
Dec.‘ 3, 1929. I E, l. McKESSON I Re. 17,512 

' RESPIRATOR 

. Original FiledMarch 17, 1913 4 Sheets-Sheet 1 

\\\\\ I @ 

- J " . 

{grim \‘9_ 41x55“ 
. INVENTUK 

E’ 55% 
A Tgiwtr 



- Dec. 3, 1929. E. 1. MCKESSON ’ Re. 17,512 , 

RESPIRATOR 

Original Filed March 17, 1913 4 Sheets-Shéet 2 

" Wu . 

A EKNEY 



Dec. 3, 1929. E. I. McKEssoN v Re. 17,512 

RESPIRATOR 

4 Sheets-Sheet " 3 I Original Filed March 17, 1915 

/4 

/ 

__\__________ 
__ ___ ______.__I_J_ 



Dec. 3, 1929. E. l. McKESSON I Re. 17,512 

RESPIRATOR 

Original Filed March 17, 1913 4 Sheets-Sheet 4 

I .13 

I. ,;//////// .el/ 

I ‘X \ J7 
\lllllllllilllll 

P 

0 0:0‘ 
Q” } 00:. .00.‘... 

“95:116.? ' A URNEY 



Reissued 3, , 1929 

- ' UNITED STATES, 

Re. 11,512 

PATENT. OFFICE » 
' Emma I.‘ mcxnsson, or 'ronnno, onro. 

nEsPInA'ron 

0113111111110. 1,820,900, dated November 4,1919, Serial No. 754,682, ?led Karch 17, 1913. Application for 
‘l ' reissue ?led ‘August 13, 1924. > Serial No. 731,880. 

This invention'relates to the control and 
mixing of ?uids and vapors and their con 
duct for various uses in breathing. 

_ This invention has utility when embodied 
5 in mechanisms for analgesia, anesthesia, and 

resuscitation, having wide rang'e of utility 
" in dental, general surgical work, as well as 
in cases of asphyxiation. ' 

' Referring to the drawings: ' 
.Fig. 1 is an elevation of an embodiment of 

the invention adapted for analgesia‘and an‘ 
esthesia,‘ as in dental-work; ' < ' 

r Fig. 2 is a sectional’ view, on an enlarged 
scale, of a nasal nozzle for the respirator; 
>Fig. 3 is a sectional view, on an enlarged 

scale, of a reserve supply replenishing means 
control; > 

Fig. 4 is a fragmentary side elevation of the 
- respirator with a face nozzle adapted there 

20 to; . 
Fig. 5 is a fragmentary sectional view of 

a' vaporizer and rebreathing reservoir; 
_ Fig. 6 is an enlarged detail view in side 
elevation of the vaporizer control ‘and ?lling 

25 member or valve; ' ~ ' 

Fig. 7 is a section on the line VII-VII, 
Fig. 6, showing in addition the ports with 
which the ?lling valve coacts; ' > _ 
Fig. 8 is a plan View of the respirator; 
Fig. 9 is a fragmentary section on the line 

IX-—IX, Fig. 8, looking in the direction of 
the arrow; . 

" Fig. 10 is a plan view of the proportioning 
'valve with the check plate and sight removed 

35' turned‘ to ‘01f position; ‘ 
Fig. 11 is. a medial longitudinal sectionof 

the proportioning valve; / _ _ 

Fig. 12 is a detail view in side elevation of 
a cut off or by-passing valve; 

10 
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40 Fig. 13 is a frainentary detail view ‘of 
e the casing with t 

therein; and I 
Fig. 14 is a general view, partially in sec 

tion, diagrammatic as to assembly, of the ap 
46 paratus; and ' 

Fig. 15 is a fragmentary detail view of the 
fape inhaler adjustable relief ‘_ or exhaling 
V8. V8. 1 

proportioning valve 

The respirator provided with the stand-j 
5° ard lvor mounting (Fig. 4) having the set 

screw 2 adjustable to' lock the stem 3 in 
various telescoped }positions for carrying the 
main frame 4.. T is main frame 4 is pro 
vided with ?uid supply reservoir. carrying 
arms 5, 6, and additional similar arms 7, 8, 
shown as adapted to carry ?uid supply reser 
voirs, or reserve ?uid supply automatic re 

' plenishing means. These arms 5, 6, 7, 8, (Fig. 
8) are provided with head receiving recesses 
9 and set screws 10 to engage heads disposed 
in such recesses. _ v . 

When the respirator is used as a-portable 
apparatus, and say especially when used for 
surgical and resuscitation work, or when it is 
desired to have assured at all times an emer- . 
gency supply of nitrous oxid and oxygen, or 
such ?uids as may be used, the compressed 
?uid drums, containers, or reservoirsll hav 
ing heads 12 provided with controlling valves 
13, may be locked by the set screws 10 in the 
respective heads 5, 6.v ; I ‘ 
Each of these arms 5, 6, 7, 8, is provided 

with a bushin 14 (Fig. 3) having a central 
duct 15 theret rough providing in its extent 
a seat for the plunger 16 normally held 
against said seat by the spring 17. The travel 
of the plunger 16 is‘ guided by the stem 18 
connected thereto, which stem is reciprocable 
in the bushing 14. The spring 17 is mounted 
‘about this stem 18. Adjacent the stem 18 
and through the portion of the bushing 14 
serving as the stem guide are openings 19 in 
communication with the duct 20 (F i' s. 3, 9). 
This mechanism is a check valve 
arm allowing delivery of ?uid under pres 
sure-‘into the reserve ?uid supply ducts 20 
but e?'ectually serving to prevent escape of 
?uid through the arms 5, 6, 7, 8, at the re 
cesses 9, should the pressure run'low in the 
supply reservoir, or the supply ‘be discon 
nected. _ ' ‘ ' 

These ducts 20 lead to the cut off or by-pass 
valves 21, (Figs. 1, 9, 12, 14.) These valves 
21 are provided with handles 22. To main-. 

‘ tain the stems 21 snugly seated,'the spring 
clips 23 are set up by the screws 24. _The 
curved passage 25 in the valve 21 may register 

or each; 
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with the duct 20 and the duct 26 in communi- . 
cation with the passage 27 .- This valve may 
have a second connecting position by having 



i m in the two reservoirs, by limiting the disten 
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I‘ . may be used (Figs. 1, 3, 4, 14). Lever arms‘. 
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its passage 25 connect the duct 20 with the 
passa e 28, while at other positions it may 
e?'ectively cut off duct 20. 
The passages 27 terminate in lipped or 

shouldered openings 29, 30, upon which are 
mounted the ?exible reservoirs or ?uid tight 
rubber bags 31, 32, enveloped by the single or 
common covering or mesh 33. This net_ 33 
serving as an envelop for the two reservoirs, 
effectively equalizes the pressure of the fluid 

sion of the bags 31, 32, as adjusted. or deter 
mined in the tightening into which draw 
string 33' is tied. 
The ?uid in the expansion members or 

reservoirs 31, 32, (Figs. 1, 8) may be replen 
ished from the tanks 11, intermittently by 
adjusting the valves 13, or in continued use 
‘by delicately adjusting the valves 13. Such 
operation requires careful supervision. ‘To 
avoid the concern and careof such manipu 
lation, automatic replenlshing mechanism 

34 are given a desired or adjusted bend and 
‘so disposed as to coact with the bags or reser 
voirs 31, 32, to be actuated by the distension 
thereof, said levers having their fulcra or 
pivot mountings 35 removably carried 1n the 
hook brackets 36 of the rigid disks 37 mount 
ed by the set screws 38 on the arms .39 of 
the heads 40. The disk 37.is a guide for the 
plunger 41 most delicately controlled by the 
lever 34. These plungers 41 seat against the 
air tight diaphragms 42, and any distension 
of the reservoirs 31, 32, rocks the levers 34, 
and at the determined adjusted pressures are 
effective to push the plungers 41 against the 
diaphragms 42, causing the plungers 43 in 
the arms 39 to move their seats 44 to close 
the port 45 from the reserve supply duct or 
passage-Way 46, in communication with a 
source of ?uid supply under pressure, (Fig. 
14) thereby shutting off the supply of ?uid 
to the passage 47 through the head 40, ducts 
15, 20, 25, 26, 27, to the replenished reser 
voir 31 or 32. When the direct ?uid supply 
in the reservoir 31, or 32,, again‘falls so that 
the lever 34 may move a little in taking ‘up 
such decrease in distension, seat 44 is opened 
to permit automatically a‘replenishment of 
supply from any reserve source to which the 
duct 46 may be connected. Port 45 through 
externally threaded duct sections 45' is so 
adjusted toward the seat 44 as to coact with 
the seat 44 of the plunger 43 when the lever 
34 hangs~ for the desired capacity of thebag 
31, or 32. . This adjustment of the sections 
45' is under the control of the operator and 
is normally to approximate similar size for 
the bags 31,‘ 32. Each size adjustment, due 
to the lever control, changes the pressure. 
When adjusted the sections ' are so held 
against disturbance by nuts 45", which are 

, readily slacked off for a change of adjustment 
and thus a change'in pressure. The seat 44 
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is adjusted for such distension or presure in 
bags 31, 32 as may be desired. Under the 
higher pressures in the bags, the gases are 
held from wastage only by increasing the 
tension of spring 104 by tightening screw 
105 (Fig. 2) on the face or nasal inhalers. 
The levers 34 are 6f pliable metal and are 
bent to conform to the shape ofv the bags 31, 
32, and in further adjusting their size and 
pressure. There is accordingly insured uni 
form direct ?uid supply for even most ex 

70 
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tended operations Without need of any atten- I‘ 
tion whatever upon the part ,of the user of 
the respirator. ' 

There is economy in the use of ?uid sup 
plied with each inhalation but checking 
stopping the ?ow of ?uids during intervals 
or portions of intervals of each exhalation 
when such flow of ?uids has replenished the 
direct supply and might escape and be wasted. 
The stopping of the ?ow bf ?uids into bags 
31 and 32, when the desired pressure is se 
cured in these containers, serves to increase 
the safety for the patient by equalizing and 
assisting in maintaining constant propor 
tions at different rates of consumption as 
affected by the greatly variable rates of 
respiration in patients. The supply of the 
?uid is at a uniform pressure, and there is 
safety for the patient, due to this automatic 
replenishing means. 
The frame 4 carries the proportioning 

valve (Figs. 9, 1O, 11, 14). The proportion 
ing valve 48 has the ports 49 coactingv with 
the direct ?uid supply passages 27 in com 
munication‘with the reservoirs 31, 32. By 
moving the ‘handle 50 of the valve 48, the 
de?nite proportions of the ?uid to be mixed 
may be shown by the pointer 51 traveling 
along the percentage scales 52. The scales 
are indicated as for nitrous oxid and oxygen 
with the pointer 51 (Fig. 8) at 50% of each. 

, The graduations are 5%. The indicated pro 
portions are real, as thus predetermined?n 
this proportioning valve mechanism as the 
gases from the respective passage-ways enter 
the mixing chamber, for the envelop 33 keeps 
the pressure of the direct ?uid supply reser 
voirs 31, 32, the same. For each adjustment 
of the pressure in the reservoirs 31, 32, there 
is 'a definite rate of ?ow to the mixing cham 
ber 59. If this change be' one of increase in 
pressure, it increases the facility of ‘machine 
response to the demands of the patient. In 
thus keeping‘ the pressures equal, the mesh 
bag 33 is a means simultaneously coacting 
with the two bags 31, 32, determining the 
relative pressures as equal, .and'with such 
pressures equalthat' the proportions as ad 
justed are maintained. In the manipulation 
of the proportioning valve 48, either reser 
voir 31, or 32, may‘ be completely cut off, as 
well as both. For this latter condition the 
handle 50 is thrust counterclockwise 90°, or 
slightly more, away from the 750% nitrous 
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oxid 50% oxygen position of Figs. 8, 13. 
This shifts the pointer 51 past the 100% 
nitrous oxid into approximate alignment with 

‘ the arm 8 (Figs. 1, 2, 3). Accordingly, by 

10 

15 

operation of this single shiftable valve han 
dle 50, either nitrous oxid alone, or oxygen 
alone. may be delivered to the inhaler or shut 
off from said inhaler 92 or 93. 
To preclude back pressure permitting any 

intermingling of the supplies in the reservoirs 
31, 32, the chambers 53, 54, to which theports 
49 connect, have their common plane outlet 
ports 55 closed by the check valve or disk 
plate member 56, the travel limit of which 
in opening may be adjusted by the set' screw 
57, as an indicating means permitting the 

h operator to observe whether ?uid supply is 

20 
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30 

being taken by the patient, the sight 58 may 
be provided in closing the mixing chamber 
59 above the member 56, so that any move 
ments of this member 56 may be plainly seen, 
serving as a sure indication that the patient 
breathes su?iciently deep to obtain fresh or _ 
unused ?uids from containers 31 and 32. 
This member 56 is a single element simulta 
neously closing both supplies against back 
pressure, but lifting on unbalanced pressure 
either fromthe reservoirs 31, 32, or inhala 
tion. The proportioning valve 48 is a single 
element simultaneously adjusting the rela 
tive quantities of the supplies. Considerable 
utility in practice results ‘from this simple 
compact structure so susceptible of delicate 
regulation. This valve 48 ‘has tapered fric 
tion seating engagement in the frame 4. _ 
The chamber 59 is in communication with 

the passages 28. (Figs. 8, 9, 14) [leading to the 
delivery duct 60 in or upon which may be 

' mounted the vaporizing and rebreathing 
reservoir, herein shown as a combined struc 
ture (Fig. 5)». To by-pass the rebreathing 

' reservoir the handle 61 may be .manipulated 

45 

so 
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to cause the sleeve 61’ to close the port 62. 
With the vaporizer inactive the valve mem 
ber 63 has its ports 64 out of registry with 
the ports 65, thus there is direct connection 
of the delivery‘duct 60 with the duct- 67 lead— 
ing to the patient. Manipulation of the 
single shiftable valve 61’ by the handle 61 
closes the port 62, the gas or mixed gases 
from the mixing chamber 59 pass to the in 
haler alone, while with this port 62 open, 
such gas or- mixed gases pass both to the in 
haler and to this gas bag 86. 
In the use of the vaporizer, say for ether 

or chloroform, 'or such substance as occasion 
may demand, the ‘sleeve 61’ may close the 
port‘ 62 to cut out the rebreathing' reservoir, 
or vbe open to permit the use of the re 
breathing reservoir. The ?uid to be laden 
with vapor fromnthe vaporizer, enters" by 
way of the delivery duct 60, and with‘ the 
member 63 rotated so that its central section 
68 closes the straight passage ‘of ‘the duct 60, 
the ports 64 are in registry withthe ports 65 

3 

and the ?uid is thus caused to pass through 
the chamber 69 as indicated by the arrows 
(Fig. 5). The chamber 69 is closed by the 
sight plate or glass cover 70. The lower por 
tion of the chamber 69 contains pans or 
shelves 71 over which-the liquid supplying 
the vapor may be distributed, the over?ow 
ing of which pans 71 provides a maximum 
of evaporative. area. In charging the vapor 
izer, the cup member 63 may have its charg 
ing duct 72 with its outlet port 73 register 
with the port 74 (Figs. 5, 7) of the housing 
7 5.. The port 74 leads into the chamber 69 
above the pans 71. As a vent to allow escape 
of air or vapor to permit charging of the 
closed chamber 69, the duct 76 from outside 
and through the member 63, extends to ~reg 
ister with the port 77 communicating with 
the chamber 69 simultaneously with the reg 
istering of the ports 73, 74. With the vapor 
izer charged, a slight rotation of the member 
63 closes the ports 74, 77, against escape of 
vapor from the vaporizer. The knurled 
headed ‘member 63* carries the pointer 78 
(Fig. 8) movable along the scale 79 to indi 

,cate ?lling position, and positions for full 
quantity of ?uid to pass through the vapor 
izer chamber 69. With point 80 as the ?lling 
position, the graduations 81 indicate posi 
tions for allowing less than the full quantity 
of ?uid to pass through the vaporizer, there 
by permitting such enrichment of the ?uid 
with the vapor as may be desired. 
In the use of the rebreathing bag or reser_ 

voir, ?uid exhaled by the patient coming 
back through the duct 67, with the sleeve 61’ 
disposed to place the port 62 open, the check 
valve 56 in the proportioning, valve 48 cut_ 
ting o?' backward ?ow, to the unmixed gases 
in the reservoirs 31, 32 this return ?uid 
passes through the port 62 into the passages 
82, 83, (Fig. 5) and into the chamber 84 hav 
ing communication through the openings 85 
with the ?exible reservoir or rebreathing bag 
proper 86. Graduations 87 on the housing 75 
for the vaporizer chamber 69 and chamber 
84, are indications which may be followed 
in adjustment of the knurled ring 88 fric 
tionally held by the packing 89 to vary the 
‘rebreathing capacity of the apparatus. This 
ring 88 carries the reservoir 86 on its con-. 
nected bushing 90. Also connected to this 
bushing 90 of the ring 88, is the envelop or 
net 91, serving to maintain the rubber bag 
86 in shape when under pressure and pro 
tect weak spots therein. Thereservoir 86 
being collapsible most readily, each inhala 
tion of the patient primarily receives its sup 
ply from this rebreathing reservoir 86 until 
the suction on the delivery duct 60 overcomes 
the very sli ht pressure of the‘ disk 56 and 
draws gas rom the reservoirs 31, 32. Ac 
cordingly the withdrawal of gas from the 
bags 31, 32, is intermittent, being only as the 
disk 56 is raised by the inhalation of the 
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patient, and even then the maximum ?ow is 
restricted by the adjusted position of the disk 
56 the limit of movement of which away from 
the two apertures 55 in the top of the plug 
proportioning valve 48 may be limited or 
controlled by the adj ustment of the threaded 
member of screw 57. The ?apping of this 
disk 56 is in response to the breathing of the 
patient. Upon inhalation, after taking the 
supply from the rebreathing bag 86, the disk 
56 is lifted from its seat on the two apertures 
55 and in its bodily movement uniformly 
away therefrom upon the screw 57, the ad 
justed proportion of the equal pressure gases 
flows by way of duct 67 to the patient. Upon 
exhalation, either by its own weight or aided 
by the back pressure, the disk 56 seats at once 
and the bag 86 is ?lled, after which a further 
increase of pressure in the inhaler lifts the 
spring tensioned check valve 103 when the 
remainder of exhaled gases escape at this 
valve 103. 

It is thus seen that as adjusted the net 91 
is a means acted upon by the bag 86 to limit 
%the in?ations thereof. As this in?ation ‘oc 
curs, or the draft from the mixing chamber 
59 decreases, disk 56 as a control means gov 

‘ erned by the in?ations of the bag 86, renders 

30 
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50 

the mixing valve mechanism inoperative in 
cutting off ?ow to the chamber 59, while on 
de?ation of the bag 86, the lifting of this 
control means or disk 56 admits the two gases 
to the mixing chamber 59 for ?ow to the 
reservoir 86. l j ' 

In the use of the respirator or gas admin 
istering apparatus the duct 67 may be con 
nected toan inhaler or face nozzle 92 (Fig. 
4) covering the nose and mouth, or a nasal 
nozzle 93 (Figs. 1, 2) may be used. , In fact, 

' the mechanism of the disclosure has a‘ most 
wide range of utility. A ?eld to which‘it is 
adapted with marked'advantage is for anal 
gesia, and anesthesia, say in dentistry, when 
a nasal nozzle is used to leave the mouth ac-_ 
eessible'. the patient breathing through the 
nose. The face mask‘ (Figs. 4, 14) has re 

‘li'ef valve 106 pivoted on stem 107 rotatably 
adjustable to increase the holding action to 
ward closed position of spring 108. 
The inhaler of nozzle 93 (Fig.2) is shown 

as provided with the frame 194: having the 
bushing 95 therein carrying the loose disk 
96 movable toward the ?ange 97 to close the 
opening through the bushing 95, and mov 
able away from the flange 97 to open the 
ports 98 adj acent the lower or upset disk re 
taining portion of the bushing. This disk or 
washer 96 fits loosely in this cylindrical per 
forated ‘portion of the bushing 95 and when 
resting against the ?ange 97 as forced there 
'against by air current, it is on its seat and 
closes this valve. This check valve acts in 
conjunction with the adjustable ports in the\ 
outer side of the bushing 95. The bushing 
95 has theéport 99 the opening of which is 

.try 
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adjustable by rotating the cap 100 having 
a port movable thereby into and out of regis 

with the 
cap .100 is‘ adjusted out of registry with the 
port 99, the disk 96 is not moved by the 
breathing of the patient. The'cap 100 may 
be held in adjusted position by the set screw 
101. ‘ 

The nozzle frame 94 is provided with an 
additional opening 102 normally closed by 
the disk 103 held in closed position by the 
spring 104. The action of this spring 104 
may be varied by rotation of the hollow screw 
105. A seating'of disk 104 to ‘close this valve 
is similar to disk 96 to close the ports in 
bushing 95. , ' 
The nozzle thus ‘equipped permits, by ad 

jusfment of the port 99, a mixing of air with 
the ?uid being administered, such mixing be 
ing susceptible of most delicate adjustment, 
thereby regulating the dilutionwith air of 
‘the other ?uids delivered to the patient. This 
means of air dilution may be employed for 
diminishing the effects of the other ?uids 
producing a state of analgesia, while by clos 
ing port 99 and preventing ai-r dilution 
anesthesia may be produced when suitable 
proportions of the ?uid are administered. 
This is a feature of great economy in manipu 
lation of the apparatus. In exhaling, the 
used or lung exchanged volume of the gas is 
last to come, the upper passages expelling 
the inspiration in an unchanged state. Econ 
omy, especially in the administering of costly 
?uids. isjobtained by allowing the early por 
tion of the exhalation to pass back through 
the duct 67 to the rebreathing'reservoir 86. 
Adjustment of the capacity of the reservoir 
86 may be to the lung capacity or exhaling 
volume of the patient, particularly as to the 
unchanged gas volume. When the rebreath 
ing reservoir is charged,‘ the check member 
56. shutting off further return‘ through‘the 
delivery duct 60, pressure is established in 

_ the duct 67 to overcome the pressure against 
the check valve 104, and the used or changed 
portion of the exhalation may be allowed to 
escape. In the adjustments for the rebreath 

port 99. When the port in the‘ 
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ing reservoir, it is sometimes desirable tov 
gather in this reservoir 86 some of the carbon 
dloxid or changed gases of the exhalation as 
a means for further modifying the lntensity 

115 

of the anesthetic or regulating the breathing I I 
of the patient-or such other treatment as may 
be indicated by the condition of the patient. 
Rebreathing is not always practiced if the 
patient breathes normally and in such cases 
the valve 61’ closes the port 62. 
The vaporizer, rebreathing reservoir, and 

nitrous oxid, may be cut out by the shifting 
of the handle 50 clockwise away from the 

120 
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arm 8 to have the pointer 51 toward the arm _ 
I 7, and ‘oxygen only supplied from said reser 
voir 31, or by turning horizontally outward 
the handle 22 of the emergency valve 21, the 130 
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supply under pressure may be furnished di 
rect.v In cases of resuscitation, that is, to 
in?ate the lungs with oxygen, restoring nor 
'mal breathing, the vaporizer, rebreathing 

15 

reservoir, and nitrous oxid is cut out when the 
valve handle 22 of emergency oxygen valve 
21 on the left (Fig. 14) is turned as in Fig. 
9, right hand side, delivering the oxygen 
above‘ check 56 through passages 60, 67, and 
inhaler 92 or v93, 'into the lungs of the pa. 
tient./ The oxygen may be taken directly _ 
from the tank‘ by opening valve 13 or prefer 
vably through valve 39, 40, by pressing the 
lever 34 against the bag to open port 45. In 
order to force the oxygen into the lungs pass 
ing any possible obstruction in the patient’s 
air passages, the adjusting screw 105'__ is 
tightened on the nasal inhaler 93 or the ex 

_ halation valve 106-is held closed on the face 

20 
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‘ once readily saves life but if delayed a few‘ 
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~?uid pressure in said reservoirs. 

inhaler 92 to prevent escapeof oxy en while 
the lungs are, in?ated in imitation 0 ins ira 
tion. The inhaler is lifted at intervals to 
permit gases in the lungs to escape as in 
exhalation. This procedure is repeated until 
respirations' are reestablished. This means 
of producing arti?cial respiration is of par 
ticular value in an apparatus used for anes 
t-hesia where oxygen put into the lungs at 

moments may result in the immediate death 
of the patient. , n i 

' The apparatus has great ?exibility in its 
adaptations allowing the incorporation of 
‘the various elements to such degree as may 
be necessary, or the elimination for a short 
period, or entirely of various elements. 
What is claimed and it is desired to secure 

by Letters Patent is :— \ ’ ' 
-1. A respirator embodying two suspended 

supply reservoirs for ?uid, and means for 
maintaining the contents of-said reservoirs 
independent of each other and equalizing the 

“'2. A respirator embodying two ?exible 
?uid supply reservoirs, and means for equal 
izing the ?uid pressure‘ therein comprising a 
common extensible surrounding envelop or 
said reservoirs. ' 

‘ 3. A respirator embodying suspended sup 
ply reservoirs for ?uids, means for equaliz 
ing the pressure between said reservoirs and 
maintaining the contents separate, and a pro 
portioning valve for controlling ?uid flow 
from said reservoirs. ~ ' . 

4. A respirator embodying suspended sup 
ply reservoirs for ?uid,‘ extensible reservoir 

' enveloping means for equalizing ?uid pres 
sure between said reservoirs and maintaining 
the contents of said reservoirs separate, and 
a common proportioning valve for control 
ling ?uid ?ow from said reservoirs. 

5. A respirator embodying ?uid supply 
ducts, an adjustable tapered stopper valve 
member for simultaneously controlling said 
ducts, said member having therein‘adjacent 

outlets forsaid ducts, and a- check valve for 
said outlets. ' , 

‘6. A respirator embodying a ?rst ?uid sup 
ply reservoir, a second reservoir supplied 
from said ?rst reservoir, automatic means 
exterior of the second reservoir actuable by 
the distention of the second reservoir for 
controlling the supply to said second reser-‘ 
voir, and a check valve between the second 
reservoir and the automatic means. 

supply reservoir including a_ba-g, a reserve 
?uid supply reservoir for the bag, automatic 

7 means against-which the bag engages for con 
trolling supply from the reserve reservoir to 

_ the bag, and a check valve between the .bag' 
and the automatic ‘means. 

8. A respirator embodying a direct ?uid 
supply ?exible wall reservoir for ?uid under 
pressure, a, reserve ?uid'supply for ?uid’un 
.der greater pressure, automatic means ,exteP 
rior of the direct ?uid supply reservoir actu 
able by the distention of the direct ?uid sup 
ply i reservoir for controlling the ?uid to the . 
direct supply reservoir from the reserve ?uid 

'- supply, and a check valve between the ?exible 
wall reservoir and the automatic means. 

9. A respirator embodying a direct ?uid 
supply reservoir-including a collapsible bag, 
a reserve ?uid supply reservoir, and pressure 
controlled means forced against saidbag by 
pressure from said reserve reservoir to de 
termine replenishing of said bag. . 

10. A respirator embodying a 
supply reservoir comprising a bag having a 
collapsible envelop, a reserve ?uid supply 

7. A respirator embodying a direct ?uid , 

direct ?uid’ 

5 . 
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reservoir, and, a valve, having an arm engag- v 
ing said envelop to maintain the valve closed 
against the pressure of the reserve ?uid sup 
ply reservoir. ' . ’ . 

11. A respirator embodying a direct sup 
ply reservoir for ?uid, a reserve supply duct 
to supply said reservoir, a delivery duct sup 
plied by said‘ reservoir, and any emergency 
connection for simultaneously disconnecting 
the‘ reserve supply duct from the direct sup 
ply reservoir and connecting the delive 
duct to the reserve supply- uct inde en - 

103 
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" ently of the direct supply reservoir, sai con- ” 
nection comprising a three way valve. . 

12. A respirator embodying1 a direct ?uid 
supply reservoir, a. delivery not connected: 
thereto, a supply duct connected thereto, and‘ 
a three way valve in the supply duct in com 
munication with the delivery duct to discon 
nect tlfe supply duct from the reservoir and 
directly connect the supply duct to the deliv-' 
ery duct independently of the reservoir. . ' 

13. A respirator embodying direct ‘?uid 
supply reservoirs, a proportioning valve to 
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which the reservoirs-are connected, a reserve ' 
supply duct for one of said reservoirs, and, 
emergency means for disconnecting the res: 
'ervoirand connecting the reserve supply to 

1 said valve. - a ‘ 



‘ to the ‘proportioning valve direct. 
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14.‘ A respirator embodying a,,.proportion 
ing valve, ducts leading thereto, a direct ?uid 
supply reservoir for one of said ducts, a re 
serve supply duct for said reservoir, and a 
cut-off device for disconnecting said reser 
voir and connecting said reserve supply duct 

15. respirator provided with a delivery. 
duct leading therefrom, a breathing nozzle to 
which said duct is connected, a rebreathing 
reservoir in said duct, and controllable means 
for bypassing the reservoir. 

16. A respirator provided with a. propor 
tioning valve, a delivery duct leading there 
from, a breathing nozzle to which said duct 
extends, a rebreathing reservoir in said duct, 
and controllable means for by-passing the 
reservoir. . a . 

17. A respirator provided with a delivery 
duct leading therefrom, an adjustable re 
.breathing reservoir mounted on said duct, 
and controllable means for ‘by-passing the 
reservoir. _ 

‘18. A respirator ‘provided with a delivery 
duct leading therefrom, a rebreathing reser 
voir mounted on said duct, and controllable 
means for by-passing the reservoir. 

19. A respirator provided with a return 
check supply valve, a- support therefor, a 
breathing nozzle, a delivery duct leading 
from said valve to said nozzle and having a 
section rigid with said support, a vaporizing 
device on said duct, a rebreathing reservoir 
device on said duct, one of said ‘devices being 
carried by the rigid duct section, and means 
adjacent the vaporizer for disconnecting the 
vaporizer from the duct. 1' 

20. A respirator provided with a supply 
valve, a breathing nozzle. a delivery duct for 
‘the nozzle having a rigid section extending 
from the valve, support for the valve, a va 
porizer and a rebreathing reservoir carried 
by said rigid duct section, and means ad 
j acent the reservoir for disconnectng the res 
ervoir. ' ' _ . . 

{21. A respirator provided with a supply 
valve, a breathing nozzle, a delivery duct 
from the valve to the nozzle, said duct hav 
ing a rigid supporting section, a vaporizer 
'carried by the rigid section, and a rebreathi 

. - \ ~ - 

‘ ing reservoir carried by the ‘VitPOI‘lZBI‘. 
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' 22. A respirator provided with a breath 
ingnozzle, a delivery duct leading thereto, 
a controllable pressure gas supply reservoir 
for the duct, a support for the reservoir, a 
vaporizer connected to the“ duct in the extent 
of the duct from the ‘reservoir toward the 

A nozzle, and an adjustable rebreathing res 

60 
ervoir carried by the vaporizer and connect 
ed to the duct adjacent the supply reservoir 
and remote from the nozzle, said duct hav 
ing a ?exible ‘ section between the supply 
reservoir and the nozzle. ‘ 

23. In an apparatus of the class described, 
the combination of a supporting post, a valve’ 
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casing surmounting the post, and having gas 
inlet ports and an outletport valve mecha 
nism in said casing for governing the ports, 
a partition within said valve mechanism, a 
check valve resting on said partition, and 
a single manually operative means extending 
above the casing for operating the .valve 
mechanism. , 

24. A respirator embodying a plurality of 
sources of ?uidv supply, suspended reservoirs 
supplied thereby, means for maintaining the 
contents of said reservoirs separate and the 
pressure of said contents equal, and valve 
mechanism common to said‘ reservoirs for 
controlling ?uidl ?ow therefrom. 

25. A respirator embodying suspended 
supply reservoirs for ?uid, means for equal 
izing the pressure between said reservoirs 
and maintaining the contents separate, and 
proportioning valve mechanism for control 
].ng ?uid flow from said reservoirs. 
' 26. In an anesthetic apparatus arranged 
to be equipped with a compressed jgas supply 
passage, a regulating valve there or, an ex 
pansible gas bag, bag expansion governed 
means for controlling said valve, said means 
including a diaphragm isolating the valve, 
and bag actuated means exterior of the dia 
phragm for operating the valve through the 
diaphragm. . 

27. In an apparatus of the class described, 
the combination of a supporting post, a duct 
‘providing head surmounting said post and 
havin two gas inlets and a gas outlet, said 
head including two pairs of arms, one pair 
disposed at right angles to the other pair, an 
extensible reservoir carried by said head, a 
hollow‘ plug valve for controllin gas ?ow 

- from the reservoir, and a check va ve carried 
by said plug valve. 

28. In an apparatus of the class described, 
the combination of a head, a' bag connected to 
said head, a hollow plug valve for controlling 
gas ?ow from the bag, and a check valve car 
ried'by said plug valve. , 

29. A gas administering device’ having‘ a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply 
duct, and a direct supply reservoir, port 
means fixing, the proportion between the 
gases supplied to said chamber from said 
reservoirs, valves exterior. of the reservoirs 
controlling gas ?ow from the reserve supply 
ducts to the direct supply reservoirs, and res 
ervoir pressure control means for adjusting 
the valves to control the ?ow to the direct 
supply reservoirs while/the port means main 
tains said ?xed proportion. T 
‘30. A gas administerin device having a 

chamber, two gas supply ucts to said cham~ 
ber, a direct supply reservoir for each duct, 
premure regulating means exterior of said 
reservoirs for controlling gas ?ow thereto, 
and ?ow controlling proportioning means 
for determining a ?xed proportion between 
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said supplies of gas delivery to said chamber 
and ?ow checking means infthe chamber 
movable to intercept gas ?ow thereinto, said 
?ow checkin means being movable relative-' 

I 1y to said ow controlling 'proportioning 
means. _ . . 

31. A gas administering device comprising 
a source of nitrous oxid under pressure, a 
source of oxygen under ressure, a chamber; 
ducts for conducting'sai gases independent 

I :y from said sources to the chamber including 
0 w controlling proportioningi means for de 

terminin a ?xed proportion of gas delivery 
from sai sources to said chamber, control 
means in said ducts for separately regulating 
the delivery pressures'of the respective gases 
for ?ow to said chamber, and means for de 
termining the equalization of the delivery 
pressures of said gases. _ ' 

32. A gas administering device compris 
ing a support, a ?rst bag carried by said sup 
port, a duct arm extending from said sup 
ort, a second bag on said duct arm connected 

. y the duct of the arm to the ?rst bag, and 
manually controllable means for rendering 
the second bag a rebreathing bag by opening 

' a passage to the second bag from the duct 
and leaving the duct passage open past the 
second bag. ’ 

33. A ‘gas administering machine com 
prising a plurality of sources of ?uid supply 
under pressure, a mixing chamber, a passage 
way leadin from each of said sources of 
‘supply to, t e mixing chamber for conduct 
ing each of said gases separately into the 
mixing chamber, a valve in each of said pas 
sagewaysfor admitting gas from its respec 
tive source thereinto, two ?exible expansion 
members each having separate connection 
with one of said passage Ways and constitut 
ing a ‘reservoir for a relatively large volume 
of gas at a relatively low pressure for de 
livery therefrom through said passage Way 

' to the mixing chamber, and means caused to 
operate by the movement in expansion and 
contraction of said ?exible members for open 
ing and closing said valves to admit and shut 
o?.?ow of gas into said reservoirs. ' 

'34. A gas administering machine compris-_ 
ing a source of oxygen supply and a source 

. of nitrous oxid supplyeach under pressure, 
. a mixing chamber, a passageway leading from 
said oxygen supply and a separate passage 
way leading from said nitrous ‘oxid supply 
to the mixing chamber for conducting each 
of said gases separatelyh into the mixing 
chamber, valve mechanism at the entrance 
to the mixing chamber for regulating the 
amount of oxygen and the amount of nitrous 
oxid entering said mixing chamber from the 
respective passage ways so as to produce a 
mixture thereof in predetermined propor 
tions, a valve in each of said passage ways 
for admitting oxygen and nitrous oxid re 
,spectively into ‘its passage way, a ?exible 
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expansion member‘having connection with 
the oxygen passageway, and a ?exible ex 
pansion member having connection with the 
nitrous oxid passage way, each of said mem 
bers constituting a reservoir for a relatively 
large volume of gas at a relatively low pres 
sure for delivery therefrom through its pas 
sage Way to the mixing chamber, and means 
caused to operateby the movement in ex 
pansion and contraction of said ?exible mem 
bers for opening and closing sald valves to , 
admit and shut o? the ?ow of gas into said 
reservoirs. ‘ 

A gas administering machine compris 
ing a pluralityrof gas supplies each sepa 
rately connected to a supply line, an expan 
sion chamber in each of said connections, 
valves in each of said connections, a ?exible 
expansion member in each of said connections 
'adaptedto be inflated and de?ated by the 
introduction and Withdrawal of gas there 
from.v and means operative from said ex 
pansion members for operating said valves 
to cause them to admit and cut off delivery 
of gas to the expansion members. 

36. A gas administering machine compris 
ing an oxygen container and a nitrous oxid » 
container, valves for each of said containers, 
expansible gas reservoirs each having connec 
tion with ‘one of said valves, and means oper 
ative ‘from the expansion of said reservoirs 
for'operating said valves to cause them to 
deliver a variable ‘?ow of, oxygen and nitrous 
oxidv to the respective reservoirs, and means 
controlling the delivery of said gases at re 
duced pressure and in a constant proportion 
from said reservoirs’. 
v37. In a device of the class described,- a‘ 

series of ?uid containers, valve and ?exible 
expansion chambers having connection with 
said containers, means operative from the 
expansion of 831d chambers for operating 
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said valves to provide a mixture of the gases, ' 
means controlling the ?ow of the respective 
gases to vary the proportion thereof, and an 
indicator for indicating the proportion. 

38. A gas administering machine comprise 
‘ing a compressed gas cylinder, a regulating 
valve-in communication with the gas supply 
from such ‘cylinder, an expansible elastic 
gas bag constituting a‘ reservoir for a rel 
atively large volume of gas at a relatively 
low pressure, a gas administering passage 
having communication. with said reservoir, 
means governed by the in?ation and de?ation 
of the reservoir for controlling. the regulat- 
ing valve to admit or cut o?' gas from the said 
reservoir, and means for varying the pres 
sure imposed‘ upon the gas by and in said 
reservoir. 

39. A gas administering machine compris 
ing a pair of compressed gas cylinders, one 
containing xoygen and the other nitrous oxid, 
a regulating valve in communication with 
the gaszsupply from each cylinder, an ex 
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pansible elastic gas bag‘ having connection 
with each cylinder and constituting a reser 
voir for a relatively large volume of gas at 
a relatively low pressure, a gas administering 
passage having separate communication 
with each reservoir, separate means governed 
by in?ation and de?ation of each reservoir 
for controlling the respective regulating 
valves to admit or out off gas from said reser 
voirs, and means for varying the pressure 
imposed upon the gas by and in each reser 
voir. . 

‘ 40.‘ A gas administering machine compris 
' ing a plurality of gas supplies each sepa-~ 
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rately connected to a mixing chamber and 
patient’s supply line, valves in each. of said 
connections, a ?exible expansion member in 
each of said connections adapted to_be in 
?ated and de?ated by the introduction and 
withdrawal of gas therefrom, and means 
connected with each of said Valves and 
caused to operate by reason of movements of 
the walls of one of said expansion members 
for operating said valves to cause them'to 
admit- and cut off delivery of gas to the re 
spective expansion members. 

41. An anaesthetizing apparatus having a 
mixing chamber, means for supplying there 
to from independent sourceseof'supply a 
plurality of gases under pressure, an inhaler,‘ 
a gas~bag adapted to communicate with and 

' 'be shut off from said inhaler and said mixing 
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chamber, and a single shiftable valve where 
by the mixed gases may be delivered to said 
inhaler alone or to both said inhaler and said 
gas-bag. 1 _ 

42. A gas administering device having a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
and a direct supply‘ reservoir, port means ?x 
ing the proportion between the gases supplied 
to said chamber fromvsaid reservoirs, valves 

_exterior of the reservoirs controlling gas 
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?ow from the reserve supply ducts'to the di 
rect supply reservoirs, each of said valves in 
cluding a housing providing a guide, there be 
ing‘ a‘ port in each of said housings, and a 
member in each of saidv housings ‘shiftable 
along said guides for opening and closingv 
said ports,- and reservoir pressure \control 
means for adjusting the valves by a?'ecting 
shifting of said members in said'housings as 
to said. ports in thus adjusting the valves to 
control the ?ow of the respective gases to‘the 
direct supply reservoirs for ?ow from thence 
by way of said port means to said chamber. 

43. A gas administering device having a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
and a direct supply reservoir, port means ?x 
ing the proportion between the gases sup 
plied to said chamber from said reservoirs, 
valves exterior of the reservoirs controlling 
gas flow from the reserve supply ducts to the 
direct supply reservoirs, reservoir pressure 
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control means for adjusting the valves to con 

exterior of the reservoirs controlling gas ?ow 

I control means for adjusting the valves to con— 

' on said delivery duct, a bag in communication 
vwith said delivery duct, and means for vary 

trol the ?ow to the direct supply reservoirs, a 
delivery duct for the mixed gases as thus 
maintained for supply to said chamber, and 
an inhaler mounted onsaid delivery duct. 

44. A gas administering device having a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
and a direct supply reservoir, port means ?x 
ing the proportionv between the gases supplied 
to said chamber from said reservoirs, valves 

from the reserve supply ducts to the direct 
supply reservoirs, reservoir pressure control 
means for adjusting the valves to'control the 
?ow to the direct supply reservoirs, a delivery 
duct for the mixed gases as thus maintained 
for supply through said port means to said 
chamber, an inhaler mounted on said delivery 
duct, and a bag in communication with said 
inhaler through said delivery duct. ' ' 

45. A gas administeringdevice having a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply duct ' 
and a direct supply reservoir, port means 
?xing the proportion between the gases sup 
plied to said chamber from said reservoirs, 
valves exterior of the reservoirs controlling 
gas?ow from the reserve supply ducts to the 
direct‘ supply reservoirs, reservoir pressure 

trol the ?ow to the direct supply reservoirs, a 
delivery duct for the mixed gases as thus 
maintained for supply through said port 
means to said chamber, an inhaler mounted 

ing the capacity of said bag, whereby said 
bag is an adjustable volume receiver a?‘ecting, 
by said adjustments changes in the ?ow vol 
umes of the gases from'the direct supply reser 
voirs through said port means to said cham 
ber in the regular operation of the device. 

46. A gas administering device having a 
chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
and a direct supply reservoir, port means ?x 
ing the proportion between the gases sup 
plied to. said chamber from said reservoirs, 
valves exterior of the reservoirs controlling 
gas ?ow from the reserve supply ducts to the 
direct supply reservoirs, reservoir pressure 
control means for adjusting the valves to con-v 
trol the ?ow to the direct supply reservoirs, a 
delivery duct for the mixed gases as thus 
maintained for supply to said chamber, an 
‘inhaler mounted‘ on said delivery duct‘, and an_ 
exhaling valve on said inhaler adjustable to 
vary the proportion of exhaled gasv passing 
from said inhaler to said duct for thereby 
Varying the total volume of' flow of gases 
through said port. means. ' i 
47. A gas administering device having a‘ 

chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
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and a direct supply reservoir, port means 
?xing the proportion between the gases sup 
plied to said chamber from said reservoirs,‘ 
valves exterior of the reservoirs controlling 

V 5 gas ?ow from the reserve supply ducts to the 
direct supply reservoirs, reservoir pressure 
control means for adjusting the valves to con 
trol the ?ow to the direct supply reservoirs, a 
delivery duct for the mixed gases as thus 

10 maintained for supply through said port 
means .to said chamber, an inhaler mounted 
on said delivery duct, a bag in communica 
tion with said inhaler through said delivery 
duct, and an exhaling valve for spilling ex 

15 haled gas as the bag is in?ated. . A 
'48. A gas administering device having a > 

chamber, two supply means for gases to said 
chamber, each including a reserve supply duct 
and a direct supply reservoir, port means 

20 ?xing the proportion between the gases sup 
plied to said chamber from said reservoirs, 
valves exterior of the reservoirs controlling ‘ 
gas ?ow from the reserve supply ducts to the 
direct supply reservoirs, reservoir pressure 

25 control means for'adjusting the valves to con 
trol the ?ow to the direct supply reservoirs, 
a delivery duct for the mixed gases as thus 
maintained for supply to said chamber, an in 
haler mounted on said delivery duct, and an 

30 inlet valve adjustable to permit mixture of 
outside air with said gases from the port 
means whereby the volume of gases passing 
said port means is thereby changed. 

49. A gas administering device having a 
35 chamber, two supply means for gases to said 

chamber, each including a reserve supply duct 
and a direct supply reservoir, port means ?x 
ing the proportion between the gases supplied 
to said chamber from said reservoirs, valves 

40 exterior of the reservoirs controlling gas ?ow 
‘to the direct supply reservoirs, a delivery 
duct for the mixed gases as thus maintained 
for supply to said chamber, an inhaler con 
nected to said delivery duct, and an exhaling 

45 valve embodying a port, there being threaded 
means adjacent said port, a disk for closing 
said port, a spring, and a rotary threaded 
member coacting with the threaded means as 

- an exhaling valve adjusting device to vary the 
50 action of the spring and thereby increase or 

' decrease the'volume of exhaled gas .passing 
from said exhaling valve for thereby varyin 
the total volume of ?ow of gases througg 
said port means. , -" 

55 In witness whereof, I a?ix my signature. 
ELMER I. MQKESSON. 


