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My invention relates to a breathing machine and, more
specifically, to a machine which is connected to a stand-
ard gas anesthetic machine to administer anesthesia to
patients, or it can be used as a resuscitator as well as a
positive pressure machine.

The purpose of this invention is to supply a controlled.

respiration to patients under an anesthesia.

it is an object of my invention to provide a breathing
machine which will administer anesthetic gas or oxygen
to a patient’s lungs under a positive pressure of one cycle
and a negative pressure on the other cycle.

Another object of this invention is to provide a breath-
ing machine which has controllable positive and negative
pressures.

Other objects and advantages of my invention will
be apparent from the following description of the pre-
ferred embodiments thereof.

In the drawings:

Figure 1 is a sectional view of my breathing machine
showing it in the cycle aspirating gas from. a patient’s
lungs.

Figure 2 is a sectional view of my breathing machine
showing it in the cycle to force gas into the patient’s
lungs.

Figure 3 is an enlarged sectional view of a detail
thereof.

A breathing machine constructed in accordance with
my invention comprises an airtight container 1 in which
is suspended a rubber bag or bellows 2, which has an
opening 3 into an adapter ‘4, The adapter 4 emerges
from the container 1 and is connected to a delivery pipe
5 which is closed at its upper end by a plate valve 50
opening into a fresh gas delivery pipe 51. The pipe
81 is comnmected at its right end in the drawings to a
source of anesthetic gas or oxygen which opens into a
breathing mask 52 at its other end.

Connected to the delivery pipe 51 is a conduit-6 which
pipes the anesthetic gas to a chamber 7, which has
therein a diaphragm 8 actuated by a spring-loaded toggle
9, The diaphragm 8 divides the chamber 7 and is
airtight, thus restraining the anesthetic gas to the upper
half of the chamber 7. Positioned in the lower side
of the chamber 7 is a valve member 10 adapted to be
actuated by the toggle 9 to seat upon the valve seats 12,
The valve stems 14 and i5 also support second valve
members 16 and 17,

A passage 18 connects an air inlet 19 which is con--

nected to a source of compressed air which is adjusted
by a control vaive 20. In the passage 18 is placed a
venturi nozzle 21 and a venturi tube 22. Between the
venturi nozzle 2i and the venturi tube 22 is an air
passage 23 connecting the passage 18 with the interior
of the container 1. The passage 18 has the valve seat
12 at its upper end and is adapted to be closed by the
valve body 18. Disposed therebelow is the valve seat
24 adapted to be closed by the valve member 16. Be-
tween the valve seats 12 and 24 is an air outlet 25 con-
trolled by the negative control valve 26.
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A passage 27 connects the air inlet 19 by way of a
positive control valve 28 to a passage 29. In the pas-
sage 29 is a venturi nozzle 30 and a venturi tube 31.
Positioned between the venturi nozzle 30 and the venturi
tube 31 is a bore 32 connected by means of a plate valve
33 with the chamber 7 below the diaphragm 8.

A valve seat 34 is positioned in the passage 29 and
is adapted to be closed by the valve member 17.

When the pressure in the chamber 7 above the dia-
phragm 8 is greater than that below the diaphragm 8
the toggle 9 will open the valves 10 and 16 and close
the valve 17. In this position air enters through the
valve 20 and passes through the passage 18.

In administering anesthesia to a patient there are two
cycles, (1) is the positive pressure which forces gas
into the patient’s lungs and (2) is the negative cycle
which removes the gas. These cycles are as follows:

Compressed air is admitted to the breathing machine
through the air inlet 19 and the valve 20 where it passes
through the venturi nozzle 21 against the valve 16, which
is in closed position as the pressure in the lower half of.
the chamber 7 is greater than in the upper half,

The anesthetic gas is administered to the delivery pipe
51, into the mask 52 and into the patient’s lungs, building
up a pressure therein which then passes out through the
mask 52, through' the conduit 53 past the valve 54 and
into a canister 55 containing soda lime 56. The ex-
halations of the patient pass through the soda lime 56
in the canister 85, which removes the COz therefrom,
and is exhausted through the port 57 into the bellows
2 by way of the delivery plpe 5.

When the valve 16 is in its closed posmon the com-
pressed air passing through the air inlet 19 passes into
the container 1 where it compresses the bellows 2, forc-
ing the gas contained therein up through the delivery
pipe 5 past the plate valve 50 and into the delivery pipe
51 and back into the mask 52 and on into the patient’s
lungs. This back pressure is sufficient to cause the valve
54 to close and prevent the exhalation of the patient,
thus forcing gas into the patient’s lungs under pressure.
When the lungs have been filled by this positive pres-
sure and.the pressure has built up to a predetermined
point, the pressure builds up in the chamber 7 which
puts pressure on the diaphragm 8 greater than that on
the underside’ of the diaphragm and this causes the
spring-loaded toggle 9 to reverse its position and open
the valve members 10 and 16, thus closing the valve
member 17.

“In order to vary the positive pressure in the patient’s
lungs the compressed air entering the air inlet 19 and
control valve 20 passes through the positive control valve
28 into the venturi nozzle 30 and through the venturi
tube 31, through the valve 17 and out to.the air outlet.
This creates a negative pressure in the passage 32, opening
the plate valve 33, sucking air from the chamber 7 below
the diaphragm 8 and therefore is drawn out through the
passage 32 and through the air outlet 35, -~ This creates
a negative pressure under the diaphragm 8. The greater
the amount of pressure under the diaphragm the lesser
the amount of pressure needed in the patient’s lungs to
trip the toggle 9, which is ‘adjusted by the amount of air
passing through the positve control valve 28.

My breathing machine then enters its negative pressure
cycle, a description of which is as follows:

With the diaphragm 8 in its lower position and held-
there by the toggle 9 because of a greater pressure in the
chamber 7 above the diaphragm than below, the com-
pressed air admitted by the air inlet 1% and control valve
20 goes through the venturi nozzle 21 and to the venturi
tube 22, through the valve 16 to the air outlet. This
creates a negative pressure in the container 1, thus draw-

-ing used gases from the patient’s lungs into the bellows 2. -
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As the pressure in the bellows 2 is lower than in the
lungs or in the delivery pipe 5%, the plate valve 50 will
close and the valve 54 open. At the same time some of
the air passes through the valve 1@ into the chamber 7
below the diaphragm 8. Thus the pressure in the upper
half of the chamber 7 becomes less than that in the lower
half, causmg the toggle 9 to reverse its position and closé
the valves 10 and 16 and open the valve 17 to return the
breathing machine to its positive pressure cycle.

By the ad)ustment of the negative control valve 26 the
amount of air passmg through the venturx tube 22 and
out the air outlet 25 may be adjusted so as to force more
air in through the valve 1§ and into the lower half of
the chamber 7, of vice versa, thus connolhng the amount
of the pressure in the lower Half of the chamber 7, which
is necessary to tr1p the foggle 9. By this ad}ustment the
size of the patient’s Iungs can be compensated for in my
invention.

Somettmes it is desirable to ‘be able fo bleed off a por-
tion of the gas contamed in the closed circuit above
described because of the admlssmn of fresh gas to the
dehvery pipe 51 at all times. Two ways of domg this
are possxble one automatlcally and the other requiring
the action of the anesthetist. A simple way to handle
.this prohlem is by use of a valve 60 on the breathing
machme whlch can be opened manually by the anesthetist
to bleed offa portton of the gas. However, I have fouind
a more satlsfactory solution to this problem by positioning
an automafic valve mechanism 61 adapted to port gas
from the adapter 4 .into the container 1. This valve
mechanism 61 comiprises a boss 62 which is threaded into
the adapter 4 and has an enlarged bore 63 therein with
adischarge port 64. A plate valve membet 65 is adapted
to close against a rubber O- r1ng 66 to close the port 64.
The valve member 65 is beld in position by means of the
plug 67 threaded into the boss 62 and holding a spring
68 - against the valve 65. A plunger 69 is adapted to force
open the valve member 65 when actuated by the lever 70.
The lever 70 is adapted to engage the bellows 2 and when
the bellows 2 is in its extreme filled position it will move
the lever 76 and depress the plunger 69 to open the valve
member 65; bleedlng a portion of the gas in the system
off inito the container 1 where it is cjected by the com-
pressed dir. passing through the venturi nozzle 21 to the
venturi tube 22 and out through the air outlet 25,

1 claim:

i.Ina breathlng machine, a delivery pipe connectmg
t6 a supply of gas at one end, a breathmg mask connected
to the other end of said delivery pipe; a bellows con-
nécted to said pipe, 2 pressuré chamber surroundlng
bellows, a control mechanism comprising: a case formtng
a chamber, a dxaphragm divding said chamber in two,
a supply of air under pressure, one of said chambers bemg
ported to said delivery pipe; a passage porting air from
said air supply t6 said second chamber, a toggle mécha-
nism attached to said dlaphragm valves adapted to close
the passage bétween said chamber and said air supply and
connected to be driven by said toggle mechanism, a port
in said passage between said valves opening to the atmos-
pheré, a passage from said air supply to the atmosphere,
a valve connected to be driven by said toggle mechanism
to close said 1ast mentioned passage, said last mentloned
valve bemg closed when said first mentxoned valves aré
open and open when said first mentioned valves are closed,
an exhaust passage from said second chamber to said last
mentioned passage, and a plate valve in said exhaiist
passage adapted to open when said last mientioned valve
is opened and a pipe connectmg said pressure chamber
to said passage between said air supply and said chamber.

2.Ina breathlng machine, a delivery pipe connectlng
toa supply of gas at one end, a breathing mask connected
to the other end of said delivery pipe, a bellows con-
nected to satd pipe, a pressure chamber surroundlno said
bellows, a control mechanism comprising: a case formmg
a chamber, a disphragm ‘dividing said chamber in two,
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a supply of air under pressure, one of said chambers
being ported to said delivery pipe, a passage porting air
from said air supply to said second chamber, a toggle
mechanism attached to said diaphragm, valves adapted
to close the passage between said chamber and said air
supply and connected to be driven by said toggle mecha-
nism, a port in said passage between said valves opening
to the atmosphere, a passage from said air supply to the
atmosphere, a valve connected to be driven by said toggle
mechanism to close said last mentioned passage, said last
mentioned valve being closed when said first mentioned
valves are open and open when said first mentioned valves
are closed, an exhaust passage from said second chamber
to said last mentioned passage, a plate valve in said ex-
haust passage adapted to open when said last mentioned
valve is opened, and a venturi nozzle and tube in said
passage between szid air supply and said chamber, said
préssure chamber being connected to said passage between
said air supply and said chamber between said venturi
nozzle and said venturi tube.

3. In a breathing machine, a delivery pipe connecting
to a supply of gas at one end, a breathing mask connected
to the other end of said delivery pipe, a bellows con-
nected to said pipe, a pressure chamber surrounding said
bellows, a control mechanism comprising: a case formiag
a chamber, a diaphragm dividing said chamber in two,
a stpply of air tinder pressure, one of said chambers be-
ing ported to said delivery pipe, a passage porting air
from said air supply to said second chamber, a toggle
mechanism attached to said diaphragm, valves adapted to
close the passage between said chamber and said air sup-
ply and congected to be driven by said toggle mechanism,
a port in said passage between said valves opening to the
atmosphere, a passage from said air supply to the atmos-
phere, a valve connected to be driven by said toggle mech-
anism to close said last mentioned passage, said last men-
tioned valve being closed when said first mentioned valves
are open and open when said first mentioned valves are
closed, an exhaust passage from said second chamber to
said last mentioned passage, a plate valve in said exhaust
passage adapted to open when said last mentioned valve
is opened, a venturi nozzie and tube in said passage be-
tween said air supply and said chamber, said pressure
chamber being connected to said passage between said air
supply and said chamber between said venturi nozzle and
venturi tube, and a venturi nozzle and tube in said passage
between said air supply and the atmosphere, said exhaust
passage opening into said last mentioned venturi between
said nozzle and said tube.

4. Ina breathxng machine, a delivery pipe connecting
toa supply cf gas at one end, a breathmg mask connected
to the other end of said delivery pipe, a bellows connected
to said pipe, a pressure chamber surrounding said beilows,
a control méchanism comprising: a casé formlng a cham-
ber, a dlaphragm dividing said chamber in two, a supply
of air under pressure, one of said chambérs being ported
to said delivery pipe, a passage porting air from said air
suppl v to said second chamber, a toggle mechanism at-
tached to said diaphragm, valves adapted to close the
passage between said chamber and said air supply and
connected to be driven by said toggle mechamsm, a port
in said passage between said valves opening to the atmos-
phere, a passage from said air supply to the atmosphere,
a valve connected to be driven by said toggle mechanism
to close said last menticned passage, said last mentioned
valve being closed when said first mentioned valves are
open and opén when said first mentioned valves are closed,
an exhaust passage from said second chamber to said last
mentioned passage, a plate valve in said exhaust passage
adapted to open when said last mentioned valve is opened
a venturi nozzle and tube in said passage between said air
supply and said chamber, said pressure chamber being
connected to said passage between said air supply and
said chamber between said venturi nozzle and said venturi
tube, and a control valve to regulate the air passing
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through the passage between said air supply and said
chamber. L

5. In a breathing machine, a delivery pipe connecting
1o a supply of gas at one end, a breathing mask connected
to the other end of said delivery pipe, a bellows connected
to said pipe, a pressure chamber surrounding said bellows,
a control mechanism comprising: a case forming a cham-
ber, a diaphragm dividing said chamber in two, a supply
of air under pressure, one of said chambers being ported
to said delivery pipe, a passage porting air from said air
supply to said second chamber, a toggle mechanism at-
tached to said diaphragm, valves adapted to close the pas-
sage between said chamber and said air supply and con-
nected to be driven by said toggle mechanism, a port in
said passage between said valves opening to the atmos-
phere, a passage from said air supply to the atmosphere,
a valve connected to be driven by said toggle mechanism
to close said last mentioned passage, said last mentioned
valve being closed when said first mentioned valves are
open and open when said first mentioned valves are
closed, an exhaust passage from said second chamber to
said last mentioned passage, a plate valve in said exhaust
passage adapted to open when said last mentioned valve
is opened, a venturi nozzle and tube in said passage be-
tween said air supply and said chamber, said pressure
chamber being connected to said passage between said air
supply and said chamber between said venturi nozzle and
venturi tube, a venturi nozzle and tube in said passage
between said air supply and the atmosphere, said exhaust
passage opening into said last mentioned venturi between
said nozzle and said tube, and a control valve to regulate
the air passing through the passage between said air sup-
ply and said chamber. '

6. In a breathing machine, a delivery pipe connecting to
a supply of gas at one end, a breathing mask connected
to the other end of said delivery pipe, a bellows connected
to said pipe, a pressure chamber surrounding said bel-
lows, a control mechanism comprising: a case forming a
chamber, a diaphragm dividing said chamber in two, a
supply of air under pressure, one of said chambers be-
ing ported to said delivery pipe, a passage porting air
from said air supply to said second chamber, a toggle
mechanism attached to said diaphragm, valves adapted to
close the passage between said chamber and said air sup-
ply and connected to be driven by said toggle mechanism,
a port in said passage between said valves opening to the
atmosphere, a passage from said air supply to the atmos-
phere, a valve connected to be driven by said toggle mech-
anism to close said last mentioned passage, said last men-
tioned valve being closed when said first mentioned valves
are open and open when said first mentioned valves are
closed, an exhaust passage from said second chamber to
said last mentioned passage, a plate valve in said exhaust
passage adapted to open when said last mentioned valve
is opened, a venturi nozzle and tube in said passage be-
tween said air supply and said chamber, said pressure
chamber being connected to said passage between said
air supply and said chamber between said venturi nozzle
and venturi tube, a venturi nozzle and tube in said pas-
sage between said air supply and the atmosphere, said ex-
haust passage opening into said last mentioned venturi
between said nozzle and said tube, and a pressure control
valve in the passage between said air supply and the

atmosphere. -
- 7. In a breathing machine, a delivery pipe connecting
to a supply of gas at one end, a breathing mask connected
to the other end of said delivery pipe, a bellows con-
nected to said pipe, a pressure chamber surrounding said
bellows, a control mechanism comprising: a case forming
a chamber, a diaphragm dividing said chamber in two, a
supply of air under pressure, one of said chambers being
ported to said delivery pipe, a passage porting air from
said air supply to said second chambeér, a toggle mecha-
nism attached to said diaphragm, valves adapted to close
the passage between said chamber and said air supply
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and connected to be driven by said toggle mechanism, &
port in said passage between said valves opening to the
atmosphere, a passage from said air supply to the atmos-
phere, a valve connected to be driven by said toggle
mechanism to close said last mentioned passage, said
last mentioned valve being closed when said first men-
tioned valves are open and cpen when said first men-
tioned valves are closed, an exhaust passage from said
second chamber to said last mentioned passage, a plate
valve in said exhaust passage adapted to open when said
last mentioned valve is opened, a venturi nozzle and tube
in said passage between said air supply and said cham-
ber, said pressure chamber being connected to said passage
between said air supply and said chamber between said
venturi nozzle and said venturi tube, a control valve to
regulate the air passing through the passage between said
air supply and said chamber, and a pressure control valve
in- the passage between said air supply and the atmos-
phere.

8. An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber into upper and lower chambers, said upper
chamber having means to connect the same to a flow of
anesthetic gas between the source of said gas and a
breathing mask, a passage connecting said lower chamber
to a supply of air under pressure and to an airtight con-
tainer, a toggle mechanism attached to said diaphragm
operable by changes of pressure in said upper and lower
chambers, valves adapted to close said passage between
said lower chamber and said supply of air and connected
to be driven by said toggle mechanism, an air outlet be-
tween said valves, a passage from a supply of air to the
atmosphere, a valve connected to be driven by said toggle
mechanism in said last mentioned passage, said last men-
tioned valve being closed when said first mentioned vaives
are open and opened when said first mentioned valves
are closed, an exhaust passage from said lower chamber
to said passage between said air supply and the atmos-
phere, and a plate valve in said exhaust passage adapted
to be open when said second mentioned valve is opened.

9. An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber into upper and lower chambers, said upper
chamber having means to connect the same to a flow of
anesthetic gas between the source of said gas and a
breathing mask, a passage connecting said lower chamber
to a supply of air under pressure and to an airtight con-
tainer, a toggle mechanism attached to said diaphragm
operable by changes of pressure in said upper and lower
chambers, valves adapted to close said passage between
said lower chamber and said supply.of air and connected
to be driven by said toggle mechanism, an air outlet
between said valves, a passage from a supply of air to
the atmosphere, a valve connected to be driven by said
toggle mechanism in said last mentioned passage, said -
Jast mentioned valve being closed when said first men-
tioned valves are open and opened when said first men-
tioned valves are closed, an exhaust passage from said
lower chamber to said passage between said air supply
and the atmosphere, a plate valve in said exhaust passage
adapted to be open when said second menticned valve is
opened, and a venturi nozzle and tube in the passage
between said supply of air and said lower chamber, said
airtight container porting into the last mentioned passage’
between said venturi nozzle and said venturi tube.

10. An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber into upper and lower chambers, said upper
chamber having means to connect the same to a flow of
anesthetic gas between the source of said gas and a breath-
ing mask, a passage connecting said lower chamber to a
supply of air under pressure and to an airtight container,
a toggle mechanism attached to said diaphragm oper-
able by changes of pressure in said upper and lower cham-
bers, valves adapted to close said passage between said



2,787,176

7

lowér chamber and said supply of air and connected to be
driven by said toggle mechanism, an air outlet between
said valves, a passage from a supply of air to the atmos-
phere, a valve connected to be driven by said toggle
mechanism in said last menticned passage, said last men-
tioned valve being closed when said first mentioned valves
are open and opened when said first mentioned valves
are closed, an exhaust passage from said lower chamber
to said passage between said air supply and the atmos-
phere, a plate valve in said exhaust passage adapted to
be open when said second mentioned valve is opened, a
venturi nozzle and tube in the passage between said
supply of air and said lower chamber, said airtight con-
tainer porting into the last mentioned passage between
said venturi nozzle and said venturi tube, and a venturi
nozzle and tube in the passage between said air supply
and the atmosphere, said exhaust passage opening into
said last mentioned venturi between said nozzie and said
tube.

11. An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber into upper and lower chambers, said upper
chamber having means to connect the same to a flow of
anesthetic gas between the source of said gas and a breath-
ing mask, a passage connecting said lower chamber to a
supply of air under pressure and to an airtight container,
a toggle mechanism attached to said diaphragm operable
by changes of pressure in said upper and lower chambers,
valves adapted to close said passage between said lower
chamber and said supply of air and connected to be driven
by said toggle mechanism, an air outlet between said
valves, a passage from a supply of air to the atmosphere,
a valve connected to be driven by said toggle mechanism
in said last mentioned passage, said last mentioned valve
being closed when said first mentioned valves are open
and opened when said first mentioned valves are closed,
an exhaust passage from said lower chamber to said
passage between said air supply and the atmosphere, a
plate valve in said exhaust passage adapted to be open
when - said second mentioned valve is opened, a venturi
nozzle and tube in the passage between said supply of air
aid said lower chamber, said airtight container porting
into the last mentioned passage between said venturi
nozzle and said venturi tube, and a control valve to regu-
late the air passing through the passage between the air
supply and said lower chamber.

12. An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber into upper and lower chambers, said upper
chambér having means to counect the same to a flow
of ancsthetic gas between the source of said gas and a
breathing mask, a passage connecting said lower chamber
to a supply of air under pressure and to an airtight con-
tainer, a toggle mechanism attached to said diaphragm
operable by changes of pressure in said upper and jower
chambers, vaives adapted to close said passage between
said lower chamber and said supply of air and connected
to. be driven by said ioggle mechanism, an air outlet
between said vaives, a passage from a supply of air to
the atmosphere, a valve connected 1o be dviven by said
toggle mechanism in said last meniicned passage, said
last mentioned valve being closed when said first men-
tioned valves are ovén and opened when said first men-
tioned valves are closed, an exhaust passage from said
lower chamber to said passage between said air supply
and the atmosphere, a plate valve in said exhaust pas-
sage adapted to be oren when s2id second mentioned
valve is opened, a venturi nozzié and tube in the passage
between said supply of air and said lower chamber, said
airtight container porting info the last meationed pas-
sage between said venturi nozzie and said venturi tube,
a venturi nozzle and tube in the passage between said
air supply and the atmosphere, said exhaust passage
opening into said 1ast mentioned venturi between said
nozzle and said tube, and a control valve to rezulate the
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air passing through the passage between the air supply
and said lower chamber. »

13. An actuating device for a breathing machine, ¢com-
prising: a case forming a chamber, a diaphragm dividing
said chamber intc upper and lower chambers, said uppér
chamber having means to connect the same to a flow
of anesthetic gas between the scurce of said gas and a
breathing mask, a passage connecting said lower chamber
to a supply of air under pressure and to an airtight con-
tainer, a toggle mechanism attached to said diaphragm
operuble by changes of pressure in said upper and lower
chamibers, valves adapted to close said passage between
said lower chamber and said supply of air and connected
to be driven by said toggle mechanism, an air outlet
between said valves, a passage from a supply of air to the
atmosphere, a valve connected to be driven by said toggle
nechanisiz in said last mentioned passage, said last men-
tioned valve being closed when said first mentioned valves
open and opened when said first mentioned valves
are closed, an exhaust passage from said lower chamber
to said passage between said air supply and the atmos-
phete, a plate valve in said exhaust passage adapted to
be open when said second mentioned valve is opened,
a venturi nozzle and tube in the passage between said
supply of air and said lower chamber, said airtight con-
tainer porting ints the last mentioned passage between
saick veniuri nozzle and said venturi fube, and a pressure
control valve in thé passage beiween said air supply
aad the atmosphers.

14, An actuating device for a breathing machine, com-
prising: a case forming a chamber, a diaphragm dividing
said chamber intc upper and lower chambers, said upper
chamber having means to connect the same to a flow of
anssthetic gas between the sourdce of said gas and a breath-
ing mask, a passagée connecting said lower chamber to
a supply of air uander pressure and to an airtight con-
tainer, a toggle mechanism attached to said diaphragm
operable by changes of pressure in said upper and lower
chambers, valves adapied to ciose said passage between
cnid lower chamber and said supply of air and connected
to bs driven by said toggie mechanism, an air outlet
between said valves, a passage from a supply of air to
the atmosphere, a valve connected to be driven by said
toggle mechanism in said last mentioned passage, said
fast mentioned valve being closed when said first men-
tioned valves are open and opened when said first men-
tioned valves are closed, an exhaust passage from said
lower chamber to said passage between said air supply
and the atmosphere, a plate vaive in said exhaust pas-
sage adapted to be open when said second mentioned
valve is opened, a venturi nozzle and tube in the passage
beiween said supply of air and said lower chamber, said
airtight container porting into the last menticned passage
between said venturi nozzle and said venturi tube, a ven-
tiri nozzle and tube in the passage between said air
supply and the atmosphere, said exhaust passage opén-
ing into said last mentioned venturi between said nozzie
and said tube, and a pressure control valve in the passage
between said air supply and the atmosphere.

15. In a regulator for a breathing machine, a case
forming a chamber, a diaphragm dividing said chamber in
two, -a supply of air under pressure ported into one of
said chambers, a delivery pipe porting into the other
of said chambers, a toggle mechanism attached to said
diaphragm and actuated by a differential of pressure on
the sides of said diaphragm, valve means actuated by said
toggie mechanism between said source of supply of air
and said chamber, an exhaust passage from said source
of air to the atmosphere, valve means actuated by said
toggle mechanism and in opposite phase to said first
mentioned valve means to open said passage from said
supply of air to the atmosphere when said first mentioned
valve means is closed, and an exhaust valve betweén
said exhaust passage and said valve chamber.

16. In & Ttegulator for a breathing machine, a case




-

2,787,176

9

forming a chamber, a diaphragm dividing said chamber
in two, a supply of air under pressure ported into one
of said chambers, a delivery pipe porting into the other
of said chamibers, a toggle mechanism attached to said
diaphragm and actuated by a differential of pressure on
the sides of said diaphragm, valve means actuated by
said toggle mechanism between said source of supply
of air and said chamber, an exhaust passage from said
source of air to the atmosphere, valve means actuated
by said toggle mechanism and in opposite phase to said
first mentioned valve means to open said passage from
said supply of air to the atmosphere when said first men-
tioned valve means is closed, a venturi nozzle and tube
in said exhaust passage, and said exhaust valve porting
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air from said chamber between said venturi nozzle and
said venturi tube when said second mentioned valve
means is opened. i
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