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1
" This-invention ‘relates. generally: to-anesthesia
-apparatus.of the inhalator type and in particular
~t9-:an-oepen-drop - mask of improved construction

Sor volatile anesthetics.

A primary purpose of the present invention
-is to -overcome a particular disadvantage of the
-gpen-drop-equipment, viz, -the lack: of means to
‘uﬂtmduce :oxygen-to the patient-at critical stages

{the anesthesia process.

s Awbriefs statement concerning .the critical-as-
spects and-various stages of anesthesia must be
~made Tully-to:appreciate-the invention embodied
+in the-construetion-disclosed. herein. -During the
“induction of anesthesia the most highly-developed

sfunetions: of-the nervous system-are-afected first

‘by:the anesthetic' while the oldest-and most-primi~
“tive funections; including respiration and circula-
“tion: vital to life, are-depressed last. 'The stages
of-anesthesia have:been listed:as follows:

© 10 The:stage of altered.consciousness.

© 20 The stage of-exeitement.

¢ 30 "The stage ‘of -surgical. -anesthesia  during
swiiich breathing is-Geep and regulaiand-circula-
‘tion-entirely adequate.

4. The stage of medullary paralysis.in swhieh
“wital functions-are-greatly depressed and. death
: 19 imminent.

- Absorption of anesthetic stifficient Lo induce-the
~frst stage. effectively abolishes pain. However,
10 elimiate inveoluntary muscular activity. in the

surgical::patient: it~ is' necessary. to ‘administer

s apnesthetic . in.-sufficient «quantities: to atiain. the
wthird.stage of anesthesia.. To reach siage 3 suc-
~eessiul passage through stage 2 is-essential.

= Stage 2;.the stage of excitement; is the most
dangerous: in- the: anesthesia- process. This .stage
- isiweharacterized by imvelunbary. muscular move-

. ment;ain-’.sommcaqc» so-intense :as to:amount-to
cexcitement. 1 The. patient: is totally -unaware of
~hissurrounding-and- of: his inakility to cooperate.
Respirabion is.rapidly. impaired to a point: of ex-
cdreme oxygen::depletion. The -impairment. of
respiration is-dus tothe reduction of blood oxygen

angd high concentration of .the anesthetic in the
shlood.: This:reduetion is-gaused. in part by .the
- fach-theb the air-underthe mask is inhaled-and

exhaled:effecting a-consumption: of -oxygen-and

a:rdeerease in -its .partial pressure under the
~mask

. The present invention is designed :to correct:

»this-deficiency: of the open-drop-ether masks.-by
-making availehle an.adequate. supply : of pure
~oxvgen . for: intermittent ~edministration. during
~wtage 2.4 Supplementary osygen is not ordinarily
rnecessary-instage 3. in-using -open-drop: masks,
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since bresthing: is :regulax..and: -deep:;andnthe
patient-is ecompletely- relaxed and-veem 'airsis
vdequate.
. W is an -object of this invention-to provide an
¢ improved apparatus.  for -the -administration:; of
anesthesia to-surgical- patients
- Another-object of this:-invention; is-te pmude
-an: open-drop -ether.mask :eapable of-supplying
~oxygenintermittently to-the patient:as necessary
to, preserve life . during ~the -administration.;of
volatile anesthetics.
~i8tll a furbher object:ofthis invention isyto
‘provide; -an -open~drop: ethenr;mask . havingan
_ attachment therveon: -adaptable o - sdirectpure
9. gxygen under the mask.to: -the patxent without
wemoval-of the mask
- -Anocther-cobject of: this invention.is.to:proyidé
an; -open-drop. ether . mask . haying -a source:of
~0Xygen as an.integral part-theseof.
.. A further object - of -the invention: is-to.;pro~
vide.a.safe, reliable anesthesia apparatus of open-
~drop:.mask -type--of. light. weight and poytable
chavacter -and. espeeially useful. for emergency
Dpurpeses-having a-self-contained: oxygen spurce.
A further obJect of the invention.is-te nro-
- vide an open-drop ether-mask with an,bafﬂe there-
.in-to.prevent . the -exhalation - of: the.-patient’s
lungs -from: interfering with. the adm;n;strab;on
.of-anesthesia.
--Another object:of the invention, is;to provide
a flow indicator to be.used in.conjunction-with
an-open~drop. face mask to .indicate-the rate-of
oxygen. flow.
These: and othey more spgcific .objects iwill:ap-
35 pear upon-reading the following specification-and
claims and upon considering. in connection-there-
‘with the stbached. drawings. to which they-relate.
" Referring-now to-the-drawings: in which a-pre-
~ferred -embodiment. of -the.invention; is: Hus-
40.-trated:
~:Bigure 1 is a vlew in-perspective-of: thes mask
-construcied .in - accordance. with; the,present:in-
veniion - posy‘moned on-the. patient’s.face in-¢
rect position for the administration of an: anes-
4.) thetic;
- FFigure 2 is a;top plan viewrof-the mask:pemse;
~Figure 3 is a-partial:section: of-the:mask: taken
cot-line 33 of Figure 2;
-~ Pignre 4:ds a transverse.sectional;view: taken
50.-on line. £+ of Figure 2 showing-in.detail~the
-needle valve.controlling the flow: of:exygen to:the
mask;
Figure § is a cross-sectional wiew:throughyan
adapter- the :use of: which-enablesithe-open-drop
55-mask- constructed in accondance awith-the-present

10

23

30




2,641,253

3

invention to be used with a bulk oxygen source;

Figure 6 is a partial sectional view through an
oxygen metering valve and flow indicator unit
suitable for use in open-drop ether masks con-
structed in accordance with the present inven-
tion;

Figure 7 is a sectional view through the flow
indicator keing taken on line T—1 of Figure 6;

Figure § is a sectional view through another
embodiment of the flow indicator;

Figure 9 is a perspective view of an improved

open-~drop ether mask embodying an interior gas-.

directing baffle;

Figure 10 is a transverse cross-section through
the mask illustrated in Figure 9; and

Figure 11 illustrates the baffle incorporated in

10

the embodiment of the mask illustrated in Fig- -

ures 9 and 10 but in a flattened condition.

Referring again to the drawings, and to Fig-
ure 1 in particular, the mask constructed in
accordance with the present invention is indi-
cated generally by the reference character i
and is seen to comprise a contoured open-drop
ether mask proper {2, an oxygen container (4,
and a T-shaped member {3 connecting container
{4 to the mask proper for the purpose of con-
veying oxygen therebetween. The mask proper
{2 includes a metallic peripheral ring € con-
toured on its lower surface to conform to the
anatomical features of the human face, being
curved at 17 and {8 to fit the curvatures of the
nose and chin, respectively. Seated upon the
inner edge of ring 16 is a hemispherical wire
gauze dome {2 curving outwardly from the face.

Referring to Figures 2 and 3, ring {6 is seen
to have a groove 21 in its Dperipheral surface
shaped to receive and seat an endless coil spring
ring 22. In condition for use several layers of
cotton gauze 23 are placed over dome §2 and are
held firmly in place by the spring 22 which clamps
their edges in the groove 21. A small finger in-
dentation 24 is formed in ring i6 at the bottom
of groove 2! so that the operator may slip his
finger under the spring 22 for easy removal of
the spring.

A passage 26 extends through ring (6 at the
chin sector, its inner end being positioned above
the line of contact of the ring with the face and
being directed toward the oral and nasal pas-
sages.
threaded and seats the threaded end 28 of arm 27
of the T-shaped attachment member 3. Arm 27
extends at right angles from body 28 which forms
the other arm of attachment member 13, both
arms being interiorly bored along their respec-
tive axes as shown.

Referring to Figure 4, it is seen that body 298
is interiorly threaded at 33¢ to seat a centrally
bored guide plug 29¢ formed with an end flange
290 to abut the end of the attachment member.
An elongated rigid piercing needle 34 projects
through bore 30 of guide plug 2%¢ and is exte-
riorly threaded along part of its length at 34a
to seat in threaded seat 35a of interior abut-
ment 35 in body 28, dividing the latter into two
chambers 3% and 30b. A cup-shaped control
cap 31 telescopically enclosing one end of body
29 has its end wall formed with a small bore 33
seating the end of needle 34. A shoulder 36 on
the needle abuts the inside face of the cap end
wall and fixes the relative positions. The inner
end of guide plug 29¢ is recessed to form a frusto
conical seat 37 surrounding the inner end of bore
30. A conforming resilient seal 28 is seated in
seat 37 and is centrally apertured to receive nee-

The outer end of passages 26 is interiorly !
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dle 34 as it extends inwardly and to seal the
bore 30. The internal pressure in body 29 acting
on the face of seal 38 will cause the seal to seat
firmly in seat 31 and around needle 34. Piercing
needle 34 is formed for a part of its length with
an axial bore 39 and is tapered to a sharp point
41 at its end spaced from the cap 3i. A small
radial port 42 is positioned in needle 34 at a
distance from its tapered end and connects to
its interior bore 38. Port 42 is so ‘located as
to open within the threaded seat 35a.

Body 29 is interiorly threaded at 40 at its end
spaced from the cap 31 to receive and seat an
exteriorly threaded nipple 43 of the disposable
container 14 filled with oxygen under bressure.
An annular rubber washer 44 on nipple 45 com-
pressed between the end of member 28 and the
neck of container 14 forms a seal to prevent gas
leakage. In its new unused condition the car-
tridge is sealed by a lead sealing element 46 at
the end of nipple 43 adapted to be pierced by
needle 34. Small disposable oxygen cartridges
of this type normally carry oxygen under pres-
sures ranging from 2000 to 4000 pounds per
square inch.

Rotation of control cap 31 rotates needle 34
in its threaded seat 3%A to advance or retract
the needle toward or from lead sealing element
46. When the needle has fully pierced sealing
element 46 oxygen flows through needle bore 39
and through port 42. The high pressure of the
oxygen in the cartridge forces it through thread-
ed seat 352 and into chamber 30a of member 29
leading to interiorly hored arm 27 and the face
mask. Threaded seat 35¢ and the close fitting
needle 34 act as a throttling valve and as oxy-
gen passes therethrough its pressure is greatly
reduced. Some of the oxygen will pass in the
opposite direction and into chamber 30B where
it is retained by resilient seal 38. The resultant
back pressure formed in chamber 3{b and the
fact that port 42 is in nearer proximity to cham-
ber 30a tends to reduce the amount of oxygen
flowing to chamber 386 relative to that flowing
to the mask.

A hulk oxygen source may be utilized rather
than the cartridge with the improved open-drop
ether mask constructed in accordance with the
present invention. With bulk oxygen utilized as
a source the cartridge 14 is removed and an
adapter suitable for connectiont to a conventional
oxygen delivery tube replaces it. In Figure 5

- such an adapter 47 is illustrated and is seen to

comprise a tube exteriorly threaded at one end
at 48, beyond an encircling peripheral shoulder
49, as to be capable of engaging the threads 40
of body 29. The opposite end of the adapter is
formed with an exterior circumferential bead 5l
but is otherwise smooth. When in position the
shoulder 49 of the adapter clamps the seal 44
against the end of body 29 forming a sealed joint.
The oxygen delivery tube is adapted to slip over
the unthreaded end of the adapter and is resist-
ingly retained by bead 5i. The flow of oxygen
through delivery tube and adapter to the face
mask would be controlled by conventional means
forming no part of the present invention.

In its preferred form the open-~drop ether mask
unit constructed in accordance with the present
invention embodies a flow meter to indicate the
flow of oxygen to the mask and to measure
roughly its rate. Figures 6, 7 and 8 are illus-
trative of preferred embodiments of such a de-
vice. Figures 6 and 7 also illustrate a modified
form of metering valve and piercing means which
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may-be-dtilized in- conjunetion: srith suchsanuin-

“diegting device.

“:Referring mow:{o Figures 6:ahd T:in paiticular,
a-combination metering valve shd flow indicator

~giasembly <is iadicated. ;generaily «hy: rvefsrence
“character H2.” The assembly -includes: &

which:is suitgbly affixed: to-contour ring
B8 is formediwith a datetislly extending wikindri-

~cal/stub exteriorly thireaded-at §8:to seat control

wall of cap 57 is formed with amsmall boréBsinto
~which the ‘shouldered-end of piercing needleé 53

cmr:cap T through
apassage Bl centrgliyhored -in stuh b4 and into
oxygen chamber 82 formed it body 3. " Cham-
Jher 62 extehds: from theface of- hodi§3 opposite
stub Béd-and -is :counterbored spnd interidrly
‘threaded at:4%-to-reseive the extériorly threaded
-ieck B4 of & disposableoxygenrcartridge 14: Such

eartiidgesareconventionally provided with a-goft

~lead- seal -positionedinthe-end: ofvits. neck 1o
-seal the conténts angd a~typical:séalds:indicated
“wy weference character’ 6%, MWith' the ozygen
eylinder-in nlace in body $3 504160 can ke pierced

by the taperad end §¥iof nesdle 5P azithe latier o

-advances-into ichamber (2, a movement accom-

plished by rotating s carrying cap 1. & With
seal §8 pierced and: needle §3 backed 6% sligl

the contentsof-dylihder 44 -are released toicham-
%2 and between
the threads of neck §-and ifs:seat ®8is prevent-

ed by a resilient annular-seal i€ positioned.in

the seat-63-and abutting the endiof the neck.

~ & frusto- conical séat Tivis formed in the.wall
of chamber ‘52 at thé inner-ehd-of passage§i
and a frusto conieal seal2:is-positioned tharein
‘being: centrally - aperbured ~to waceive: needla s,

“The pressure:of-the-oxygenin chiamber &2 -onthe

-face of seal T2 presses the latter-againstits seat

and arouad the neédle to form g -gas~impervious .

“séal.
In“Figures 6-and 7 in addition te the'piercing

-needle -assembly: above’ deseribed there «ig em-

bodied an oxygen flow indicator. ~Body $8+«i
formed with arsecond Jatevally extending ¢ylin-
drical stub 13 exterioriy threaded-at 944 and: ex-

-tended ab right anglestostub 58, -Atransparent

eylindrical housing 76 enclesed-at: oneend by-a

-hemispherical ‘wall is-fortned intérviorly.at dis

oppesite open end with threads 75 adapted: to
engage threads T4 'of:stup’ 18, ~An anmular wash-
er 14 of resilient mabtérigl is seated betweenthe

-seated end of :body 75 .and a peripheral shoulder
~4%:0n stuh¥3:at theinner end ‘of threads 14 and
Cwhen compressed:ind place provides o' fuid-im-
vpervious joint. TThe .chamber formed by -hous-

ng 1% is-partially flled: with-water sigdicated at
58, to a. point somewhat-bslow! $he. Ipusing stop.

‘It iz imyportent-thiat fhe indicator bekept in a

:substantially vertical: position.

oA cvery wsmall ‘diameter passage-§{: connects
chamber 82:to the intecior of housing s §-helow
the water level through: which oxygen may-pass.
To: prevent - the water ia {the chamber 13 from
B2 - B EAS-POTOUS
tioned-over the-end
‘of passage -§{ in-chamber 18, being ‘clamped-be-
tween & shouldet 83 0f the-body -or chtaber 1§
-and the stub 3.

- A vertical standpipe 84-in-the-chamber has its
upper end extended above the surface of ~water
79 and its lower end extended into abutment 13
3

rhera it.connects to.a lateral passage'ds in-hody
3. Acshort pipe 83 seats in the threaded outer
end of passage ‘8% its own opposite’ threaded end

6
“beingadgpted-forengage- -the passage 2§ iof-the
~comméeted face:mask [(ldin-the nmanneriillustiat-

ed by the pipe 27 in Figure 3.

“Oxygen-fromichambei 62 -enters: the indieator
<5 through ~passage 81, :pagsing  through' the ~gas-
“pervious vhut - liguid-impervicus--wafer: 82, -ahd
travels in-bubbles, as:indicated at787; to the sur-
faceiof water*19.*"The oxygen €xits from above
~theswaber: level in*the-indicator chiainber down-
“wardly-through.standpipe 84,passags 38 andpipe
88 -to the interior ‘ofithe connected face mask.
Wafer 82 overlying-theend of :oxygen passags 8t
serves not only o vetain*theé dndicator liguid- 18
“but alsoto-reduce the size ef the bubbles passing
15 upwardly through the liguid. ~ "Fhe size and num~
~ber-of those bubbles; which may ke viewedreadily
~through thetransparent.shell 78, #idicate thevate

“of oxygen-fow tolthe mésk.
There is some advantage in using a solid pisre-

wpg ingmesdle, as illustrater] i Figure 6, rather than

illustrated

-gne constructed with-an axial: bore, as!
GEPigure 4. In the fTormerithe needia>£Y is ad-
“vancedifo:pierce the lead sedl 68 pecitiened acress
sneckiiB8% of container 744, - After. piercing, “the
-neadle may:-be-hacked out as-desired to permit the
oxygen-to flow 'between its tapered eund 87 .and
~the hole it hag formed in the-seal.’ "The fow of
wexygen may.be metered obviously by varying the
position ofi:the:tapered: needle: end with respect
59 tolthe geal:88. . The flow “of "oxygen.caunot he
varied when using s needle of the hollow fype.
Flow indicators :ofithe - bubble - type .dizclosed
may:be utilized with other types of metering valve
-uhits. Referring to Figure S:in particular, 2 fow
.55 “Ihdicator wof:thistype is ihdicated ‘generally by
-reference character<88. :+In: this:form it ingludes
a.bottorm wall:88 and atop wall:8l.hothiof which

N
o

carethresded into the ends of 2 transparent.cylin-
dricalside wall 82, - Acflat-splash vlate 83, formed

19 sCentrally with a:gas-eseape aperture 84, extends
‘paraliel:tozand:below: the top wall8{ being:seated
in a cireumferential shoulder: 85 in:side wall 84,
Acsretzining ring 8% preferably: is positioned he-
tween-thermarginaledge of plate 83 and-wall 94,
T Topowall 8§ isoformed rcentrally -with e minute
45 7gas passage 8f enlarged and:threaded at 8% 1o
sgeat arthreaded nipple. i whichleadsto the face
~masksof sthe: type shown «An -Figures 1,2 and 3.
“Bottom:avall £3:aiso jigcentrally formed with a
ssmialltgasspassage- 182 enlarged and threaded at
50 #1088 «to-seat ;connecting inivple: 24, The-latisr
~connects. ko -and- conyeys tthe  oxygen {from the
metering-unit: 86 and connected.oxygen cartridge
14, ~Asiin-the: embodiment of Fgures 6 and 7 a
sshoulder::dn.:side.-wall 82, adjacent -its lowser
85 sthreads;here:indicated by the reference characier
1B Toseats the peripheral-edge o7 -2 gas-pervicus
felt: or-ceramic wafer 408 which:is -retained -in
-place by threaded bottommplate £9. . Theindicator
_:88.ix partially. filled-with a.suitable fiuid, such.as
60 water 189, to a level below.splash plate 83, . The
latter.functions. o prevent. fiuid:i8%. from.enter-
Jing.mnipple.LLbl.and. the face. mask .connected
thereto.
T Inthis embodiment oxygen. is released from
65 cartridge 14 by the pisrcing mebering unit 88
and flows>through nipple 124 to entrance pas-
sage 182 Jof “the indicator. The wafer 188 func-
tions to retain the indicating fuid 169-in the in-
dicator -and to reduce the size of the oxygen
hubbleg i 11 which rise-vertically -from passage
“{92 “through the fliid. “"The -rate of. flow: is in-
‘dicated :as jin the embodiment of Figures 6 -and
7-by the number-and:sizerof the pubbles passing
cthrough' the :fluid. . After -reaching” the surface
76 “of* the-irdicating fluid {48 “the oxygen--passes

-3
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through aperture 84 in splash plate 93 to pas-
sage 98 and then through nipple 10i to the at-
tached face mask.

The flow indicators serve to convey intelligence
that the seal of the cartridge 14 has been pierced
and that oxygen is actually flowing to the face
mask. In addition it indicates the rate of oxy-
gen flow. An increase in the size and number
of the oxygen bubbles indicates an increase in
rate of oxygen flow. Conversely a reduction in
their size and number indicates a decrease in
oxygen flow. If no bubbles are visible in the in-
dicator there is no flow of oxygen.

It may alsc be viewed as desirable to modify
the interior of the face mask to minimize the
interference of exhaled gas with the administra-
tion of anesthetic and oxygen by the incorpora-~
tion of a baffle, as illustrated in Figures 9, 10
and 11.

Referring to Figures 9 and 10 in particular,
a bhafile 112, constructed as illustrated in Figure
11, is shown positioned in 3 face mask (2A con-
structed in accordance with the present inven-
tion. The wire gauze dome 19A is contoured as
to curve farther from the patient’s face to pro-
vide for the bafie. In other respects the mask
proper may be viewed as identical to the embod-
iment illustrated in Figures 1, 2 and 3, its face
ring (6A heing contoured at {TA and (8A, re-
spectively, to conform witk the patient’s chin
and nose.

The bafle {12 in a preferred form is construct-
ed of a small gauge sheet metal plate resistant,
of course, to corrosion by fluids and gases. Re-
ferring to Figure 11, the bafile is seen to be
formed with four laterally extending tabs or
legs, indicated by reference characters (13, {14,
{18 and 117, which are adapted to be bent down
at their point of juncture with the baflle main
body. The latter is shaped to form a shallow
channel 118 along its longitudinal center line.
The baffle tabs should be sufficiently long to po-
sition the bafile well above the patient’s nose.

Referring to Figures 9 and 10, it is seen that
the bafile tabs lie along the inside of dome 18A
with their lower ends resting on the mask ring
18A adjacent the line of connection of the wire
dome {9A. The stress induced in the tabs when
they are bent to conform to the curvature of
the dome retains them in place in the mask. The
peripheral edge of the bafile abuts the dome (8A
of the mask in the chin and cheek areas divid-
ing the dome into upper and lower spaces. The
surface of the dome above the baffle, indicated
by reference character (21, is denominated the
vaporizing surface; while its surface below the
baffle, indicated by reference character 122, is
identified as the peripheral or expiration zone.
The anesthetic is applied by the operator only
to the vaporizing surface 121 by allowing liquid
anesthetic to drip thereon.

The anesthetic vaporizes at the vaporizing sur-
face 121 and the vapor descends toward the pa~
tient’s face. In the absence of the baffle the ex-
haled gas from the patient’s Iungs would be di-
rected against the vaporizing surface and va-
porized anesthetic would be blown.into the am-
bhient atmosphere. With the baffle in place, how-
ever, the expired gases are directed lateraily out-
wardly through the expiration zone (22.

Anesthetic vapor descends from the vaporizing
surface (21 and is deflected along the upper sur-
face of baffle t{2 to the end thereof which will
normally be positioned above the narrow por-
tion of the patient’s nose where its periphery is
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8

wire gauze dome I8A. As the patient inhales
the vapor is drawn over this edge to the space
below the baflle and so into the patient’s lungs.
Oxygen port 26A in ring 16A is positioned be-
low the baffle and if oxygen is needed it enters
through port 26A at a point under the baffle
adjacent the mouth and chin of the patient.

It should be noted that a bafile constructed in
accordance with the teaching of the present in-
vention can be utilized in conventional open-
drop ether masks.

In the operation of the face mask construct-
ed in accordance with the present invention, ref-
erence being made particularly to the first em-
bodiment of Figures 1 to 4, inclusive, the unit
is first prepared for use. Coil spring ring 22 is
removed from groove 21 in metal ring (6 by
grasping the spring 22 at indentation 24 in face
ring 16. The layers of cotton gauze 23 are laid
over wire dome 19, the edges extending into the
ring groove 21. Coil spring 22 is then reposi-
tioned in groove 2| over the edge of the cotton
gauze layers to clamp the latter firmly in place.
If the oxygen container i4 is discharged it may
readily be replaced by unthreading its threaded
nipple 43 from attachment member 29, accom-
plished by rotating the entire container and
threading a new container in place. Before in-
stalling a new container care must be taken to
see that cup member 31 is turned back to its
extreme outer position so that the sharpened
end 41 of piercing needle 34 is spaced from the
sealing element 46 in nipple 43 of the new con-
tainer. After installation of g fresh oxygen con-
tainer the mask is ready for operation.

To prepare the flow indicator illustrated in
Figures 6 and 7 for use the indicator and meter-
ing valve assembly 52 is unthreaded from nipple
85 which threadedly connects the assembly to
the contour ring at ifs threaded channel 28.
Transparent shell T8 is threaded off its cooperat-
ing threads 14 on body 53, inverted and partially
filled with indicating fluid, and then is threaded
back onto the shell.

The indicator and metering valve assembly 52
is then reconnected to the contour rving {6 by
threading nipple 85 in channel 26 of the ring.
The level of the fluid 79 in the indicator should
be substantially below the upper end of stand-
pipe 84.

To prepare the flow indicator illustrated in
Figure 8 for use the metering valve means is first
disconinected at nipple i0if from contour ring
1§. The flow indicator 88, if empty, is disas-
sembled by removing top wall 9{, retaining ring
97 and splash plate 92, and fluid, which may be
water, is poured into the indicator which is then
reassembled. 'The water level should be just be-
low splash plate 93. Nipple 0l is again
threadedly seated in seat 28 of the contour ring
and the flow indicator 83 is threaded on its op-
posite end.. Then connecting nipple (04 of
metering valve and piercing means (06 is
threaded in its seat 163 in bottom plate 89 to af-
fix the metering valve and cartridge-piercing
means to the flow indicator. A fresh oxygen
container 14 may then be threaded into the car-
tridge-piercing means {06, care being taken to
see first that the piercing needle is backed away
so that it will not pierce the cartridge seal, and
the unit is ready for use..

In preparing for use a mask employing s gas-
directing baffle the bafiie 112 is positioned in the
interior of the mask by flexing it centrally to give
the curvature shown in the drawings and then
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it-is manually placed. in the mask with:its.legs

P13, 114,116 and. {17 positioned. over:the junc-

tion of the dome 184 with the face:ring {BA.

When the bafile is released the.ends.cfilegs 413,

{14, 116 and 17 spring downwardly -into the line

of juncture of dome.and. the ring as the bafile

tends to flaiten out and: retain-the bafie rigidiy
in the mask.

In the event disposable.oxygen:cartridges of
the character described. are not available,. bulk:
oxygen may be utilized with the mask so that it

will perform its oxygenating. funection.. Ifthe

use of bulk oxygen is necessary the adapter 47
llustrated in- Pigure 5, may be used:: Cartridge.
{4 is first removed from- its seat in the metering |
valve and piercing heedls assembly body 18 and.

the threaded end of adapter 4% iy seated thers-
in., A flexible oxygen ‘tube is-then slipped over
the free end of the adapter and is resistingly re-
tainag thereon by cireumiferential bead 5 and
oxygen from a bulk sourge fiows through: the
tube to-the mask.
and metering valve meansin the bedy-{3 cannot
perform  their fHow-controlling -
suppiementai valve means are- required. Such
supplemsniéal - valve means could comprise  a
valve or claip in the flexible tube.-

In an example of the actual use-of the pres-
ent invention - the patient is first- prepared -for-

surgery and-placed in-a reclining position;: face
upward. The mask-is then-gtted on the patient’s
face and - anssthetic- applied by permitting
drops of ether to-fall on the cetton-gauze fabric
2 stretched over the deme-19-of the mask.. The

e

anesthetic -in the saturated fabric vaporizes and- !

passes through the fabric-to the patient’s mouth
and nose beneath the mask where it is inhaled:
At the critical sfage of the anesthesis process,
and when oxygen is desired for the patient, cap
3{ is threaded on- cross-mewmber 2% 40 advance
the piercing needle 34 longitudinally in the bore
of cross-member 29. The needie penetrates-the
sealing element 48 and enters the interior of the
container 4. Immediately the oxygen therein,
being under pressure, rushes through the needle

bore 38 and port £2-into the interior of member
28 PProm the interior of member 9 the oxygen-

fows through nipple 27 to the port 26 to raise
the partial pressure of oxygen under the mask.
ifa flow indicator of the type illustrated in

Figures 6 and 7 or & is utilized, the oxygen, after

being released by the piercing needle and meter-
ing-valve means, passes throygh the indicator
and then to the interior of the face mask. The
size and number of bubbles of oxygen in the in-
dicating fiuid, as viewed through the transpar-
ent-wall -of the indicator, indicate the presence
of and the rate of flow-of oxygen to the face
mask.

ifa mask embodying a gas-directing bafile is
being used; the anesthetic is allowed to drop on
the cotton gauze fabric-covering the foraminous
dome where it-vaporizes: Two-distinnet non-<in-
terfering gas -flow- patterns are created. The
vaporized anesthetic induced by the patient’s in-
halation passes-through the mask and-is directed

by the baffie toward:the upper narrow part of-

the patient’s nose where the bafie is spaced from
the gauze-covered dome. The vapor-then passes
over:the edge of the bafile and may be drawn in-
{0 the nose or. mouth upon the patient-inhaling:

During -the: exhalation phase the. flow of .vapor-
along the- baffie slows. down; while the expired.
gases from- the.patient’s lungs:are:directed: by
the: bafile: laterally -through -the: peripheral zone:

Chviously the piercing needls.

fungctions . and.
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{22 of the mask to.the ambient atmosphere. It

is;.seen -that the baflle decreases the interference

normally presented by exhalation of the patient’s

lungs to the descending.flow of. ether..
5 ‘When. the partial pressure of the oxygen in.
the patient’s arterial blood has returned o nor-
mal,-as indicated: by the return of normal res-
piration- ahd normal skin color, the. supply of
oxygen may ke terminated by further fhreading
end. member: §iin-the.same direction of rota-
tion:so-that ports 82 are covered by the sealing
element - 48.. When desired the flow of oxygen
may:be renewed by threading end member 3§ in
a.-reverse direction: yntil such time as ports 42
-are.advanced out of sealing element 43,

In:the use.of-a -metering valve employing a
solid. piereing needle of the type shown in Fig-
ure: 8 the flow of oxysenh may ke varied by ad-
justing the position of needle 58 in the aperture

:initially pierced by-the needle in seal 84. The
flow may-be decreased by advancing the tapered
end of the needle into its hole and may be cut off
entirely by-seating the needle firmly in the hole,
While the-particular apparatus herein shown
and-described in detail is fully capable of attain-
ing the-objeects and providing the asdvantages
hereinbefore stated, it is to be understood that it
is-merely -Mlustrative of the presently preferred
embodiments of the invention snd that no
limitations are -intended to' the details of con-
struction eor design hervein shown other than as
defined in the aprended claims.
I claim:
i. In an open-drop type ether mask, a mask
i proper including a porous absorbent surisce, a
pressurized oxygen container mounted on and
portably carried by said mask proper and con-
nected interiorly by a fuid-condueting passage to
a point opening interiorly of said norous absorh-
ent surface, and a manually coniroiled valve to
control the flow. of oxygen from said container
and through said passage.. )
2. In an open-drop type eiher mask, a ring
contoured to conform to.the anatomical features
44. of the human face and o5 surround the oral and
nasal areas thereot, o perforated dome seated on
said ring curving. outwardly from said oral and
nasal areas and adapted to support covering ab-
sorbent material, said ring being formed with a
changpel  to recsive the marginal edge of said
majierial, a coil spring seated in said channel to
affiy said absorbent. material to said dome, a
tubuliar member connected to said ring ang in-.
teriorly comnected therethrough to the space
5 under sald dome, a supply of pure oxygen con-
nected to said tubular member, and a valve to
controi the flow of oxygen from said supply.
3. In an open-drop type ether mask, a ring
contoured to conform to the anatomical feafures
of the human face around the oral and nasal
pagsages thereof and to provide a substantially
irtight seat with the face, a perforated dome
attached to said ring and curving outwardly frem
the oral and sal aress of the face, absorbent
material overlying the entire exterior surface of
said perforated dome; and means fo afix ssid
absorbent material to said dome, a container of
ozygen, a tubular member mounting said con-
tainer on said ring, a passage in said ring eogn-
necting said tubular member with the space be-
nesath said-deorae, and valve means 0 control the
flow of oxygen-irom sald container o said dome.
4. In an ogen-drop type ether mask, 2 ring
contoured-to-conferm with the anatomical fag-
tures of the-human. face surrounding $he oral-
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and nasal passages thereof and adapted to pro-
vide a substantially air-tight seal with the face,
a perforated dome curving outwardly from the
oral and nasal areas of the face and attached to
said ring, absorbent material covering the entire
exterior surface of said perforated dome, means
to hold said absorbent material against said dome,
a disposable pressurized container of oxygen, a
tubular membeyr affixing said container rigidly to
said ring and adapted to convey oxygen from
said container to the space underneath said dome,
and valve means adaptable to control the flow
of oxygen from said container to said dome.

5. In an open-drop type ether mask, a ring
contoured to conform to the anatomical features
of the human face surrounding the oral and nasal
areas thereof, the lower surface of said ring be-
ing adapted to provide a substantially air-tight
seal with the face, a continuous groove in the
peripheral surface, a perforated dome curving
outwardly from the oral and nasal areas of the
face and attached to said ring, layers of ab-
sorbent material covering the entire exterior sur-
face of said perforated dome, the edge thereof
lying in said groove in said ring, a coil spring
ring seating in said groove in said ring and over-
lying the edge of said material to affix said ma-
terial to said dome, a pressurized container of
oxygen, a tubular member affixing said container
rigidly to said ring and adapted to convey oxygen
therefrom to the space underneath said dome,
and valve means to contrel the flow of oxygen
to said dome.

6. In an open-drop type ether mask, a ring
contoured fo conform to the anatomieal features
of the human face surrounding the oral and
nasal areas thereof, the lower surface of said
ring bheing adapted to seat in air-tight relation-
ship with the face, said ring being formed with
a continuous groove in its outer surface, a forami-
nous dome curving outwardly from the oral and
nasal areas of the face and attached to the inner
and upper edge of said ring, layers of absorbent
material lying on and covering the entire exterior
surface of said dome with their edges extended
in said groove, a coil spring ring resiliently re-
taining the edges of said layers in said groove
to affix said absorbent material relative to said
dome, a disposable pressurized container of oxy-
gen having threaded nipple filled with a closure
element, a T-shaped tubular attachment memher
removahly seating the threaded nipple of said
container and mounted rigidly on said ring, said
attachment being formed with a passage to direct
oxygen from said container to said ring, said ring
being formed with a passage extended from its
exterior to its interior, a hollow needle adjust-
ably seated in said attachment member and
mounted for movement toward and from said
nipple, said needle being adapted to penstrate
said closure element to release said oxygen from
said container into said attachment.

7. In an open-drop type face mask, a ring con-
toured to conform to the anatomical features of
the human face surrounding the oral and nasal
areas thereof, the lower surface of said ring being
adapted to seat in air-tight relationship with the
face, a passage constructed from the outer radial
surface of said face ring to the inner radial sur-
face therecf, the outer end of said passage being
threaded to receive the threaded end of the con-
duit arm of a hollow attachment member, g dis-
posable pressurized oxygen container having a
threaded nipple thereon removably seated on said
attachment member and supported thereby with
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respect to said ring, said nipple being sealed by
a displaceable closure element, a manually ad-
justable hollow needle movably carried by said
attachment member toward and from penetrating
relationship with said closure element to release
oxygen from the said pressurized container into
gaid attachment member and therethrough into
said passage in said ring, a foraminous dome
curving outwardly from the oral and nasal areas
of the face and attached tc the inner and upper
edge of said ring, absorbent material covering the
entire surface of said foraminous dome, a cir-~
cular groove construcied in the outer surface of
said ring seating the marginal edges of said ma-
terial, and a coil spring ring cooperating with
said circular groove to affix said absorbent layers
to said ring and dome. :

8. In an open-drop type face mask, a rigid body
contoured to seat on the patient’s face around the
oral and nasal areas and including a support to
retain absorbent material to form a vaporizing
surface above said areas, an oxygen cartridse,
an attachment member fixed to said body and
formed with a seat supporting the mouth of said
cartridge, said attachment member and said body
being formed with czxygen-conducting connecting
passages extended from the mouth of said car-
tridge to a point inside said body and its con-
nected vaporizing surface and adjacent said oral
and nasal areas, and a manually adjustable valve
carried by said attachment member controlling
the flow of oxygen through said passages.

9. The construction recited in claim 8 charac-
terized in that said cartridge includes a sealing
element in its mouth, and in that said valve com-
prises a hollow needle, a rotatable cap rigidly
supporting said hollow needle, said cap adjust-
ably mounted on said attachment member for
movement between a position in which said needle
penetrates said sealing element and extends into
sald cartridge to release oxygen from said car-
tridge through said passages to a point under
said vaporizing surface and a position in which
said needle is positioned entirely exteriorly of said
cartridge.

10. In an open-drop type ether mask, a mask
proper, a pressurized oxygen container mounted
on and portably carried by said mask proper and
connected interiorly by a fluid-conducting pas-
sage 1o 2 bubble-type flow indicator portably car-
ried by said mask, a fluid-conducting passage
connecting said flow indicator to the interior of
said mask, and a manuaily controlled valve port-
ably carried by said mask to control the flow of
oxygen irom said container and through said
passages and flow indicator.

11. In an open-drop ether mask, a mask proper
with a gas-directing baffle positioned therein, a
pressurized oxygen container mounted on and
portably carried by said mask proper and con-
nected interiorly through a fluid-conducting pas-
sage to a-point opening interiorly thereof, and a.
manually controlled valve portably carried on
said mask proper to control the flow of oxygen
from said container and through said passage.

12. In an open-drop ether mask, a ring con-
toured to conform to the anatomical features of
the human face and to surround the oral and
nasal areas thereof, a perforated dome seated on
said ring curving outwardly from said oral and
nasal areas, and adapted to support covering
absorbent material, said ring being formed with
a channel to receive the marginal edge of said
material, a coil spring seated in said channel to
affix said absorbent material to said dome, a gas-
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directing. bafie. positioned within said :dome; &
tubular:member: conneected torsaid ring.and intex
riorly connected: therethrough to the'space under:
said: dome; a liquid type-flow indicator connected
to said tube to indicate: the presence and rate.of.
flow of gas therethrough, a supply of oxygen con-:
necied to said flow-indicator, and a valve to con-
trol the flow of oxygen from said:supply through
said indicator.

13. In"an open-drop type: mask,-a body con-:
toured: to seal- on-the: patient’s face: around. the
oral-and nasal areas, including a support to' re=
tain absorbent matetrial-above said areas, an-at-
tachment member including manually controlled:
valve means secured-to said body,-a flow indicat--
ing device having a transparent housing adapted
to be partially flled with'liquid mounted on-said:
attachment member, an oxygen: cartridge seated.
in-said .attachment member, connecting interior
passages-inisaid cartridge; said dttachment mem-~
ber; said indicator and said Body® arranged. to
direct-and. convey oxygen from said cartridge-
through: said attachment member, said indicator,
and said body-to a point within said face mask;
said valve.means being: positioned to control the-
flow of oxygen.

i4: An-anesthesia mask of the open-drop type
inecluding - a - face-contacting ring and a porous
dome -positioned- thereon' to  support absorbent
material, means to supply oxygen to the interior
of ‘sald mask comprising a- disposable pressurized
container-of oxygen having a nipple and a dis--
placeéable sealing element positioned in said nip~
ple: closing: said-container; a  T-shaped tubular
attachment member removably seating the nip-
ple of said container and mounted: rigidly on said
face-contacting ring; said'  attachment being
formed with a passage to direct oxygen from said
container to said ring, said ring being formed
with-a seat for said attachreent member and with
a passage extending therethrough; a needle ad-
justably seated in said attachment member and
mounted:- for - movement- toward and from said-
nipple;- said needle- being adapted-to penetrate
said sealing element and to be backed therefrom
to -release saild oxygen' from  said container
through said punctured sealing element to pass
through-said attachment member and through-
said ring passage to the interior of said mask.

15. An anesthesia mask of the open-drop type
including* a face-contacting ring  and a -porous
dome positioned: thereon'to support  absorbent
matberial, a gas-directing bafie comprising & plate
positioned beneath said dome and a plurality of
legs- connected -to- said plate and supported at
their lower ends- by said face ring to space said
plate from-the patient’s face, said bafiie directing
the airexhaled from the patient’s lungs laterally
and--away -from - anesthesiaz vapor descending
dovwnwardly Ifrom the surface of said dome:

18- In an-anesthesia mask of the open-drop
type;-a face-contacting ring adapted to carry a
porots deme to support absorbent material and
formed with a gas conduit connecting its interior
and exterior-surfaces; means to supply oxygen to
the interior-of said mask below said dome coms=
prising o, disposable cartridge having a nipple and -
a -displaceable sealing element- positioned in said
nipple-to eclose said cartridge,-a tubular attach=-
ment member mounting said cartridge and in-
cluding valve means to control the flow of oxygen
fromssaidicartridge through said nipple, an oxy-
ger-flow-indicator comprising o transparent side”
wall and top and bottom walls threadedly seated .
in-said side'wall to form-a fluid container adapted
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to: be: parkially. filled: with indicatizig fluld; said:
indicatoi belng rigidly mounted at its bottom-wall:
to said attachment member, said bottom wall
being formed--with 'a gas: inlet connecting said
container interiorly. tosaid attachment member;.
sald top: wall .being formed with gas .outlet, a
threaded nipple' interiorly connecting said gas:
cutlet-with said: conduit in said face-contacting.
ring;.characterized in: that sald valve means are
manusally operable to control the flow of oxygen
from said: pressurized: container through said. tu-
bular member to'said indicator and thence to said
fatering, the size-and number of bubbles appear-
ing-in‘said indicator when containing fuid gnd.

S uponioxygen passing therethrough indicating the

presence and rate of flow.

i7. In an open-drop type-ether mask, a ring
contoured: to’ conform in substantially air-tight
relaticnship to’ the ansgtomical features of the

~human: face around the oral and nasal passages,

2 -periorated dome attached to said ring con-
toured-to:-curve cutwardly from the oral and
nasal-areas of the face upon which said ring is
positioned, absorbent material overlying the ex-

5 terior-surface of said doime, indicating means

comprising a transparent hollow cylinder: interi-
orly threaded at its cpposite ends, first and sec~
ond circular end walls'seated in said cylinder and
forming therewith an enclcsed chamber adapted
to-he parsially fAlled with 'gas flow indieating
fuid; said first end wall being formed with a
minuts fluid passage which extends therethrough
and-is-enlarged and threaded at its outer end, a
tubular member seating in said enlargement and
affixing said indieator vertically on said face ring,
a passage in said ting connecting said tubular
meinber with the space beneath said dome, a

imsiy plate positioned in said hollow cylinder

SR

spl
above tlie normal fluid levzl, said second end wall
being centrally formed with a minute fluid pas-
sage enlarged at its outer end, a wafer of felt
overlying said second end wall within said indi--
cator to:retain said indicating liquid therein, a
second tubular member connected to the fluid
passage in said second end wall, a container of
oxygen - connected to said indicating device
through said second tubular member; and a valve
to control the flow of oxygen from said container,
through said indicating device to said dome, the
presence and rate of oxygen flow being indicated
by the-appearance and quantity of cxygen bub-
bles appearing-within said indicator.

18. In an open-drop type ether mask, a ring
contoured to-conform to the anatomical features
of therhuman face and to surround the oral and
nasal areas thereof, a laterally projecting hody
connected to said ring, said body including a
first projecting’ abutment formed with sxberior
threads, an- interiorly threaded cap rotatably
-seated on said first sbubtiment, o piercing nesdle
carried by said cap extended through said first
abutment and adapted to be advanced and ve-
tracted by the rotation of said cap, an elongated
chamber in said body to receive said needle, anid

- chamber being. interiorly threaded opposite said

needle, a conventional oxygen container seated in
the interior threads of .s2id chamber and includ-
ing a threaded neck.having 2 closure wall nosi-
tioned to be.pierced by said needle o release con-
tained oxygen, a second abutment formed on said
body, a transparent housing seated.rigidly on said .
second abutment and formed with a closure wall-
spaced therefrom, said housing forming with said
second abutment an. indicator chamber adapted.
*tobepartially filled with ‘an indicating liguid, an
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inlet passage formed in said body connecting said
chamber to the interior of said indicator and
adapted to convey gas therebetween, a stand-
pipe rigidly seated in said second abutment and
projecting into said indicator tc a point above
the surface of said indicating liquid, a duct in said
body interiorly connecting said standpipe at its
seat in said second abutment to the said ring, said
standpipe and said duct being adapted to convey
oxygen from the interior of said indicator to said
ring, a perforated dome seated on said ring curv-
ing outwardly from said oral and nasal areas, said
ring being formed with an encireling channel to
receive the marginal edge of absorbent material
overlying said dome, and a removable coil spring
seated in said channel to secure said absorbent
material to said dome.

19. In combination in an open-drop ether mask
unit; a mask proper including a ring contoured to
seat in gas-sealing relationship upon the human
face around the nasal and oral passages, a convex
dome carried by said ring, and absorbent material
overlying said dome; an oxygen-providing unit in-
cluding a body mounted cn said ring and formed
interiorly as a valve chamber, an oxygen cartridge
inciuding a sealed mouth carried by said body
with its mouth exposed to said valve chamber, an
adjustable cartridge-piercing element carried by
said body and movable to pierce said cartridge to
permit the oxygen therein to enter said valve
cylinder, a manually operable member carried by
said body to adjust said piercing element; and
gas conduits connecting said valve chamber to a
position on said ring below said dome.

20. The construction recited in claim 19 char-
acterized in that said gas conduits include an
oxygen flow indicator.

21. A valve of the type adapted to control the
flow of oxygen from a pressurized container hav-
ing a penetrable sealing element to an open-drop
anesthesia mask comprising a hollow tubular
member interiorly threaded at one end to seat the
neck of a pressurized oxygen container, said tu-
bular member being exteriorly threaded at its
opposite end, an axially bored piercing needle
formed with a lateral port, said needle projecting
into said hollow tubular member and toward an
oxygen container seated in said hollow tubular
member, said needle threadedly seating in said
hollow tubular member in a seat formed therein,
a manusally rotatable cap fixed on said needle op-
posite its piercing end, said needle having an ex-
teriorly threaded shank and said tubular member
being provided with an interiorly threaded shoul-
der to seat the threaded shank of said needle, said
lateral post of said needle opening to said
threaded connection of said shank and said shoul-
der, said needle being advanced in said tubular
member to and from piercing relationship with
the sealing element of said container upon the
rotation of said cap, characterized in that oxygen
flows from said container through said needle and
out of its lateral port to and through said threads
and into said attachment member in certain ad-
justable positions, and characterized further in
that the passage of oxygen through said threads
tends to reduce the pressure of the oxygen.

22. In an open-drop ether mask a face-contact-
ing ring, a convex dome carried by said ring to
support absorbent material in spaced relationship
to the oral and nasal areas of the human face,
and a bafile underlying said dome and dividing its
interior into upper and lower chambers connected
only at one end of said bafle whereby exhaled
gases are directed laterally through the walls of
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said dome forming the lower chamber and vapor-
ized anesthetic is free to pass from said upper
chamber to said lower chamber at said one end.

23. The construction recited in claim 22 char-
acterized in that said bafile includes integral sup-
porting legs seated on said face-contacting ring.

24. In an open-drop type ether mask, a ring
contoured to conform in substantially air-tight
relationship to the anatomical features of the
human face around the oral and nasal passages,
a perforated dome attached to said ring con-
toured to curve outwardly from the oral and
nasal areas of the face upon which said ring is
positioned, absorbent material overlying the ex~
terior surface of said dome, a gas-directing haflle
positioned within said dome, indicating means
comprising a transparent hollow cylinder interi-
orly htreaded at its opposite ends, first and sec-
ond circular end walls seated in said cylinder
and forming therewith an enclosed chamber
adapted to be partially filled with gas flow in-
dicating fluid, said first end wall being formed
with 2 minute fluid passage which extends there-
through and is enlarged and threaded at its outer
end, a tubular member seating in said enlarge-
ment and affixing said indicator vertically on said
face ring, a passage in said ring connecting said
tubular member with the space beneath said
dome, a splash plate positioned in said hollow
cylinder above the normal fluid level, said second
end wall being centrally formed with a minute
fluid passage enlarged at its outer end, a wafer
of felt overlying said second end wall within
said indicator to retain said indicating liquid
therein, a second tubular member connected to
the fluid passage in said second end wall, a con-
tainer of oxygen connected to said indicating
device through said second tubular member, and
a valve to control the flow of oxygen from said
container, through said indicating device to said
dome, the presence and rate of oxygen flow being
indicated by the appearance and quantity of oxy-
gen bubbles appearing within said indicator.

256. In an open-drop type ether mask, a ring
contoured to conform to the anatomieal features
of the human face and to surround the oral and
nasal areas thereof, a laterally projecting body
connected to said ring, said body including a
first projecting abutment formed with exterior
threads, an interiorly threaded cap rotatably
seated on said first abutment, a piercing needle
carried by said cap extended through said first
abutment and adapted to be advanced and re-
tracted by the rotation of said cap, an elongated
chamber in said body to receive said needle, said
chamber being interiorly threaded opposite said
needle, a conventional oxygen container seated
in the interior threads of said chamber and in~
cluding a threaded neck having a closure wall
positioned to be pierced by said needle to release
contained oxygen, a second abutment formed on
said body, a transparent housing seated rigidly
on said second abutment and formed with a clo-
sure wall spaced therefrom, said housing forming
with said second abutment an indicator chamber
adapted to be partially filled with an indicating
liquid, an inlet passage formed in said body con-
necting said chamber to the interior of said
indicator and adapted to convey gas therebe-
tween, a standpipe rigidly seated in said second
abutment and projecting into said indicator to
a point above the surface of said indicating liquid,
& duct in said body interiorly connecting said
standpipe at its seat in said second abutment to
the said ring, said standpipe and said duct being



2,641,253

17

adapted to convey oxygen from the interior of
said indicator to said ring, a vperforated dome
seated on said ring curving outwardly from said
oral and nasal areas, said ring being formed
with an encircling channel to receive the mar-
ginal edge of absorbent material overlying said
dome, a removable coil spring seated in said
channel to secure said absorbent material to said
dome, and a gas-directing baifle positioned with-
in said perforated dome.

28. In an open-drop type ether mask, a ring
contoured to conform to the anatomical features
of the human face surrounding the oral and
nasal areas thereof, the lower surface of said
ring being adapted to seat in air-tight relation-
ship with the face, said ring being formed with
a continuous groove in its outer surface, a for-
aminous dome curving outwardly from the oral
and nasal areas of the face and attached to the
inner and upper edge of said ring, layers of ab-
sorpent material lying on and covering the entire
exterior surface of said dome with their edges
extended in said groove, a coil spring ring re-
siliently retaining the edges of said layers in
said groove to affix said absorbent material rela-
tive to said dome, a gas-directing bafile posi-
tioned within said perforated dome, a disposable
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pressurized container of oxygen having threaded
nipple filled with a closure element, a T-shaped
tubular attachment member removably seating
the threaded nipple of said container and mount-
ed rigidly on said ring, said attachment being
formed with a passage to direct oxygen from
said container to said ring, said ring being formed
with a passage extended from its exterior to its
interior, and a hollow needle adjustably seated
in said attachment member and mounted for
movement toward and from said nipple, said
needle being adapted to penetrate said closure
elemeni to release said oxygen from said con-
tainer into said attachment.

ARTHUR E. ENGELDER.
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