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To all whom it may concern:

Be it known that I, Ricmarp vow ToriG-
GER, o citizen of the Umted States of Amer-
ica, residing at Roslyn, Nassau County,
utate of New Yok, have invented 2 new

and - useful Llppamt us for Administering -

Ansesthetic Gases, of which the following is
a’ specification.

The invention relates to improvements in
apparatus for administering anwsthetic
gases and especially appalatus for the. si-
multaneou° regulated - administration of a
number of gases such ‘as nitrous oxide and
oxygen. Its primary objects are to simplify
such.apparatus and 1ts management by elim-
inating the usual dmphlaorm type of pres-
sure- rewul ating ‘and reducing valve, and to
render It more reliable in‘'use by practically
eliminating the tendency of the gas passages
‘to become stopped by freezing Whlch often
~oceurs: from the sudden e‘cpansmn of the
gases it diaphragm:valves.. These and other
1esults L.secure by the substitution of a par-
ticular type of contlol valve, hereinafter de-
scribed, 1n place -of the nsual “control : valve
and. the aphmom reducing: valve; this
51n01e Valve performing the duties. of both.

Thﬂ ‘invention is shown herein as em--

bodled in a nitrous-oxide-oxygen. apparatus
comprising suitable means for supporting
tanks. of the gases under .pressure and a
sight feed: dewce, and means for conducting
the gas or gases to the patient. Fig..1lisa
perspectlvp of. the appwatus FlO‘ 9 1is a
“plan view of the head of the machine with
the control valves, and. Fig. 8 is an-enlarged
dlagrammatlc section on.line 3-8 of I‘lo 2.

Referring first to Figure 1, the reference
numeral 4 denotes a stand or support pro-
vided with a suitable foot 5 to support:it.
At the upper end of the stand a bracket. 6,
comprising a central portion 7 secured to. the
stand by a bolt 8, see Fig. 2, supports the

-.control valves 9 and 10 ‘md tlw tubes 11 and
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12 leading therefrom to the yokes 13 and 14

which are arranged to receive the nitrous”

oxide tanks 15, 15 and. the.oxygen tanks 16,
16 in the usval manner.. - From each: of the
" control, valves 9 and 10 tubes 17 and 18 lead
to the sight feed 19 in which the gases bub-
ble up through water and which.is provided
with a connectlon 21 for ‘tttwohment to a
suitable inhalation device. 20.

Tt will thus be seen that the appar atus is's

designed symmetrically with the nitrous ox-

ide tanks on the one side md the oxygen
tanks on the other side, and the hand wheels
29 of the control valves 9 and 10 for the re-
spective gases are preferably labelled as in-

‘dicated 1n I‘Nure 2 so as to avoid confusion.

In operation the gases pass from the tanks
through their lespectne control valves into
the swht feed and thence to the inhalation
appliance

The design. of the: control valves adapts
them to give absolute control and regulation

of the flow of the gases with substantnliy

the same effect as obtained by the wse of

_automqmc pressure regulators, but without

their inconveniences and uncertainties.
These. valves serve to reduce the gas pres-
sure from the. hlgh pressure of the gas tank,
frequently over a thousand pounds, to a
pressure of a few inches of water as deliv-

ered to the inhaler and they maintain an 7

equivalently uniform flow rate according to
their adjustment. - Each valve compvses a
valve body 22 having a tube 12 connecting
with the yoke 14 and a tube 11 connectmo
with the yoke 18.  The bore 23 of the tube
12 ‘and the bore 40 in tube 11 are both con-
nected. to a.horizontal channel 24 in the body
of the valve and this channel opens into the
lower end: of a cylindrical valve seat 25, in
which & cylindrical valve pin 26 of umioLm
diameter is adapted to be operated, i. e.,
raised and. lowered by means of the valve

stem 27 in threaded engagement with the
upper part: of the valve body 29. - The valve
stem- passes through a stuffing box 28 and is
operated by means of a hand “wheel 29. The
valve body is provided: with an outlet tube
17 for connection: with- the sight feed 19.
The bore 30 of this tube 1e‘mds from the valve
chamber at the upper end of the valve seat
25. When the valve stem is screwed down
the valve pin 26 is moved down to the bot-
tom: part. of the valve seat 25; where it com-
pletely: cuts off the supply of the gas from
the tanks; préventing the gas from pftsqmo
into the bore 30. YWhen the valve stem is

_rotated to screw it up, the flow may not start

immediately because such rotation produces

“very little upward movement of the valve

proper. - At a certain point. however, the
valve 26 will have ascended su‘ﬁmenﬂy in
its seat to allow some gas to pass through,
which at the. beomnmg may appear as only
single bubbles in the sight feed, and further
tmnmo of the valve stem will increase the
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tive tubes as shown.

rate of flow. The pressure of the gas is

thus reduced’ and its rate of flow régulated

in a fine degree. To secure these resuits, it
will be observed from Fig. 3 of the drawing
that the valve member 26 closely fits its cy-
lindrical valve seat 25 and the gas passes
axially through the crevice between them.
Turning the handle 29 moves the valve ax-
ially within its seat-to shorten the passage-
way through the crevice and thereby in-
creage the flow of gas, or to lengthen the
crevice and thereby reduce the flow, accord-

ing to the direction of turning, but neither

movement changes the cross-arvea of  the
crevice, since both valve and seat ave cylin-
drical. That is'to say, the fine crevice be-
tween the valve and its seat, is a passage-
way of constant cross-area and the control
is exercised by changing the length of the
said crevice without changing its cross-area.

Buch a valve T have found, when the valve
)

proper is snugly fitted in the seat as shown
in Fig. 3; is well adapted to control the
flow of ansesthetic gaseous materials from
their high pressure sources to the low pres-

sure outlet, in that, on the one hand, it is
-capable of the finest adjustment from a po-

sition in which it permits the gas to pass

‘not at all or so slowly that only single bub-
‘bles appear in the sight feed, up to a posi-

tion -of maximum flow, and on the other
hand'in that it is able to make the very great
pressure reduction between the source and

“the outlet with little if any likelihood of

freezing in' the passage from rapid expan-

sion. " :
From the two control valves the gases

pass through the tubes 17 and 18 tothe sight

feed 19 which is preferably in the form of

a glass bottle or vessel about half filled with
water 41. An annular groove or ridge 49

‘may be blown in the vessel to serve as a

mark for the water level. 'The space 60
within the vesse] 19 forms & mixing chamber

for the gases.  For the sake of clearness the

tubes 17 and 18 are shown in Iigure 3 as
extending in opposite directions to their re-
spective control valves 9 and 10. The ar-

rangement:of these parts 1s’ shown in the

preferred form in Figure 2. The gases pass
from the tubes 17 and 18.into the two tubes
43 and 44 which extend to near the bottom

cof the vessel 19. The tube 43 communicates

with the tube 17 for the supply of nitrous
oxide and the tube 44 communicates with
the tube 18 for the supply of oxygen. ' Be-
low the water level the tube 43 is provided
with five spaced holes 45, while the tube 44
has four spaced holes 46.- The holes 45 and
46 occupy the same lengths on their respec-
The holes 45 are ap-
proximately three times the size of the holes
46. By means of this arrangement the ac-

tual flow of the gas and oxygen may be "

observed and the proper proportion obx

1,483,104

tained conveniently. It is well known that
the sudden expansion of ‘nitrous oxide (or
carbon dioxide) when entering the cham-
ber of a diaphragm veducing valve causes
such lowering of temperature that the gas
1s apt to freeze whereby the gas passage be-

‘comes clogged and the gas flows irregularly

or ceasés entirely. My control valve ex-
cludes expansion that would cause freezing.
The gas flows are therefore uniform and
contintious without interruption at the re-
quired low pressure and ‘a special heating
device is not necessary, such as must be used
with all 2pparatus worked with the cus-
tomary diaphragm reducing valves:

The ansesthetic is administered by cpen-

ing wide the uasual tank -valves 51-and 52

on the tanks 15 and 16 and permitting the
gases to pdss through the tubes 11 and 12
to the control valves by means of which the
flows are adjusted as desired, and thence
by way -of the tubes 17 and 18 to the sight
{feed and from the -latter to the inhalation
appliance, it being understood that one tank
15 and one tank 16 is used at a time and the
two. other tanks 15 and 16 are for reserve.

- 48 shown in Fig. 1, the'sight feed 19 may
be supported above the tanks by simply
arranging the tubes 17 and 18 accordingly,
and the entire apparatus is preferably ar-
ranged symmetrically for ease of operation
and accessibility, which features are also
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clearly apparent from an inspection of Fig- -

ure 2. It is of course not necessary that

‘there should be four tanks or ‘that ‘they
-should be of the same size. -Thé number of

tanks ‘beyond two, one contairing the 'ni-
trous -oxide and one the oxygen, 1§ imma-

terial, as is likewise the position of the sight

feed. ‘ : SR
It will be understood from the foregoing
that the fine adjustability of my control
valves renders the apparatus very econom-
1cal in operation. ‘The process of conducting
a continuous supply of gases from the two
tanks and to the sight feed while regulat-
ing and controlling the volume and percent-
ages by the control valves aided by the vis-
ible gauging means results in a steady sup-
ply of uniform pressure when once the

“valves are set and ‘renders the apparatus

practically automatic in operation. :
It will further be understood that T do
not wish to limit my invention by the dis-

_closuer hevein ctherwise than required by

the scope of the appended claims.

1. In an anwmsthetic apparatus, the-com-
bination' of a source of gas under pressure,
an inhalation appliance, and an interposed
manually cperated control valve comprising
two members providing ‘a’ crevice forming
a part of the passage connecting said source

and inhalation appliance, said members be-

ing relatively movable at will to change the

length of the crevice without substantially-
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changing its. cross area, thereby varying
the rate of flow in proportion to said change
of length.

2. In an ansmssthetic apparatus, the com-

_bination with a source of gas under pres-

sure, an inhalation appliance, and an inter-
posed manually operated control valve com-
prising a cylindrical seat and a closely fit-
ting cylindrical valve pin therein providing
an annular crevice through which the gas
flows axially of the valve pin whereby the
pressure of the gas is reduced, the cylin-
drical pin being movable axmlly within its
enclosing ¢ ylindrical seat; to control the rate
of flow, ‘at the will of the operator

3. In an anesthetizing apparatus, the com-
bination with a gas tank, a manually oper-
ated control valve, means for detachably
connecting the tank and valve, and an-in-
halation apphance for recelving gas from
the valve, said valve comprising a cylin-

drical valve seat and a closely fitting cylin--

drical valve pin therein through. the crevice

8

between which the gas passes axially, the
pin being movable axwlly by the operator to
change the length of the crevice.

4. An anesthetlszr apparatus compris-
ing in combination “with the source of
anamsthetic gas under pressure, the inhala-
tion anphance and the connecting tubing of
a manually operated regulating “valve com-
prising two members closely fitted to each
other to form between them a minute crevice
constituting the connection between the high
and low pressure sides of the valve and
means for moving one of said members to
change the len0"th of the crevice, the width
of said crevice bomcr predetermined to cause
such member-movement to ‘produce an
anwmstheti¢ range of flow variation without
other means for pressme reduction or regu-
lation.

In testimony Whereof I hfwe signed this
spec1ﬁc1t10n

RICHARD von FOREGGER.
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