car 
tridgeJ - , 

"7. In a self-contained breathing apparatus ac 
cording to claim 4, the cartridge'being provided 
with a rib member positioned to engage an edge 
of one of said saddles to insure registry of the 
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cartridge and saddle openings directly upon com- 70 
plete insertion of the cartridge. 

KURT A. GERSON. 


