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To aZZ whom it may concern: 
Be it known that I, ALEXANDER STEINHOFF, 

of Briesnitz, near Dresden, Kingdom of Saxs 
ony, German Empire, doctor of medicine, 
have invented certain new and useful Im 
provements in Apparatus for Treating Em 
physema, of which the following is a speci? 
cation. ' 

The present invention consists in an appa 
ratus for treating emphysema, in which ap 
paratus, besides those parts usually employed 
for such treatment—as, for instance, an air 
accumulator and an inhalation mouth-piece 
or mask connected together by pipes or tubes 
an expansible air-vessel is made use of, said 
air-vessel being arranged or introduced be 
tween the air-accumulator and the mouth 
piece. This expansible air-vessel, while be 
ing put alternately in communication with 
the accumulator and with the mouthpiece, 
has for its object to act by expansion against 
the chest or thorax of the patient when said ves 
sel receives the charge of compressed air from 
the accumulator, if connected with the lat 
ter, whereas if connected with the mouthpiece 
it discharges its compressed air for inhala 
tion. In such alternate action of the expansi 
ble air-vessel the change of its communication 
with the accumulator or with the mouth-piece 
is not performed by any special labor of the pa 
tient, said change being produced automati 
cally by alternating electrical connection of 
the valve in the mouth-piece with two Valves, 
of which one is arranged in the pipe-connec 
tion between the accumulator and the expansi 
ble air-vessel, the other being arranged in the 
pipe-connection between the expansible air 
vessel and the mouth-piece. 
air-vessel, which Ipreferably name a “ breath 
ing-belt,” produces in an automatical manner 
by its expansion a compression of the thorax 
during the exhalation period, thereby essen 
tially assisting the treatment of emphysema 
by compressed air. 
In Figure 1 of the annexed drawings I have 

shown the arrangement of the complete ap 
paratus during employment of same, whereas 
Fig. 2 shows a separate View of the valves in 
their electrical connection with the mouth 
piece or mask and the source of electricity. 
Fig. 3 is a vertical section, and Fig. 4 is a sec 
tional plan, of the valve-box. 

The expansible‘ 

The air, which, if necessary, may be mixed 
with any medical substances, is forced by any 
of the known devices—'~such as pumps, bellows, 
&c., worked by water - pressure, motor, or 
treadle, &c.—*into the accumulator, which, ac 
cording to the pressure with which the air is 
to issue from it, may be loaded by weights. 
The air from the accumulator is conducted 

?rst into the Valve-box B, (which will herein 
after be described in detail,) and from here 
into the breathing-belt O. 
belt 0 consists mainly of an expansible ves» 
sel of such form that it may readily be placed 
on or against the thorax of the patient, and 
preferably on or against the lower part of the 
thorax. The expansible vessel is kept in this 
position by belts or straps over the shoulders 
of the patient, crossing on the back, and be 
ing buttoned to straps or belts, which, com 
ing from the ends of the expansible vessel, 
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are united by a buckle 'or otherwise at the _ 
back of the patient. 

_ That wall of the hollow breathing-belt which 
is averted from the body of the patient is 

75 

made of a less expansible material, whereas , 
the wall of said breathing-belt next the body 
of the patient is of a more expansible mate 
rial, so that if compressed air is admitted into 
the breathingsbelt it will expand toward the 
thorax and will compress the latter by such 
expansion. 
The breathing-belt may be made, prefer 

ably, of a properly-formed sack of vulcan 
ized caoutchouc or other suitable material. 
In order to make the outer wall away from 
the patient less expansible, it may either be 
made of thicker material or be covered on 
this side by some non-expansible fabric. If, 
now, this outer wall or covering-fabric is pro 
vided at its side ends by belts or straps buckled 
at the back of the patient, as above stated, the . 
expansion of the breathing~belt, if compressed 
air is admitted, must take place toward the 
thorax. ’ ' 

From the breathing-belt a pipe conducts 
the airinto the valve-box D, and from the 
latter into the mouth-piece of the inhalation 
mask. The mask may be suitably made of a 
wire. framing, the wires being covered with 
cloth, and'the whole mask being covered by 
some ?exible material. 
From the foregoing description the manner 
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of using the apparatus composed as described 
is readily understood, if it is taken into con 
sideration that during the period in which 
the patient inhales or breathes the valve in 
the box B is closed and the valve in the box 
D is opened, whereas during the exhalation 
period the valve in B is opened, while the 
valve in D is closed. By this alternate play 
of valves inhalation of compressed air issu 
ing from the breathing-belt takes place, and 
during exhalation through the nose the breath 
ing-belt is charged with compressed air from 
the accumulator, by which ?lling process the 
breathing-belt exerts by its expansion a com 
pression of the thorax. 
The play of the valves in the boxes B and 

V I) is effected by an electric current from the 
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element or battery E, or from any other con 
venient source of electricity, in the following 
manner: As indicated in Fig. 2, the pipe or 
tube a terminates in the inhalation-mask a’, 
within which is a ?ap-valve, I), which by its 
standing position is kept close, and which 
?ap~valve will readily open by inhalation or 
breathing of the patient. This ?ap~valve is 
capable of conducting an ‘electric current, and 
it is connected by the wire 0 with the element 
or battery E, whereas the contact (1, project 
ing from the lower end of the ?ap~valve b, is 
arranged between the two contact ends of 
the wires 6 and f. The wire 6 is at its other 
end connected to the coil of an electromag 
net in the valve-box D, from where a return 
wire, g, leads to the battery E. The wire f is 
at its other end connected to the coil of an 
electro-magnet in the valve-box B, from where 
a returnnwire, it, leads also to the battery E. 
The construction of the valve~box B is shown 

in detail in Fig. 3, which is a vertical section, 
and Fig. 1i a horizontal section. 
B’ is an electronnagnet connected with the 

conducting-wire f and the return~wire 7L. 
B5 is the flap~valve, arranged as an arma 

ture to the electro~magnet B’, which arma 
ture is attracted by B’ as soon as the current 
?ows through the coils or bobbins of the elec 
trounagnet. By such attraction the air-inlet 
pipe is closed. As soon as the current ceases 
by interruptions, the ?ap-valve B5 will be with 
drawn from the electrounagnet by means of 
the spring B2, thereby opening the air-inlet 
and allowing the current of compressed air to 
rush through the valve~box in the direction of 
the arrows. 
The valve~box I) is of same construction as 

B, the elect-ro-‘magnet in this case being con 
nected to the wires 0 and g. 
Now, returning to Fin‘. 2, it will be seen. 

that if the ?ap~valve 7) is in its closed posi 
tion, (that is to say, during the patient’s ex 
halation through the I1ose,) the electric cur 
rent from the battery E goes through wire 0, 
?ap '1), contact (Z, wire 6, to valve 1), keeping 
the latter closed, so that at this period no 
compressed air is admitted from the breath 
ing-belt G into the inhalation-mask. During 
this period the contact d is not in connection. 

with the wire f, and therefore no electric cur— 
rent communicated to valve B, this latter be 
ing opened by its spring, and compressed air 
is admitted from the accumulator A into the 
breathing-belt 0, this belt being expanded 
and pressed against the thorax. As soon as 
the inhalation period of the patient coin 
mences he will, by the effect of the inhala 
tion, raise the ?ap~valve Z), thus immediately 
interrupting the current-connection with the 
valve D, which now opens under the in?uence 
of its spring and allows the compressed air 
to rush from the belt 0 into the mouth-piece 
of the mask. As at the same time the ?ap 
valve 1) has brought its contact d against 
the wire f, the electric current goes from E 
through wire 0, ?ap-valve I), contact d, and 
wire f to valve B, where the electric current 
will cause this valve to close, thereby inter 
rupting the admission of air from A to C. 
The play of these valves B and D is, as is 
now readily understood, caused by the alter 
nate contact of the ?ap-valve b with the ends 
of the wire 0 and 7”, so that the admission of 
compressed air into the breathing-belt C is in 
terrupted when this latter discharges its con~ 
tents of compressed air by the valve 1) into 
the mouth-piece of the mask, while the ad 
mission of compressed air into the belt C 
from the accumulator A through valve B 
takes place during the exhalation period of 
the patient, said admission of compressed air 
into the breathing-belt C causing the latter 
to expand and to press against the thorax 
during the exhalation period of the patient, 
which pressure will greatly facilitate the ex 
halation process of the patient. 
The alternate closing of the valves B and 

D maybe effected by the action of the springs 
and opened by the electro-magnet. If in. the 
apparatus speci?ed a device for compressing 
air is employed which is capable of deliver 
ing a current of air of uniform and steady 
pressure, the accumulator A may be dis 
pensed with, and the piping from the air 
compressing device may be directly ?tted to 
the box of the valve B. However, the use of 
an accumulator like A may be preferred for 
insuring of uniform operation. and steady 
pressure of air. 

I claim as my invention“ 
1. An apparatus for the treatment of em-‘ 

physema by compressed air, in which appa 
ratus an intermediate air-vessel “breathing 
belt,” O, is in serted between the air-accumu 
lator or air-holding device and the inhala 
tion mouth-piece, the walls of such breathing 
belt being different in their expansibilty, the 
most expansible wall being adapted to contact 
with the thorax of the patient, and an auto 
matic supply of compressed air to expand the 
belt during the exhalation period of the pa 
tient, to act against the thorax of the patient, 
substantially as speci?ed. 

2. The combination, in the apparatus speci 
fied, of a m outh-pieee, an air~accumulator, the 
coimccting-tubes, and a breathing-belt, and a 
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?ap-valve, B, between the accumulator or air— 
compressing device and the breathing-belt, 
and a similar ?ap - valve, D, between the 
breathing-belt and the mouth-piece, electro 
magnets, and circuit-connections acted upon 
automatically by the inhalation and exhala 
tion of the patient for moving the valves, sub 
stantially as speci?ed. 

3. The combination,with a mouth-piece and 
breathing-belt, of a' holder for air under press 
ure, pipes leading from the same to the belt 
and from the belt to the mouth-piece, valves 

for opening and closing the respective pipes, 
electro-magnets for acting on those valves, 
and a circuit-closing device, and Wires to the 
magnets for closing ?rst one valve and then 
the-other, substantially as set forth. 
In testimony that I claim the foregoing as 

my invention I have signed my name in pres 
ence of two subscribing Witnesses. 

ALEXANDER STEINHOFF. 
Witnesses: 

WILHELM WIEsENHtiTTER, 
MARTIN KoRNER. ‘ 


