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This is a division of my co-pending applica 
tion No. 49,981, filed November 15, 1935. 
This invention relates to respiratory appli 

ances having circulation of the respiratory air 
and automatic lung-controlled oxygen feeding. 

In respiratory appliances of this kind, arrange 
ments are known for avoiding excess of nitrogen. 
The arrangements aim at the passage of a Suf 
ficient quantity of nutritive gas or Oxygen Whilst 
avoiding the constantly uniform nutritive gaS 
feeding which considerably shortens the dura 
tion of use of the appliance, and which is mostly 
provided in addition to the automatic lung-con 
trolled feed. 

In order in a respiratory appliance having 
automatic lung-feeding, to adapt the supply of 
oxygen exactly to the demand at any time, the 
respiratory appliance is, in accordance with the 
invention, connected to an intermediate con 
tainer of variable volume and maintained con 
tinuously under regulated pressure of the oxygen 
so that every movement of the wall of the re 
spiratory bellows is mechanically transmitted 
and which container is also connected with the 
respiration bellows by means of a connecting 
member adapted to introduce the oxygen into 
the belows and having a force closure control, So 
that on each increase of volume, Oxygen passes 
from the storage container into the intermediate 
container and on each diminution of volume, 
oxygen is pressed out of the container into the 
respiration bellows. In Order not to render more 
difficult the movement of the wall of the respira 
tion bellows by means of the pressure of the 
oxygen inside of the intermediate container, pres 
sure compensating means may be provided; for 
example, a movable bottom or piston which sub 
divides the container, is actuated by lever trans 
mission and has a double contacting action, a 
spring member operating in opposition to the 
oxygen pressure, or the like: 
The respiration bellows is in general larger 

than the intermediate container connected to it. 
The ratio of the dimensions taken in connection 
with the position of the parts with regard to 
one another is so chosen that the quantity of 
respiration air in the bellows has a certain 
amount of Oxygen, for example, about 4-10% 
added to it. The intermediate container is during 

...the employment of the appliance, in continuous 
direct connection with the reducing valve of the 
oxygen container, which may be, for example, 
adjusted to a pressure of 100 mm. Water column. 
If, during the inspiration, the volume of the 
respiration bellows decreases, then with the cor 
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responding diminution of the intermediate con 
tainer, the oxygen located therein must pass over 
through the connection provided into the respira 
tion bellows, inasmuch as the reducing valve 
prevents a return of the oxygen into the oxygen . 
container. In order that the oxygen from the 
intermediate container be unable to pass over 
from the intermediate container into the respira 
tion bellows continuously but only when its volume 
is decreased, a valve controlled by force closure 
is inserted in the connecting conduit Which waive 
is closed under greater pressure than exists in 
the intermediate container. If, for example, the 
Oxygen pressure in the intermediate container 
amounts to 100 mm. Water column, then a coun 
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ter pressure on the valve in the connecting con 
duit of about 120 mm. Will suffice for closing it. 

For the respiration bellows in appliances ac 
cording to the present invention, bellows of con 
certina-like type having a fixed lower wall and a 
movable but rigid upper wall, are particularly 
suitable. Bellows of this kind have a volume 
and a variation Of Volume which can be easily 
determined--which fact is important in connec 
tion with the present appliance for the reason 
that the Oxygen supply is dependent on the varia 
tion of volume of the respiration bellows. Further 
more these bellows render possible easy trans 
mission of the movement of their walls. If the 
transmission of the movement is effected by 
means of a One Or tWO-armed lever, then the 
power necessary for the alteration of volume can 
be diminished by the alteration of the point of 
connection of the intermediate container with 
the short lever arm. This power is also in any 
case less On account of the smaller volume of the 
intermediate container as compared with the 
respiration bellows. The Oxygen pressure existing 
in the intermediate container facilitates the ex 
pansion of the respiration bellows and thereby 
diminishes the resistance of the wall of the bellows 
during the expiration. If, as is provided for, the 
Oxygen pressure in the intermediate container is 
eliminated by means of a compensating arrange 
ment, then the alteration of volume of the inter 
mediate container does not cause any overload 
during the movement of the walls of the respira 
tion bellows. The force for opening the valve 
in the connecting conduit can be completely elimi 
nated by the transmission ratio of the long lever 
arm to the short One. 
The advantage of the intermediate container 

as a measuring device resides, as compared with 
the known arrangements, in the fact that the 
conducting path for the respiration air remains 
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entirely free and independent. The Oxygen no 
longer flows, as in the case in all the hitherto 
known appliances, on the release of the valve 
automatically controlled by the lungs, into the 
interior of the whole appliance at the pressure of 
the pressure-reducing valve or directly at the 

- whole pressure of the oxygen container, but, by 
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the direct connection of the reducing valve with 
the intermediate container, the supply of oxygen 
is in the first place limited to the capacity of the 
latter and the quantity of oxygen passing out of 
the intermediate container into the conducting 
path is limited to the particular amount which 
is determined by the alteration of volume of the 
respiration bellows. w 

In order that the invention may be fully under 
stood, some embodiments thereof will now be 
described by way of example by reference to the 
accompanying drawing in which the figures of 
the drawing are restricted to that part of a 
respiration appliance which is necessary for the 
comprehension of the invention. The drawing 
ShoWS in: w. 

Fig. 1, the mechanical and pneumatic connec 
tion of the respiration bellows with an inter 
mediate container subdivided by means of a 
movable bottom, and the always open connection 
of the latter with the reducing valve of the oxygen 
container, 

Figs. 2-4, the same connection with a single 
space intermediate container with various means 
for the transmission of the movement, 

Fig. 5, a tension spring in the interior of the 
intermediate container, and 

Fig. 6, a compression spring above the inter 
mediate container acting as a compensation for 
the Oxygen preSSLIre. 
According to Fig. 1, the intermediate container 

b is provided with a pressure compensating means 
consisting of a movable intermediate bottom d, . 
which is connected with the two stationary boun 
dary walls after the manner of a concertina. Into 
each of the two boundary walls, a branch of the 
conduit c1 to the reducing valve c opens, so that 
both halves of the container b are under the same 
oxygen pressure. By means of the two-armedlever 
g adapted to swing on the stationary fulcrum f, the 
movement of the wall of the respiration bellows a 
is transmitted to the movable intermediate bot 
tom d of the container b. During this movement, 
the intermediate bottom d presses the oxygen al 
ternately out of the lower and upper container 
half b through the conduits c which are likewise - 
connected to the two boundary walls of the con 
tainer, the oxygen passing either directly or in 
directly into the respiration bellows a. As a con 
sequence of the fact that the bottom d is operated 
upon by the oxygen on both sides, the pressure in 
the intermediate container above and below the 
bottom d is compensated. For the movement of 
the bottom d, only the power required for opening 
the valve ac in the connecting conduit c is conse 
quently necessary. If, for example, the oxygen 
pressure in the intermediate container amounts 
to 100 mm. and the load of the valve at to about 
20 mm. more, then there is opposed to the trans 
mission of movement of the respiration bellows 
to the intermediate container only the small pres 
sure of 20 mm., which, however, is almost entirely 
eliminated by the arrangement of the intermedi 
ate bottom d on the short lever arm. The magni 
tude of the movement of the intermediate bottom 
d and consequently the alteration of volume of 
the container b, can be adjusted by providing on 
the short arm of the lever g a number of bores, 
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wherein a variable positioning of the bottomatis 
rendered possible. In this embodiment, in conse 
tuence of the subdivision of the intermediate C9a 
tainer b, the oxygen therefrom is pressed into the 
respiration bellows, not only when the latter con 
tracts, but also when it expands. 

In the embodiment shown in Fig. 2, the trans 
mission of motion from the respiration bellows a 
to the intermediate container b is effected by 
means of the one-armed lever g fulcrumed at f, 
the point of application of the respiration bellows 
a being on the long lever arm, and the point of 
application of the intermediate container b being 
on the short arm. In this case, the conduit c 
leads from the intermediate container b to the 

O 

reducing valve c, and the conduit c2 with the 
valve a leads to the respiration bellows a. 

In Figure 3, the intermediate container b is ar 
ranged in the middle of the respiration bellows a. 
Both of these are retained in position so as to be 
movable by means of the common top wall. From 
the reducing valve c the conduit cleads into the 
intermediate container b which is connected with 
the respiration bellows a by means of the connec 
tion c which is controlled by force closure. 
In the embodimient shown in Figure 4, the 

respiration bellows a is located after the manner 
of a wedge between two walls connected by a 
hinge f, the upwardly directed wall g being 
adapted to swing and, owing to this capacity for 
Swinging, produced by the alteration of volume 
of the respiration bellows a effecting the altera 
tion of volume of the intermediate container b. 
The container b, which is adapted to be arranged 
at any desired place between the two walls, is, 
in this case, illustrated as being located on the 
long lever arm. The intermediate container b is 
also connected by means of the conduit cl with 
the reducing valve c and by means of the conduit 
c which is controlled by force closure with the 
respiration bellows a. 

For compensating for the oxygen pressure, 
there is provided, according to Figure 5, a ten 
sion Spring arranged inside the intermediate con 
tainer b, which spring, acting against the oxygen 
pressure, tends constantly to draw the movable 
top wall of the container downwards, whilst in 
the construction shown in Fig. 6, there is ar 
ranged above this movable top walla compression 
Spring supported at its other end. If the power 
demand for compressing the intermediate con 
tainer b exceeds the permissible load on the lungs, 
which for example, may be the case in the em 
bodiments illustrated in Figs. 3 and 4, a compen 
sating means of this kind for the pressure is de 
sirable. In an arrangement such as is shown in 
Figure 2, wherein the operating power for the 
intermediate container is applied to the short 
lever arm, a pressure compensating means is not 
necessary. ... 
With the iyérmediate container b the vari 

ability of its volume is illustrated on the drawing 
by means of an intermediate bottom moved after 
the manner of a concertina, or by a similarly 
moved top wall. The same object can be obtained 
by means of a bellows of another kind, or a sta 
tionary hollow cylinder having a piston moved 
within it by the action of the respiration bellows. 
The position of the respiration bellows with the 

quantity meter regulating the oxygen supply is 
the same as is general with circulation appliances 
for the respiration bellows, for example, between 
the air purifying chamber and the inspirating 
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claim, 

1. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combina 
tion of: a respiratory bellows, a source of OX 
ygen supply, and an intermediate variable vol 
ume container in communication with said oxy 
gen supply source and said respiratory bellows 
in such manner as to allow of passage of oxy 
gen from said source to said container and from 
said container to said bellows, and said con 
tainer being constantly positively operatively 
connected to the wall of said bellows such that 
every variation in volume of said bellows. pro 
duces a proportional variation in volume of said 
intermediate container, every volume increase of 
said container causing oxygen to pass from said 
source of supply to said intermediate container 
and every volume diminution thereof causing 
oxygen to be forced from said container into 
said bellows in an amount which is a constant 
uniform percentage of the air respirated. 

2. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combina 
tion of: a respiratory bellows, a source of oxygen 
supply; an intermediate variable volume con 
tainer in communication with said oxygen Sup 
ply source and said respiratory bellows in such 
manner as to allow of passage of oxygen from 
said source to said container and from said con 
tainer to said bellows; and a lever connected at 
one end to said container, and constantly re 
sponsively connected at the other end to said 
bellows for positively operatively connecting said 
container to the wall of said bellows such that 
every variation in volume of Said bellows pro 
duces a proportional variation in volume of Said 
container, every volume increase of said con 
tainer causing oxygen to pass from Said Source 
of supply to said intermediate container and 
every volume diminution thereof causing oxy 
gen to be forced from said container into said 
bellows in an amount which is a constant uni 
form percentage of the air respirated. 

3. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combina 
tion of: a respiratory. bellows, a source of oxy 
gen supply, an intermediate variable volume 
container communicating with said oxygen sup 
ply Source and Said respiratory bellows in such 
manner as to allow of passage of oxygen from 
said source to Said container and from said con 
tainer to said bellows and said container being 
constantly positively operatively connected to 
the wall of said bellows such that every varia 
tion in volume of said bellows produces a pro 

... portional variation in volume of said interme 
diate container, every volume increase of said 
container causing oxygen to pass from said 
Source of supply to said intermediate container. 
and every volume diminution thereof causing 
oxygen to be forced from said container into said 
bellows in an amount which is a constant uniform 
percentage of the air respirated, and force clo 
sure means for preventing passage of oxygen 
from said container to said bellows except dur 
ing movemeat of the latter. 

4. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combina 
tion of: a respiratory bellows, a source of oxy 
gen supply, an intermediate variable volume 
container, conduits connecting said container 
respectively to said oxygen supply source and to 
said respiratory bellows in such manner as to 
allow of passage of oxygen from said source to 
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said container and from said containerto said bel 
lows, and said container being constantly positive 
ly operatively connected to the wall of said bellows 
such that every variation in volume of said bel 
lows causes a proportional volume variation of 
said intermediate container, every volume in 
crease of said container causing oxygen to pass 
from said source of supply to said intermediate 
container and every volume diminution thereof 
causing oxygen to be forced from said container 
into said bellows in an amount which is a con 
stant uniform percentage of the air respirated, 
and a valve disposed in the conduit connecting 

O 

said container to said bellows, said valve being 
held normally closed under the action of a force, 
such as a spring, greater than the pressure of 
the oxygen in said container. 

5. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combination 
of: a respiratory bellows; a source of oxygen sup 
ply; an intermediate variable volume container 
communicating with said oxygen supply source and 
said respiratory bellows in such manner as to al 
low of passage of oxygen from Said Source to said 
container and from said container to said bellows; 
and a lever connected at one end to said container 
and at the other end to said bellows positively op 
eratively connecting said container to the Wall of 
said bellows such that every variation in volume 
of said bellows causes a volume variation of said 
container, every volume increase of Said container 
causing oxygen to pass from said source of supply 
to said intermediate container and every volume 
diminution thereof causing oxygen to be forced 
from said container into said bellows in an 
amount which is a constant uniform percentage 
of the air respirated, and the point of engagement 
of said lever with said container being variable 
for the purpose of controlling the variation of Wol 
ume of said container. 

6. In a lung controlled respiratory appliance 
having automatic oxygen Supply, the combination 
of a respiratory bellows; a source of oxygen Sup 
ply; an intermediate container of variable volume 
communicating with the respiratory bellows and 
the oxygen Supply Source; and a movable bottom 
subdividing said container, said bottom being op 
eratively connected to the Wall of said bellows 
such that every Wall movement Of Said bellows is 
transmitted to said bottom. Whereby each expan 
sion and contraction of said bellows causes alter 
nately the evacuation of one side and the simul 
taneous filling of the other side of said container. 

7. In a lung controlled respiratory appliance 
having automatic oxygen supply, the combination 
of: a respiratory bellows; a source of oxygen sup 
ply; an intermediate variable volume container : 
communicating with said oxygen supply source 
and said respiratory bellows in Such manner as to 
allow of passage of oxygen from said source to 
said container and from said container to said 
bellows; and said container being positively oper 
atively connected to the wall of said bellows; and 
a tension spring disposed within said container, 
said spring-normally tending to contract said con 
tainer, the arrangement being such that every 
wall movement of said bellows causes a volume 
variation of said container whereby on every vol 
ume increase oxygen passes from said source of 
supply to said intermediate container and on 
every volume diminution oxygen is forced from 
said container into said bellows, the pressure of 
the oxygen in said container being compensated 
by said spring. 

8. In a lung controlled respiratory appliance 
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4. 
having automatic oxygen supply, the combination 
of: a respiratory bellows; a source of oxygen sup 
ply; an intermediate variable volume container 
communicating with said oxygen Supply source 
and said respiratory bellows in such manner as to 
allow of passage of oxygen from said source to 
said container and from said container to said 
bellows; and said container being constantly posi 
tively operatively connected to the Wall of said 
bellows; and a compression spring arranged above 
and connected to the top of said container, the 
arrangement being such that every variation in 
volume of said bellows causes a volume variation 
of said container every volume increase of said 
container causing oxygen to pass from said source 
of supply to said intermediate container and every 
volume diminution thereof causing oxygen to be 
forced from said container into said bellows in an 
amount which is a constant uniform percentage 

20 of the air respirated and the pressure of the Oxya 
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gen in said container being compensated by said 
spring. 

9. A lung controlled respiratory appliance hav 
ing automatic oxygen supply including the con 
bination of: a source of oxygen supply; a respira 
tory bellows connected to said oxygen supply; a 
variable volume container communicating with 
said supply and said bellows and through which 
said oxygen passes; a movable partition member 
subdividing said container, the container on both 
sides of said movable member being connected to 
said oxygen supply and to said bellows; and a 
lever operatively connected to said bellows and to. 
said container for the purpose of transmitting the 
movement of said bellows to said intermediate 
container, whereby each expansion and contrac 
tion of said bellows causes alternately the evacua 
tion of one side and the simultaneous filling of 
the other side of said container. 
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