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6 Claims.

My invention relates to an ether vaporizer and
has for its object to provide an ether vaporizer
of novel construction preferably adapted to be
used in conjunction with a gas-administering ma-
chine or such a gas-administering machine em-
bodying an absorber of COa gas.

1t is an object of my invention to provide in
the breathing line of a gas-administering ma-
chine, preferably on the exhalation side, an ether
vaporizer having means for wholly excluding the
ether therein from communication with the said
breathing line.

Tt is a further object of my invention to pro-
vide an ether vaporizer adapted to be put in the
breathing line, preferably the exhale side thereof,
with means for causing all of the gases moving in
said breathing line, specifically the exhaled gases,
to pass through the ether vaporizer before going
through the absorber and thence to the inlet side
of the breathing line.

It is a further object of my invention to pro-
vide an ether vaporizer adapted to be put in the
breathing line, preferably in the exhale side
thereof, with valve mechanism such that a de-
sired and predetermined part of the gases pass-
ing through the breathing line, specifically the
exhaled gases, shall go through the ether va-
porizer and the: remainder thereof shall follow
the direct course through the breathing line on
the exhale side thereof.

The full objects and advantages of my inven-
tion will appear in connection with the detailed
description thereof and their novel features are
particularly pointed out in the claims.
~ In the drawings, illustrating an application of

my invention in one form,—

Fig. 1 is a plan view of a gas-administering ma-
chine having my ether vaporizer positioned on the
exhale side thereof. Fig. 2 is a transverse-sec-
tion through the ether vaporizer in the position of
line 2—2 of Fig. 3. Fig. 3 is a vertical section
through part of the ether vaporizer on line 3—3
of Fig. 2. Fig. 41is a sectional elevation view on
line 4—4 of Figs. 1 and 5. Tig. 5 is a sectional
plan view taken on line 5—5 of Fig. 4. Fig. 6 is
a sectional elevation view of a portion of what is
shown in Fig. 4 with the valve members in a dif-
ferent position. Fig. 7 is a sectional elevation

taken on line 3—3 of
. Fig. 2 but with some parts not in section, and
showing an addition to what is’ shown in Fig. 3.
Tig. 8 is an elevation view of the addition above
referred to. Fig. 9 is a detached part sectional
view of the central control member shown in Pigs.
7 and 8. Fig. 101is a sectional plan view taken

_nipple 25. The inlet nipple

"interiorly threaded upon

“tion to the extension 30 of valve casing 19.

(Cl. 128—203)

on line 10—I10 of Fig. 8. PFig. 11 is a detail view
of an element of the control device shown in Figs.
7, 8 and 10. Fig. 192 is a sectional view on line
i2-—12 of Fig. 8.
As illustrated in Fig. 1, a gas-administermg 5

machine 18 of well-known construction provides
2 stream of gas mixture which passes through &
conduit 11 into valve chamber 12 communicating

“with the gas-delivery tubing on the inlet side 3

of the breathing line. Tubing I3 connects at id4 10

" with respirator valve mechanism {5 of well-known

to the respirator 16 for de-
tube 13 from valve chamber
{2, which gas may comprise in addition to the
mixture of fresh gases going from 11, rebreathed 15
gases - from 2 rebreathing bag of ordinary con-
struction not shown. From the respirator the ex-
haled gases pass through the respirator valve
mechanism 15 to tubing 17 of the outlet or exhale
side of the breathing line. An ether vaporizer 20
i8 is preferably positioned in the exhale part 171
of the breathing  line as indicated in Fig. 1,
through which, either directly out of contact with
the ether therein or contacting and picking up
ether vapor, as may be desired, the exhaled gases 25
pass through valve chamber 18, and, controlled by
valve 20, through ahsorber 21 to a rebreathing
bag not shown and thence to inlet valve chamber
{2, all as shown and described in my copending
application Serial Number 735,803. 30
The ether vaporizer 18 comprises.a casing 22
which embodies an inlet nipple 24 and an outlet
24 is secured to the
exhale tubing 1T of the breathing line while the
outlet nipple 25 is secured to valve casing {9.in 35
the -exhale side of the breathing line in the fol-
lowing manner, se¢ Fig. 4: A lock nut 26 is rotat-
ably held upon the end of nipple extension 25

construction leading
livering gas through

by means of an externally-threaded retainer nut

91 threaded into the interior of extension 25 and 40
engaging with an outwardiy-extending flange 28
thereon an inwardly-extending annular flange 29
on the lock nut 26, The lock nut 26 in turn'is
an extension 30 of valve
casing 19. This extension and the connector nut 45
971 have milled surfaces 31 such that by means of
the lock nut 26 the vaporizer casing 22 and parts
carried thereby may be secured in gas-tight rela-
The
interior of nipple 24 leads into an inlet valve 50
chamber 32, and the interior of outlet tube ex-
tension 25 leads into an outlet valve chamber 33.
To an interiorly-threaded annular extension 34
of casing 22 is secured by means of an exteriorly-
threaded securing and packing nut 35 an ether jar 65




10

15

30

35

40

55

60

65

70:

s a holder ring 37 em-
te cover 38 and an evaporator
ed of a multiplicity of
bsorbing material such

es the union
38 and the interior of cast-

all 41 of casting
apertures. having threaded
which are pro-
ts 44 and 45, as clearly shown
An extension tube 4§ pro-
gh valve ring 42 into
d within the evaporator
A semi-circular
g. 2, closes the
3 except for the
provided with
valve stem 51
ve seat 44, and a valve disc
ve stem 81 co-operates with
a2 valve disc 53 on
plane as valve disc
with valve seat 45.
Te in inlet chamber
n outlet chamber 33.
thin a guide hole 55
support 57, and valve
he guide hole 58 of g

gs 42 and 43

22 is closed by a
sition by ring nut
to render the con-
and 64 are se-
ed manner, ag
shown, by hav-
said plate by a
top plate 68 has g central
eated a hollow extension
and exteriorly threaded
ds as indicated. At 68 is
which is revolubly secured to
Threaded upon the outer threads
67 is g packing nut ¥0 which en-
through g compres-
revoluble valve stem
Upon the top .of valve
urled hand disc 13 which
apted to cooperate with a
he plate 8§, which scale
on” positions of the
ediate positions, as
The casting 22,
ded with an ex-
el or Passageway
ttom member 41
in the ether con-
ured thereto with
open the bottom
eway 11 whereby
conveniently sup-

Guide pins 63

member &7 interiorly
into the interior threa
a valve stem 69

of extension
gages a packing washer 7i
sion spring 712 to render the
gas-tight in position.
stem 69 is secured a kn
carries a pointer 74 ad
Scale 78, Fig, 5, on t
shows the fully “off”
valves, and various interm
KI1/471’ i£1/2!’, “3/417
see particularly Fig, 3, is provi
tension 76 formed with a chann
11 which leads through the bo
of casting 22 to discharge with
tainer. A filler funnel 78 is sec
a removable cap 78 adapted to
of the funnel 18 to the passag
iresh supplies of ether may be
plied to the inside of the ether
Under some circumstances, it
to permit escape of exhalation
porizer before going through the
at the respirator in which case a
out an exhalation escape valve m
To accomplish this, I form on
extension 83 connected throug
with chamber 82, the extens
: chambered portion 83 which op

and the like,

may be desirable
at the ether va-
same instead of
respirator with-
ay be employed.
he casting 22 an
h passageway 81
ion 86 having g
ens to atmosphere

2,136,245

may be of any suitable material, such,
example, as g transparent, material suc
3, and. which contain
bodying a reticula
39, which may be
strands of good capillary g
as long fiber cotton or 1i
ring 48 between the preferably sharpe
extension 34 and securing nut 35 mak
of the ether container
ing 22 gas-tight.
Opening through the bottom w
are circular
thereinto valve rin
vided with valve seg,
in Figs. 3 and 4.
€ Dassageway throu
ether container 3§ an
cords 39 to a desired
partition 47, best shown in Fi
chamber 32 from the chamber 3
opening through valve ring 48
valve seat 49. A valve disc 58 on
cooperates with val
52 on the same val
valve seat 48.
valve stem 54, in the same
58, is adapted to cooperate
The valve discs 58 and 52 a
32, and the valve disc 83 is i
Valve stem 51 is secured wi
in-one arm 56 of g U-piece
stem 54 is secured within t
second arm 59 of said U
Chamber 82 within casting
top plate 68 held in closing po
€1 which engages a washer 62
nection gas-tight.
cured to top plate 60 in any desir
by integral casting therein, or, as
ing countersunk heads 65 held to
clamping disc 6

through apertures 34. The pbassageway 81 is
brovided with a valve seat 82 which will be
closed upon the negative pressure of inhalation
by a valve disc 85, A cap 86 is secured inside of
the extension 88 and has therein a serew member

may think appropriate to be opened to permit
exhalation escape at this point and relieve pres-
sure,

In the modification shown in Figs, 7 to 12 in-
clusive, I may provide an efficient ether deliver-

ing construction in place oi the removable cap

The member 98 ig formed with a cylindrical ex-
tension 92 and g cylindrical chamber 93, there
being a bore or bassageway 94 from chamber 93
to the passageway 1T through extension 16. Ag
best shown in Figs. 8 and 12, the extension 92
is provided with openings 95 on Oopposite sides to
a section of giass tubing 8§ which is held seated
at its lower end against a washer 97 and at its
ubper end against a washer 98 by a cup casting
having a boss €9 threaded into extension 92, as
clearly shown in Fig. 7. The cup casting comprises
a lower disc base {8 and a central tubular ex-
tension 191 formed with an inner cylindrical
channel 132, Upon the base 180 ang resting upon
& packing ring 103 thereon, is g glass cylinder
{04. The upper end of the tubular extension i01
is threaded ag indicated at 105 ang is formed
with a fattened side at 198, see Fig. 10. A
fanged cap 107 rests upon = washer 188 over
the upper edge of glass cylinder 104, A spring
plate 168 is formed with an aperture 110 having
2 flat side #§{ ag clearly shown in Fig. 11, and
this spring plate closely surrounds the tubular
member {08! and the flat face 106 thereon and
rests upon the outer face of the cap {07. The
assemblage is firmly held together by a nut {12
threaded on to the threaded portion {06 of the
extension 181. Within the channel 102 is the stem
{13 of a needle valve 114 adapted to seat in g
cylindrical opening {15 formed in g depending
extension of the boss 99. The needle valve (14 is
normally held in closing position by means of g
strong compression spring (16 engaging between
the flange (17 on the stem 113 angd the top of an
interiorly-threaded SCrew cap (18 which is
screwed on the threaded portion | 06 of the ex-
tension 10,

The stem i3 is continued at itg upper end in
a faftened bar 11§ to which is pivoted at 120 o
rocking cam handle {21 having a cam face | 22
held, when in the erect position of Figs. 7 and 9
for feeding ether, against the outside surface of
the top screw cap 118 by spring 116, which is the
operative position for administermg ether by
this arrangement. When the handle {2 is shift-
ed to the dotted-line Dosition indicated at 123
in Fig. 7 that wil] release the stem 113 to be

which is the inoperative position when ether is
not being administered, It will be noteq on Fig.
9 that the flatteneq bar {19 of stem 113 passes
through an aperture { 24 in the top of screw cap
{48 and leaves a space therein on each side of
said aperture which bermits escape of air or gas
which might otherwise be trapped in. the charine]

10

15

20

26

30

35

40

50

55°

a0

65

70

75




10

15

20

2,136,245

102 and render the construction inoperative or
difficult of operation. - ‘

The outer wall of the screw cap |18 is formed
with:a multiplicity of longitudinal grooves 125 as
best shown in Figs. 7, 8 and 9. A spring finger
126 formed as a part of plate 109 has a detent ia1
adapted to take info the grooves 125 of screw cap
118 and hold it in adjusted position. By turning
the screw 118 in one direction or the other it will
be obvioUs that a greater or less degree of open-
ing of needle valve {18 will be effected when the
handle 121 rocks the cam face 124 to the opera-

- tive position of Fig. 7. A fllling cup 128 closed

by a screw plug 129 admits ether through aper-
ture 130 to the chamber within cylinder 104,
In use the above-described modification pro-
vides means whereby the proper amount of ether
for administering a given anaesthetic may be
placed in the ether container within the cylinder
{04. This ether so positioned will pass through
aperture 130 in the member 89 to the channel
102 and thence past the needle valve ii4 for de-
livery through the opening 84 and passageway 11

" to the inside of the ether vaporizing chamber 36.
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By adjusting the needle valve by the means pro-
vided a dropping of ether may be effected which
will provide vaporization in the container 36 at
just the rate of consumption. In this way cver-
production and waste of ether vapor is prevented,
the operation of administering the anaesthetic is
rendered more certain and a generally improved
technique results, while at the same time there
are no supplies of liquid ether left in the jar 28 to
gradually dissipate while the apparatus is not
in use. Sight openings enable the anaesthetish
to ohserve operation.

The mode of operation and the advantages of
the valve mechanism for controlling flow of ex-
haled gases are as follows: When the valve discs
50 and 53 are in the position of Figs. 3 and 4, that
is when the pointer T4 is in the “off” position, as
in Fig. 5, the ether container is entirely cut off
from the breathing line and the exhalation of the
patient goes to the absorber and the rebreathing
bag as it would if there were no ether vaporizer
in the system. and no ether vapor can get into the
breathing line. On the other hand. when the
valves are in the position of Fig. 6 all of the ex-
halations must pass down into the ether con-
tainer through the extension 46 into chamber 33
and from there to the absorber and rebreathing
bag. Movements of the triple valve structure are
synchronized and rendered uniform by reason of
the fact that the guide pins 63 and 64 extend into
the guides holes 55 and 58 within the U-piece ex-
tensions 56 and 59 whereby operation of the hand
wheel 13 moves these valves uniformly from one
position to the other.

It may be desirable to permit some ether to be
mixed with the exhaled gases, or. stated in an-
other way, to permit some but not all of sald ex-
haled gases, in varying proportions, to pass
through the ether container. This is accom-
plished by moving the valves to various intermedi-
ate positions as indicated by pointer 74 on the
scale 15 whereby more or less of the exhaled gases
will pass through the ether container and more
or less ether vapor be taken into the breathing
line, as the anaesthetist may determine will best
meet the conditions of anaesthesia or analgesia
which are required. A chief advantage of this
construction is that the valve mechanism posi-
tively closes all possible communication of the
breathing line with the ether jar and is trouble-

‘free, requiring no attention, whereas the form of

plug-valve closures heretofore employed has per-
mitted such leakage and has required oiling and
otherwise being given frequent attention to pre-
vent leakage and sticking since ether - vapor
quickly dissolves and removes the oil .or lubricant.
- I claim: ) ’ ;

1, In an anaesthetizing apparatus, an.ether

3.

[

vaporizer.in the breathing line, a valve chamber -

in.the vaporizer formed with inlet and outlet.com-
partments, an ether container, a. U-piece in ‘the
outlet compartment formed with a pair. of hollow
valve stems; pins relatively movable in said stems
for guiding the U-piece, passageways from each
compartment under the respective stems leading
into the ether container, and valve discs on the
stems adapted to close and open said passage-
ways. . .

9. In anaesthetizing apparatus, an ether vapor-
izer in the breathing line formed with inlet and
outlet chambers having a port connecting them,
an ether container provided with ports to said
respective chambers, each having valve seats, a
plunger valve in each chamber adapted to co-
operate with the valve seat of said last-named
ports, and means to move said plunger valves
simultaneously away from and toward said seats,
whereby more or less or all or none of the gases
in the breathing line will be caused to pass into
and out of the ether container.

3. In anaesthetizing apparatus, an ether vapor-
jzer in the breathing line formed with inlet and
outlet chambers having a port connecting them,
an ether container provided with ports to said
respective chambers, each having valve seats, a
plunger valve in each chamber adapted to co-
operate with the valve seat of said last-named
ports, means to guide said plunger valves for
parallel right-line movements, and means to move
said plunger valve simultaneously away from and
toward said seats whereby more or less or none
of the gases in the breathing line will be caused
to pass into and out of the ether container.

4. In anaesthetizing apparatus, an ether vapor-
izer in the breathing line formed with inlet and
outlet chambers having a port connecting them
and a valve seat about said port, an ether con-
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tainer provided with ports to said respective .

chambers each having valve seats, a plunger valve
in each chamber adapted to cooperate with the
valve seat of said last-named ports, a plunger
valve in one of said chambers adapted to cooper-
ate with the valve seat of the first-named port,
and means to move said plunger valves simul-
taneously away from and toward said seats,
whereby more -or less or all or none of the gases
in the breathing line will be caused to pass into
and out of the ether container.

5. In anesthetizing apparatus means for de-
livering a mixture of gases to the patient in-
cluding a closed breathing line, a vaporizer cham-
per in and adapted to form a part of said closed
breathing line embodying a cylindrical vertically-
disposed layer -of capillary absorbing material,
an ether dispenser comprising means for hold-
ing only the proper amount of ether for a nor-
mal anesthesia, means controlling release of
ether from said dispenser and movement there-
after such that the ether will move by gravity
to all of the upper portion of said cylinder of
absorbing material and thence through the body
thereof only as fast as vaporized and without
accumulating any free layer of liquid ether, and
means for causing breathed gas in said closed
breathing line to go through said vaporizer

50
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chamber within saidcylinder of. absorbing ma-
terial,

6. In anesthetizing: apparatus means for. de-
Hvering :a mixture of -gases to the patient in-
cluding a closed breathing line, an -ether vapor-
izer in the breathing line including a vaporizer
chamber and -a.cylinder of absorbent material
therein, an ether dispenser comprising means for
holding the: proper amount of ether for a nor-

mal anesthesia, means controlling release of .

2,136,245

ether from said dispenser and movement thereof
such that the ether will drip out of .the dis-
benser .and will thereafter move by gravity to all
of said cylinder of absorbent material only as
fast as vaporized without accumulating any free
layer of liquid ether, means for permitting obser-
vation of the dripping operation, and means for
causing breathed gas moving through said closed
circuit to go through the vaporizer chamber,
JAY A, HEIDBRINK.
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