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one subsidiary port being connected for gas flow to said source of positive
pressure and the other said The present invention relates to ventilator ap-
port being connected for gas flow to said source of paratus incorporating
fluid control valves, for con-  negative pressure and each said port
communicat- relling air flow in such ventilator apparatus.  6   ing with a
respective said subsidiary chamber in US-A-2780222 describes ventilator
apparatus in  said valve body, a valve seat in said valve body, which a
patient receiving chamber is connected via  said subsidiary chambers being
mutually isolated a solenoid operated valve to a blower providing a  and
opening into the main chamber at respective positive pressure source and a
negative pressure   openings in said valve seat (preamble of claim 1
source. The valve has a main chamber containing a   10  being known from
US-A-2780222), a rotary shutter sliding valve member which has a connection
for    member having a sealing face overlying said valve air flow to the
patient chamber. A pair of subsidiary  seat openings which controls fluid
flow between chambers open off the main chamber and are         said main
and subsidiary chambers, and an elec- respectively connected to the
positive and negative  tronic stepper motor connected to said shutter sides
of the blower. The valve connects each of the   is   member for selectively
rotating the shutter mem- subsidiary chambers in turn to the main chamber
ber, the shutter member having an opening so with the intention of
providing alternating positive  disposed in relation to the said chambers
that the and negative pressure pulses to the patient cham-  shutter member
is rotatable between a range of ber.
positions for each subsidiary chamber at which The subsidiary chambers are
vented to at-  20  fluid flow is permitted through the shutter opening
mosphere which would seem to make the arrange-     only between that
subsidiary chamber and the ment unworkable. Also, the sliding solenoid op-
main chamber, and through a range of positions in erated valve member
cannot be operated in a slow,  which the subsidiary chambers and main
chamber progressive manner because in intermediate posi-   are all mutually
isolated. tions of the valve member, all the valve chambers  25  The
enclosure for the patient may be as de- are interconnected. Accordingly,
even if the ar-   scribed and claimed in EP-A-0258302 from which rangement
shown were workable it would lack flexi-  the present Application is
divided. bility.                                               The means
for varying the pressure in the FR-A-2420157 shows a valve for connection
in    enclosure, alternatively referred to as "the oscilla- a supply of air
for breathing to separate flows of  30  tor", is preferably adapted to
establish a sub-am- inhaled and exhaled air. The valve has a main port
bient pressure in the enclosure and to vary the for connection to a patient
and two subsidiary     pressure in the enclosure so as to superimpose on
ports, one for air flow into the valve and on to the  the sub-ambient
pressure a cyclic variation, prefer- main port and one for air flow from
the main port  ably having a frequency of above 1 Hz. and out of the valve.
These ports are connected for  35  Preferably, the oscillator is adapted to
produce air flow at a valve seat over which passes a pivota-  a negative
base line pressure of at least 196 Pa (2 ble valve shutter. At least one of
the subsidiary  cm H20), e.g. from 196 Pa to 2940 Pa (30 cm ports has to be
in connection with the main port at  [err] more preferably from 196 Pa (2
cm H20) to all times and both subsidiary ports will be con-    1961 Pa (20
cm [err]. nected to one another via the main port at inter-  40
Preferably, the oscillator is adjustable to pro- mediate shutter positions.
The valve is not put    vide a desired sub-ambient pressure and as the
forward for use with an external ventilator but if  most preferred mean
enclosure pressure is about applied to such use it could not be operated in
a  -980 Pa (-10 cm [err], preferably at least a range controlled,
progressive manner.                    of from -490 Pa (5 cm [err] to -1470
Pa (15 cm The present invention provides apparatus for  45   [err] is
available. use in ventilation of the lungs of a patient, compris-
Preferably, the oscillator is adapted to produce ing a ventilator enclosure
for receiving at least the  a pressure variation amplitude of from 392 Pa
(4 chest region of the patient's body, the means for  cm [err] to 3136 Pa
(32 cm [err]. varying the pressure in the enclosure to produce
Preferably, the oscillator is adjustable to pro- ventilation, said pressure
varying means compris-  50  duce a desired amplitude of pressure variation
ing a source of positive gas pressure, a source of  such as from 785 Pa (8
cm [err] to 1570 Pa (16 negative gas pressure, and valve means connected
cm [err]. between said sources and said housing, said valve
Preferably, the oscillator Is adjustable to pro- means comprising a valve
body, a main chamber      vide a desired shape of waveform for said cyclic
and at least two subsidiary chambers in said valve   55  pressure
variation. It may for instance be possible body, a main port connected for
gas flow to said   to vary the I/E ratio, to choose between two or housing
and communicating with the main chamber    more of a sine wave pattern, a
square wave pattern in said valve body, at least two subsidiary ports,  or
a saw tooth wave pattern for the whole of the 2    
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variation, or for parts of the wave form or   Preferably, accumulator
reservoirs are connect- to choose other wave forms.
ed to either or to each of said first and second The source of positive
pressure of gas may be,  subsidiary ports, the or each accumulator
reservoir for example a pressurised air line in a hospital   being for
connection to a source of gas pressure or ward, or a locally-provided air
compressor. Where   5   vacuum. a vacuum suction line is provided, for
example         Preferably, the apparatus includes a pressure adjacent the
pressurised air source, the suction line  sensor for sensing gas pressure
at or adjacent said may serve as the source of negative pressure.      main
port or in said ventilator enclosure. Alternatively, the vacuum source may
be a vacuum       Preferably, the apparatus includes electronic pump, which
pump may be driven by the source of  10  circuitry for controlling the
movement of said shut- air under pressure.
ter member to provide a desired pattern of pres- Suitably, the means for
varying the pressure in  sure changes at or adjacent said main port or in
the enclosure is adapted to produce cyclic vari-    said ventilator.
Preferably, said circuitry makes use ations in said pressure at a frequency
of from 3 to  of signals from said pressure sensor to control said 12 Hz.
15  shutter member. The frequencies most advantageously used are       The
invention will be further illustrated by the from 4 to 8 Hz, e.g. about 5
Hz.                   following description of a specific embodiment with
Isolation of the subsidiary chambers of the    reference to the
accompanying drawings in which:- valve means from one another prevents air
flow        Figure 1 is a perspective view of a patient from the source of
pressurised air to the vacuum   20  enclosure of ventilator apparatus
according to source. The rate of flow between the main port and    the
invention in use; each subsidiary port preferably varies with the po-
Figure 2 is a schematic diagram of a presssure sition of the shutter
opening within the range of     oscillator incorporating a fluid control
valve ap- positions for that subsidiary port. This enables the  paratus of
the present invention; fluid flow to be controlled cyclically in accordance
25  Figure 3 is a schematic axial section through the with any desired flow
sequence. For example to       fluid control valve of Figure 2; vary the
I/E ratio, to choose between two or more    Figure 4 is a view from the
output end of a of a sine wave pattern, a square wave pattern or a
bearing disc incorporated in the fluid control saw tooth pattern, for the
whole of the pressure      valve of Figure 3; variation, or for parts of
the wave form or to choose  30  Figure 5 is a side elevation of the bearing
disc other wave forms.                                     of Figure 4; The
shutter member preferably consists of a       Figure 6 is a view of a
shutter disc of the fluid plate, the shutter opening being an aperture
there-   control valve of Figure 3, taken along the axis of in. Preferably,
the plate is a disc, the aperture    the valve from the input end thereof;
being off-set from the centre of the disc, and the   35  Figure 7 is a side
elevation of the shutter disc of shutter member further comprising a
spindle con-      Figure 6; nected to the disc for controlled rotation of
the     Figure 8 is an elevation of the valve body of the aperture about an
axis.                              fluid control valve of Figure 3, taken
along the The first and second subsidiary chambers are      axis from the
output end thereof; and preferably spaced, e.g. parallel, bores in a body
40  Figure 9 is a side elevation of the valve body of portion of the valve
means, whose respective ends     Figure 8. lie in said common plane sealing
against the disc.    As shown in Figure 1, a ventilator enclosure The said
bores are preferably shaped as spaced     according to the invention
includes a base member sectors of an annulus, when viewed in cross-sec-
10 providing a patient receiving upper surface 11 tion, the arrangement
being such that the disc  45  upon which is shown an infant patient being
pro- aperture overlaps successive sector-shaped ends    vided with
artificial respiration by the ventilator. of the bores as the disc is
rotated. The minimum      The ventilator further comprises a cover mem-
cross-section of the first subsidiary chamber is   ber 12 of a generally
flattened U-shaped defining a preferably substantially larger than that of
the sec-  tunnel over the trunk of the patient. The cover ond subsidiary
chamber. The valve is then capable  50   member comprises open ends
provided with ap- of compensating for differences in  the fluid pres-
ertures 13 through which pass the body of the sures applied to the first
and second subsidiary   patient. Each aperture 13 is provided with a
sealing ports.                                             member 14 in the
form of a pleated rubber curtain Preferably, the motor is controlled by an
elec-  attached along all three sides of the end of the tronic processor in
accordance with a predeter-  55  cover member 12. mined program whereby the
first and second sub-       The cover member is detachable from the sidiary
chambers are periodically and alternately  base by releasing quick release
latches 15 posi- connected to the main chamber.                     tioned
one on each longitudinally running edge of 3    
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the valve body, and a shutter disc 810 retained by A pair of air
inlet/outlet ports 16 are provided  a bearing disk 811 and drivingly
connected by a lying one either side of the longitudinal mid-line of
spindle 808 to the stepper motor B. The "output the cover member and above
an upper chest re-    port" and "output chamber" will be so referred to
tion of the patient. The ports 16 are connected to   5   for convenience
but it will be apparent that the flow an oscillator for producing pressure
changes in the  of gas therethrough is in fact oscillating and not
enclosure via flexible tubes 17 meeting at a T-  solely or predominantly in
the outward direction. junction before being connected to the oscillator.
The valve body 809 and output chamber 812 are The ports 16 are provided in
a detachable     coaxial, and the valve body 809 has an axial bore hatch
portion 18 of the cover member which is  10  which receives the spindle 808
of the shutter disc removable to provide access to the chest of the  810.
patient.                                            As shown in Figures 6
and 7, the shutter disc An oscillating pressure source is shown in Fig-
810 consists of a circular disc from which depends ure 2. This pressure
oscillator is capable of produc-  axially the spindle 808. A shutter
aperture 813 is ing oscillations in the pressure within the ventilator,  15
formed in the disc off the centre thereof. The and can be arranged to
provide a negative mean   shutter aperture 813 subtends an angle of
approxi- enclosure pressure.                              mately [err], and
has the shape of a sector of an The pressure oscillator 800 comprises a
fluid  annulus. control valve A whose output is connected to the     As
shown in Figures 4 and 5, the bearing disc ventilator enclosure by way of
an output pipe 804.  20  811 35 consists of a circular disc 824 from which
The valve A has two alternative inputs, connected  depends axially a short
bearing shaft 825 on whose respectively to a pressure chamber C and a vacu-
end is mounted a ball bearing 826. The disc 824 is um enclosure D. The
valve A is controlled by     formed with three large apertures, shaped as
sec- means of an electronic stepper motor B to connect  tors of an annulus,
to enable air to flow through the the output either to the pressure chamber
C or to  25  bearing disc 811. As shown in Figure 3, the bear- the vacuum
enclosure D.                          ing disc 811 is mounted coaxially
within the output The pressure chamber C receives pressurised   chamber
812. The upper peripheral surface of the air through an air pipe 801, for
example from a  disc 824 abuts against an annular shoulder be- source
located in the wall W of a hospital. The  tween two sections of the output
chamber of dif- vacuum enclosure D may be connected, through  30   ferent
internal diameters. The ball bearing 826 en- an air pipe 802, to a suction
pipe, for example in  gages the centre of the upper surface of the shut-
the hospital wall W. However, if such a suction pipe  ter disc 810,
ensuring that the shutter disc remains is not available, the vacuum in the
vacuum enclo-  in its seating within the valve body 809, but allow- sure D
can alternatively be provided by means of a  ing the shutter disc to
rotate. vacuum pump E connected thereto, the vacuum   35     As shown in
Figures 3 and 8, the valve body pump E being driven by means of pressurised
air  809 has a pressure input chamber 817 and a conveyed to the vacuum pump
E by way of a        vacuum input chamber 816, these chambers being further
air pipe 803 which is connected to the   mutually isolated and
communicating respectively source of pressurised air.
with the pressure input and vacuum input ports The electronic stepper motor
B is controlled by  40  815, 814. The input chambers 816, 817 are formed a
microprocessor M through a control line 807. The  as paraxial bores in the
valve body 809, each microprocessor M monitors the output air pressure,
having the shape of a sector of an annulus, when i.e. the pressure in the
ventilator enclosure, by  viewed in cross-section. The lower end of each
means of a pressure gauge F whose input is con-  input chamber is closed,
while the upper ends, at nected by way of a pressure line 805 to the
interior  45  the interface with the shutter disc 810, lie in a of the
ventilator enclosure, and whose output is  plane which is common to the
disc of the shutter connected by way of control line 806 to the micro-
disc 810. processor M. The pressure line 805 conveniently      The pressure
input and vacuum input cham- passes through the output air pipe 804 which
links  bers 817, 816 are arranged relative to the shutter the fluid control
valve A and the ventilator enclo-  50  disc 810 such that the shutter
aperture 813 regis- sure.                                            ters
with either or neither of the input chambers but The fluid control valve A
will now be described  never with both of them at the same time. As the in
greater detail with reference to Figures 3 to 9.  shutter disc 810 rotates,
passes through a first The valve A comprises a valve body 809, an output
range of positions, at which flow is permitted only port 812a leading to an
output chamber 812 in  55  through the shutter opening between the pressure
screw-threaded engagement with the valve body    input chamber and the
output chamber and at a 809, a pressure port 815 at one side of the valve
variable rate dependant on a precise position within body, a vacuum port
814 at the opposite side of  the first range, and a second range at which
flow is 4    
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between the vacuum input chamber   above enables the ventilation of
patients whose and the output at a variable rate dependent on the  lungs
are not healthy, for instance neonates with precise position within the
second range at which  IRDS, whereas previous proposals for external high
the input and output chambers are all mutually    frequency ventilation
have proved effective only for isolated.
5   brief periods in animals with healthy lungs in lab- The cross-sectional
area of the vacuum input   oratory tests. chamber 816 is approximately
twice the cross-        Moreover, it has been found that the delivery of
sectional area of the pressure input chamber 817.  air into the enclosure
through apertures 16 posi- This is to provide an extra constriction in the
flow  tioned directly over the chest, as opposed to sim- of pressurised air
to the output chamber, to com-  10  ply opening a connection between the
enclosure pensate for the fact that there is a greater pressure  and
atmosphere or locating the apertures in the difference between the pressure
chamber C and     sides of the enclosure, has important conse- the mean
output pressure than between the vacu-   quences. um enclosure D and the
mean output pressure.        The jet of air into the chamber impinging upon
As shown in Figures 8 and 9, the valve body   15  the chest wall serves to
start downward movement 809 has a base portion 819, shaped as an irregular
of the chest wall before the resulting increase of triangle with rounded
vertices, from which depends  pressure in the enclosure as a whole takes
effect. from its centre an externally-threaded, cylindrical  The suction
produced by the outflow of air at the portion 820, for screw-threaded
engagement with   commencement of the falling-pressure phase of the the
output chamber 812. A shallow lip is cut into  20  cycle serves to start
chest inflation before the re- the upper surface of the cylindrical portion
820 of  sulting drop in pressure in the enclosure as a the valve body, at
the interface with the shutter  whole would do so. disc 810. The ledge 823
subtends an angle of         Thus, the coupling between the air flow to and
approximately [err], and is divided from the re-   from the chamber and
chest wall movement can be mainder 822 of the upper surface of the
cylindrical  25  much improved by disposing the air inlet/outlet portion
820 by a ridge 821. The purpose of the    ports so as to produce these
local pressure effects. ledge 823 is to reduce friction between the under-
To this end, the pressure oscillator is prefer- surface of the shutter disc
810 and the adjacent  ably capable of delivering through the connection
upper surface of the cylindrical portion 820 of the  to the enclosure an
air flow of at least twice the body member, against which the shutter disc
slides  30  velocity that would be obtained by connecting the in use.
inlet port to atmosphere through an equivalent flow The cyclic pressure
oscillations applied to the  path, preferably 3 or more times the velocity.
ventilator enclosure are produced as follows.        Compared to existing
methods and apparatus The valves of the maximum  and minimum         for
assisted ventilation the apparatus described pressures are determined by
selecting the precise  35  above has susbtantial advantages. Intubation is
angular position of the shutter disc 810, so that the  avoided and with it
all of the associated complica- required proportion of the total area of
the relevant  tions. input chamber 816 or 817 is opened by the shutter
As compared to negative pressure ventilators 813. This is achieved by the
electronic stepping  of prior designs, the ventilator described with refer-
motor B, controlled by the microprocessor M. Fur-  40  ence to the drawing
is of low cost since it does not ther, the variation of pressure with time
is con-  seek to replace the incubator and allows the use of trolled by
precise timing of the movement of the  conventional incubator. shutter disc
810. For example, the shutter opening   The head, shoulders and arms and
the lower 813 could be moved rapidly or more slowly over    part of the
patients body are left accessible for the appropriate input chamber, and
the dwell time   45  routine or emergency procedures. There is there- could
be small or a large proportion of the overall  fore no need to interfere
with the process of ven- cycle.
tilation to keep the infant clean and dry or to install The electronic
stepping motor B is preferably  or maintain drips or other lines. capable
of moving the shutter disc back and forth    Because it can be arranged
that the air moving in a reciprocating motion alternately over the two   50
in and out of the ventilator is drawn from the input chambers, at a
frequency of from 1 to 1800  incubator, the temperature of the infant can
be times per minute, thus causing air pressure oscilla-  controlled
satisfactorily and this is made even tions in a corresponding frequency.
The wave      easier by the fact that a substantial part of the shape of
the pressure oscillations can be controlled  patients body is not involved
in the ventilator but is as required, for example to a saw tooth, square or
65  simply in the atmosphere of the incubator. sine wave.
Whilst the invention has been described with It has been found that the
regime of pressure  particular reference to infant patients, the apparatus
changes and mean enclosure pressure described     of the invention
constructed on a suitable scale    9                 EP 0 373 153 B1
10 



may be employed with adult patients also.              ter opening only
between that subsidiary Whilst the invention has been described with
chamber and the main chamber, and through a reference to specific
characteristics of the embodi-   range of positions in which the subsidiary
ment described, many modifications and variations      chambers and the
main chamber are all mutu- thereof are possible within the scope of the
inven-   5  ally isolated. tion. For example, it is envisaged that the
fluid con-  2. Apparatus as claimed in Claim 1, wherein there trol valve
could take other forms than that illus-     are two (first and second)
subsidiary ports and trated. The cross-sectional areas of the two input
respective subsidiary chambers. chambers 816, 817, for example, could be of
any   10 relative size, and these chambers could be formed   3. Apparatus
as claimed in Claim 2, wherein the at any circumferentially-spaced
positions in the       shutter member comprises a plate, the shutter valve
body. Further, the valve could be provided       opening being an aperture
(813) therein. with three or more inputs, with corresponding sepa- rate
input chambers, each of which may be   15  4. Apparatus as claimed in Claim
3, wherein the brought separately into communication with the         plate
is a disc, the aperture being off-set from output chamber.
the centre of the disc, and the shutter member further comprises a spindle
connected to the Claims
disc for controlled rotation of the apertures 20      about an axis. 1.
Ventilator apparatus for use in ventilation of the lungs of a patient,
comprising a ventilator en-  5. Apparatus as claimed in Claim 4, wherein
the closure (10, 12) for receiving at least the chest  first and second
subsidiary chambers (816, region of the patient's body, and means for
817) are. spaced bores in a body portion (809) varying the pressure in the
enclosure to pro-  25   of the valve, whose respective ends lie in a duce
ventilation, said pressure varying means       common plane sealing against
the disc. comprising a source of positive gas pressure (801), a source of
negative gas pressure (802),  6. Apparatus as claimed in any one of Claims
2 and valve means (A) connected between said          to 5, wherein the
minimum cross-section of the sources and said housing, said valve means
30     first subsidiary chamber (816) is substantially comprising a valve
body (809), a main cham-         larger than that of the second subsidiary
cham- ber (812) and at least two subsidiary chambers      ber (817). (816,
817) in said valve body, a main port (812a) connected for gas flow to said
housing   7. Apparatus as claimed in any preceding claim, and communicating
with the main chamber in  35      further comprising at least one
accumulator said valve body, at least two subsidiary ports      reservoir
(C,D) connected between one of said (814, 815), one subsidiary port being
connect-     first and second subsidiary ports (814, 815) ed for gas flow
to said source of positive          and its respective source of gas
pressure. pressure and the other said port being con- nected for gas flow
to said source of negative   40   8.  Apparatus as claimed in any preceding
claim, pressure and each said port communicating          wherein the
apparatus includes a pressure with a respective said subsidiary chamber in
sensor (805,F) for sensing gas pressure at or said valve body, and a valve
seat in said valve     adjacent said main port or in said ventilator body,
said subsidiary chambers being mutually       enclosure. isolated and
opening into the main chamber at  45 respective openings in said valve
seat, charac-  9. Apparatus as claimed in any preceding claim, terised in
that the valve further includes a        which includes electronic
circuitry (M) for con- rotary shutter member (810) having a sealing
trolling said stepper motor (B) to produce face overlying said valve seat
openings which       movement of said shutter member to provide a controls
fluid flow between said main and sub-   50  desired pattern of pressure
changes at or adja- sidiary chambers, and an electronic stepper
cent said main port or in said ventilator. motor (B) connected to said
shutter member for selectively rotating the shutter member, the
Patentansprilche shutter member having an opening so dis- posed in relation
to the said chambers that the   66  1. LOftungsvorrichtung zur Verwendung
bei der shutter member is rotatable between a range         BelUftung der
Lungen eines Patienten, mit ei- of positions for each subsidiary chamber at
ner Lt-ftungseinfassung (10, 12) zum Aufneh- which fluid flow is permitted
through the shut-     men wenigsten des Brustbereiches des Patien-    9
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also.             ter opening only between that subsidiary 



Whilst the invention has been described with       chamber and the main
chamber, and through a reference to specific characteristics of the embodi-
range of positions in which the subsidiary ment described, many
modifications and variations      chambers and the main chamber are all
mutu- thereof are possible within the scope of the inven-   5  ally
isolated. tion. For example, it is envisaged that the fluid con-  2.
Apparatus as claimed in Claim 1, wherein there trol valve could take other
forms than that illus-     are two (first and second) subsidiary ports and
trated. The cross-sectional areas of the two input     respective
subsidiary chambers. chambers 816, 817, for example, could be of any   10
relative size, and these chambers could be formed  3.  Apparatus as claimed
in Claim 2, wherein the at any circumferentially-spaced positions in the
shutter member comprises a plate, the shutter valve body. Further, the
valve could be provided       opening being an aperture (813) therein. with
three or more inputs, with corresponding sepa- rate input chambers, each of
which may be   15  4. Apparatus as claimed in Claim 3, wherein the brought
separately into communication with the         plate is a disc, the
aperture being off-set from output chamber.
the centre of the disc, and the shutter member further comprises a spindle
connected to the Claims
disc for controlled rotation of the apertures 20      about an axis. 1.
Ventilator apparatus for use in ventilation of the lungs of a patient,
comprising a ventilator en-  5. Apparatus as claimed in Claim 4, wherein
the closure (10, 12) for receiving at least the chest  first and second
subsidiary chambers (816, region of the patient's body, and means for
817) are spaced bores in a body portion (809) varying the pressure in the
enclosure to pro-  25  of the valve, whose respective ends lie in a duce
ventilation, said pressure varying means      common plane sealing against
the disc. comprising a source of positive gas pressure (801), a source of
negative gas pressure (802),  6. Apparatus as claimed in any one of Claims
2 and valve means (A) connected between said         to 5, wherein the
minimum cross-section of the sources and said housing, said valve means
30    first subsidiary chamber (816) is substantially comprising a valve
body (809), a main cham-        larger than that of the second subsidiary
cham- ber (812) and at least two subsidiary chambers     ber (817). (816,
817) in said valve body, a main port (812a) connected for gas flow to said
housing  7. Apparatus as claimed in any preceding claim, and communicating
with the main chamber in  35     further comprising at least one
accumulator said valve body, at least two subsidiary ports     reservoir
(C,D) connected between one of said (814, 815), one subsidiary port being
connect-     first and second subsidiary ports (814, 815) ed for gas flow
to said source of positive         and its respective source of gas
pressure. pressure and the other said port being con- nected for gas flow
to said source of negative   40   8.  Apparatus as claimed in any preceding
claim, pressure and each said port communicating          wherein the
apparatus includes a pressure with a respective said subsidiary chamber in
sensor (805,F) for sensing gas pressure at or said valve body, and a valve
seat in said valve    adjacent said main port or in said ventilator body,
said subsidiary chambers being mutually      enclosure. isolated and
opening into the main chamber at  45 respective openings in said valve
seat, charac-  9. Apparatus as claimed in any preceding claim, terised in
that the valve further includes a        which includes electronic
circuitry (M) for con- rotary shutter member (810) having a sealing
trolling said stepper motor (B) to produce face overlying said valve seat
openings which      movement of said shutter member to provide a controls
fluid flow between said main and sub-  so  desired pattern of pressure
changes at or adja- sidiary chambers, and an electronic stepper        cent
said main port or in said ventilator. motor (B) connected to said shutter
member for selectively rotating the shutter member, the  Patentansproche
shutter member having an opening so dis- posed in relation to the said
chambers that the   55  1. Lfftungsvorrichtung zur Verwendung bel der
shutter member is rotatable between a range        Belaftung der Lungen
eines Patienten, mit ei- of positions for each subsidiary chamber at
ner LOftungseinfassung (10, 12) zum Aufneh- which fluid flow is permitted
through the shut-    men wenigsten des Brustbereiches des Patien- 6    11
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Andern      eine Achse verbunden ist. 



des Druckes in der Einfassung, um die Bellf- tung zu erzeugen, wobel die
Druck-Anderungs-  5. Vorrichtung nach Anspruch 4, wobel die erste
einrichtung elne Quelle von positivem Gas-        und zweite Unterkammer
(816, 817) beabstan- druck (801). eine Quelle von negativem Gas-   5   dete
Bohrungen In einem  Korper-Abschnitt druck (802), und elne
Ventileinrichtung (A) auf-  (809) des Ventils sind, deren jeweilige Enden
weist, die zwischen den Quellen und das Ge-      in einer gemeinsamen Ebene
liegen, welche hause geschaltet ist, wobei die Ventileinrich-    gegen die
Scheibe abdichtet. tung elnen Ventilkorper (809), eine Hauptkam- mer (812)
und wenigstens zwei Unterkammem   1o  6. Vorrichtung nach einem der
Ansprliche 2 bis (816, 817) in dam Ventilk5rper aufweist, einen    5, wobel
der minimale Querschnitt der ersten HauptanschluB (812a), der zur
Gasstromung         Unterkammer (816) wesentlich grol~er ist als mit dem
Systemgehause verbunden ist und           der der zweiten Unterkammer
(817). mit der Hauptkammer in dam Ventilkorper ver- bindet, wenigstens zwei
Unteranschltsse (814,  15  7. Vorrichtung nach elnem vorhergehenden An-
815), wobel ein UnteranschluB verbunden ist       spruch, femer mit
wenigstens einem Sammel- zur Gasstromung mit der Quelle von positivem
behalter (C, D), der zwischen einen von erstem Druck und der andere
AnschlulB verbunden ist      und zweitem  UnteranschluB (814, 815) und zur
Gasstromung mit der Quelle von negati-        dessen jeweiliger Quelle von
Gasdruck ge- vem Druck und jeder Anschlug mit eaner jewel-  20  schaltet
ist. Iigen Unterkammer in dam Ventilkorper verbin- det, und einen
Ventilsitz in dem Ventilk6rper,  8. Vorrichtung nach einern vorhergehenden
An- wobei die Unterkammemn gegenseitig isoliert       spruch, wobel die
Vorrichtung einen Drucksen- sind und sich in die Hauptkammer an jewelli-
sor (805F) aufwelst zum Messon des Gasdruk- gen bffnungen in dam Ventilsitz
offnen, da-  25   kes an oder in der Nahe des Hauptanschlus- durch
gekennzelchnet, daB das Ventil femer        ses odar in der
LWftungseinfassung. ein Drehblenden-Element (810) aufweist, mit einer
Dichtflache, welche die Ventilsitz-6ffnun-  9. Vorrichtung nach einern
vorhergehenden An- gen Uberdeckt, welches die Fluldstr8mung zwi-
spruch, welche eane elektronische Schaltung schen der Hauptkammer und den
Unterkarn-  3o      (M) aufweist zum Steuemn des Schrittmotors mern
steuern, und  eanen  elektronischen         (B), um elne Bewegung des
Blendenelementes Schrittmotor (B), der mit dam Blendenelement      zu
erzeugen, die ein gewOnschtes Muster von verbunden ist, um das
Blendenelement selektiv     Druckanderungen an oder in der Nahe des zu
drehen, wobel das Blendenelement eane          Hauptanschlusses oder in dam
WOfter liefert. 6ffnung hat, die in Beziehung zu den Kam-  35 mern so
angeordnet ist, daB das Blendenele-   Revendications ment zwischen einem
Bereich von Positionen flir jade Unterkammer drehbar ist, bei dem die  1.
Appareil de respiration artificielle destine & etre K.>    Fluidstromung
durch die Blandenoffnung er-        utilise dans la ventilation des poumons
d'un moglicht ist nur zwischen der Unterkammer  40     patient, comprenant
une enceinte de respira- und der Hauptkammer, und durch einen Be-
teur (10, 12) propre & recevoir au moins la reich von Position, bel dam die
Unterkammemn      r6gion thoracique du corps du patient, et des und die
Hauptkammer alle gegenseitig isoliert     moyens pour faire varier la
pression dans l'en- sind.
ceinte pour produire la ventilation, ces moyens 4s      variateurs de
pression comprenant une source 2. Vorrichtung nach Anspruch 1, wobel es
zwei        de pression gazeuse positive (801), une source (erste und
zweite) UnteranschlOsse und jeweili-   de pression gazeuse n6gative (802)
et des ge Unterkammem gibt.                              moyens s6lecteurs
(A) montes entre lesdites sources et ladite enceinte, ces moyens selec- &
Vorrichtung nach Anspruch 2, wobel das Blen-  5o  teurs comprenant un corps
(809), une chambre denelement eine Platte aufweist, wobei die
principale (812) et au moins deux chambres Blendenoffnung eane 6ffnung
(813) darin ist.      auxiliaires (816, 817) dans ledit corps, un orifi- ce
principal (812a) relie A ladite enceinte pour 4. Vorrichtung nach Anspruch
3, wobel die Platte     1'1coulement de gaz et communiquant avec la eine
Scheibe ist, die Offnung von der Mitte der  ss  chambre principale dans la
corps, au moins Scheibe versetzt lst, und das Blendenelement      deux
orifices auxiliaires (814, 815), un des ferner eine Welle aufweist, die mit
der Scheibe   orifices auxillaires etant relie & ladite source de zur
gesteuerten Drehung der 61ffnungen urn        pression positive pour
l'ecoulement de gaz, 7    * C   L   H   S I'autre orifice etant relie a
ladite source de  7. Appareil selon l'une quelconque des revendi- 



pression negative pour l'ecoulement de gaz et      cations 1 a 6,
comprenant en outre au moins chacurn desdits orifices etant en communica-
un reservoir accumulateur (C, D) interpos4 en- tion respectivement avec
l'une desdites chain-     tre l'un desdits premier et second orifices auxi-
bres auxiliaires dans ledit corps, et un siAge   5  liaires (814, 815) et
sa source respective de dans ledit corps, lesdites chambres auxiliaires
pression gazeuse. etant isolees l'une de l'autre et d~bouchant dans la
chambre principale par des ouvertures   8. Appareil selon l'une quelconque
des revendi- respectives dans ledit siAge, caracterise en ce    cations 1 a
7, comprenant un capteur de pres- que les moyens sdlecteurs comportent en
ou-  10    sion (805, F) pour d6tecter la pression gazeuse tre un
obturateur rotatif (810) presentant une     au niveau ou a proximit6 dudit
orifice principal face d'obturation qui recouvre lesdites ouvertu-   ou
dans ladite enceinte du respirateur. res du sibge et qui commando le
passage de fluids entre lesdites chambres principalo et    9. Appareil
selon l'une quelconque des revendi- auxillaires, et un moteur pas-&-pas a
comman-   75  cations 1 t 8, comprenant un circuit electroni- de
6lectronique (B) relid A l'obturateur pour le   quo (M) pour commander
ledit moteur pas-&- faire tourner de maniere selective, I'obturateur   pas
(B) de fagon a produire un mouvement comportant une ouverture disposee, par
rap-        dudit obturateur qui determine un modele d6si- port auxdites
chambres, de telle sorte quo         re de variations de pression au niveau
ou & ~J     l'obturateur puisse tourner dans une plage de   20  proximit6
dudit orifice principal ou dans ledit positions angulaires, pour chaque
chambre          respirateur. auxiliaire, dans lesquelles le passage de
fluids n'est possible, A travers l'ouverture de l'obtura- tour, qu'entre
cette chambre auxiliaire et la chambre principale, et dans une serie de
posi-  25 tions angulaires dans lesquelles les chambres auxiliaires et la
chambre principals sont toutes isol6es les unes des autres. 2. Appareil
selon la revendication 1, dans loquel il  30 y a deux (un premier et un
second) orifices auxiliaires et deux chambres auxillaires respec- tives. 3.
Appareil selon la revendication 2, dans lequel  3s l'obturateur comprend
une plateau, l'ouverture de l'obturateur etant une fen~tre (813) dans ce
plateau. 4. Appareil selon la revendication 3, dans lequel  40 le plateau
est un disque, la fenatre etant de- portie par rapport au centre du disque,
et en ce quo l'obturateur comprend en outre une tige fixee au disque pour
la rotation comman- d6e de la fen8tre autour d'un axe.         45 5.
Appareil selon la revendication 4, dans lequel les premiere et seconds
chambres auxiliaires (816, 817) sont des forures espac6es dans une partie
(809) du corps, dont les extremites res-  50 pectives sont situ6es dans un
plan commun pour 8tre en contact 6tanche avec le disque. 6. Appareil selon
l'une quelconque des revendi- cations 2 A 5, dans lequel la section
transver-  55 sale minimale de la premniere chambre auxilial- re (816) est
nettement plus grande que cello de la seconde chambre auxiliaire (817). 8


