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- To dZZ whom'ié'fma Yy concern:

Be it known that I, Jacos W. HorNER, a citizen of

the United States, and a resident ef Columbus in the

county. of Bartholomew and State of Indiana, have
made certain new and useful Implovements in Inhal-

©ers, of which the following is a specification.

My invention is an improvement in inhalers for the

| a,dmmlstlatmn of nitrous oxid gas or other gases; and

the invention consists in certain novel constructions

10

and - combinations of parts as will be herunaftel de-

- _S{‘rlbed and clalmed

15

~In the drawing—Figure 1 is a face view of an inhaler
embodying my invention, the cover plate or hood be-

.Ing removed. Fig. 2 is a vertical longitudinal section

of the uwentlon as In use. Fig. 3 is a cross section on

“about line 3—3 of Fig. 2, and Fig. 4 is a cross section on

- E’t.bDllt Iine 4—4 of Fig.

20

. tlced
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 The inhaler as shown is especnlly designed for using
aas under ‘high pressure, directly from a cylinder

'charn*ed Wlth gas 1 a liquid form, facilitating the use
~of such gas du'ectly from the cyhndol w1thout employ-

ng a ﬂ'a,sometel or gas bag as is now commonly prac-

By my mventlon 1 seek to provide together with

._othel improvements, a novel construction wher eby the
gas may be administered through the nose or through

'__--_}the mouth or both and whereby to avoid a constant
~flow of gas Whﬂe the patient is exhaling, as in the op-

30
) "'-‘Whl(?h ﬂaws during the time the patient is inhaling.

eration of many inhalers all the gas supplled during
exhalation is wasted and the only gas utilized is that

Incarrying out thls feature of my invention I provide
the 1nhaler with valves so constructed and arranged

35

40

‘that during exhalation the supply of o gas is autornatic-

ally cut off and during inhalation it is automatically
opened or reesta,bhshed thus avoiding waste of gas
and. lesultmcr n 2 canmdemble saving to a busy oper-
ator. o

In the constru(‘tlon shown the inhaler has an ordi-

-na,ry inhaler body_ A, which may be generally of the

- ordinary construction and is connected with one end

45
~ sure from the patient in exhaling.
'dependmg tubular portion D’ operating within the
‘cylindrical seat 1 of the exhaust port and provided
| ‘between its ends with openings 2 through which the
50
. raised to the Pposition indicated in dotted lines, Fig. 3.
In this position the exhaled air and ¢ gas will pass out

DO

of a tube B which may be of metal or other suitable
material.

a Whn,h is contolled by a valve D preferably in the
form of a large disk to give ample area for the air pres-

 The body A has an outlet or exhaust port

This valve has a

exhaled air and gas may discharge when the valve is

throufrh the ports 2 into the hood or casing L from which

it may discharge through suitable openings L/ as will
be understood from Figs. 2 and 3 of the dr AWing.

This

| the long arm €/ of a lever C, which is pivoted at (2 as

shown in Figs. 1 and 2 and has its short arm provided
with means for controlling the inlet valve.

In securing a control of the feed of gas by the pressure
of the patient’s breath in exhaling, I find it desirable in
overcoming the high pressure of the gas to utilize the
force of the lever by supporting the exhaust valve on
the large arm of the lever and operating the feed valve
from the short arm of the lever and also to multiply the
area of the exhaust valve relatively to that of the feed
valve many times in order to secure the advantage of
such variation in area. The short arm (3 of the lever C
operates the feed valve, which controls the passage of
gas to the nose-piece or body A of the inhaler. As
shown the short arm C?® of the lever is arranged to di-
rectly operate a pin C* connected with the lever at O3

suttably guided in a bearing C° below the short arm of

the lever and adapted to pass through an opening in a
cover plate C7 overlying a flexible diaphragm or plate
I%, which forms the valve controlling the feed port and
1s adapted to be closed by the pin C* against the said
port to shut off the passage of gas. This feed port Fisin
communication with a pipe G leading to the gas holder
and feeds the gas to the tube B and thence to the nose-
plece or body of the inhaler. In the construction

~shown the feed port IV is at the inner end of a pipe F” of

small diameter extending within the tube B and com-
municating at its outer end with the supply tube G and
forming the only passage for the gas to the inhaler. The
mner end of this tube extends within a relatively cn-
larged chamber H and opens within said chamber
which forms a channel or by-pass for the gas to the inte-
rior of the tube B and also permits the play of the flexi-

'~ ble diaphragm forming the feed valve as before de-

scribed.

The tube B, forming a gas chamber, is provided be-
tween the feed port and the body A and preferably ad-
Jjacent to the latter with a check valve b opening into
the nose-piece A during the act of inhaling and closing
by the pressure of bre&th In exhalation, as will be un-
derstood from Fig. 1 of the drawing.

In the operation of the described construction it will
be noticed that the flexible diaphragm moves out-
wardly under the pressure of the supplied gas under or-
dinary circumstances and may be depressed by the op-
eration of the pin C* when the lever C is rocked by the
outward movement of the valve D as the patient ex-
hales, the reverse operation bemt‘r true during inhala-
tion. . The short arm of the lever may be weighted at 4,
see I‘lgs. 1 and 2, to aid its operation whenever desired.

Some patients because of obstruction in the nose ex-
perience dl{ﬁculty in inhaling properly through the
nose and 1t is sometimes demmble to administer the
anesthetic both through the nose and mouth and I
therefore prefer to provide means for conducting the gas

o V‘LIVG D 15 n'ulded by suitable pins D? and is carried on ; tothe mouth and to construct the same as best shown in
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Figs. 1, 2 and 4. In this construction a pipe I taps the
inhaler tube B at a point between the mouth-piece and

" the feed valve and leads thence to a point below the

body A and opens at I’ through a plate J to which is piv-
oted eccentrically to the port I’ a drum K having a port
K’ which may be turned into and out of register with
the port I’ as will be understood from Figs. 2 and 4 and
from this drum projects a tube K2 which may enter the
mouth of a patient when the parts are in the posltlon
shown in Fig. 2, in which position the ports K and 17
will register and gas will be supplied through the rock-
ing mouth-piece or the mouth-plece may be turned to
the dotted position shown in Fig. 2 when it is not de-
sired to administer eas to the mouth and when so ad-
justed the ports K and I’ will be adjusted out of register
and cut off thesupply of gasthrough the parts K and K=,
Anvy suitable packing may be provided at K° to prevent
waste of gas between the parts J and K.

Straps M may be connected with the inhaler for secur-
ing the same upon the head of a patient.

Tt will be understood that in operation the mouth-

L3

niece K2 will offer no substantial obstruction to the ma-
nipulation of forceps within the mouth of the patient so
that the operation of extracting may go on during the
administration of the anesthetic and also that the
mouth-piece may be thrown from the position shown 1n
full lines Fig. 2 to the dotted line position indicated 1n
the same ficure, when it is desired to shut off the admin-
istration of the anesthetic through the mouth or move
the mouth-piece entirely out of the way.

T claim—

1. An inhaler comprising a nose-piece, a tube extending
therefrom, a feed tube extending within saild first tube and
open at its inner end, a chamber being provided surround-
ing said opening, a flexible diaphragm extending over said
chamber opposite the open end of the feed tube, a cover

plate overlying said diaphragm nnd'perfﬂrated in line with
“the open discharge ond of the feed tube, a pin arranged 1o
pass through said opening in the cover plate to operate

the flexible diaphragm, a lever having a short arm operat-
ing said pin and a long arm and an exhaust valve con-

nected therewith and arranged for operation by the pres-.

sure of the patient’s breath in exhaling, a mouth tube, &
drum or chamber in communication therewith and having
an inlet port, a plate to which said drum is pivoted eccen-
trically to its inlet port and having a port with which the
iniet port of the chamber may be registered, a pipe for
conducting gas to the port in said plate, said pipe comn-
necting with and receiving its supply from the tube in
connection with the nose-piece, substantially as and for
the purpose set forth. | |

9 An ipnhaler having 4 nose-piece, a tube extending
therefrom, a feed port in communication with the tube.
an exhaust port in communication with the nose-piece,
feed and exhaust valves controlling their respective ports,
a lever for operating said valves, a mouth pipe adjustably
connected with the nose-piece whereby it may Dbe shifted
into and out of position to deliver the gas to the mouth of
a patient, a pipe for conducting gas to the mouth pipe and
meang operated by the movement of the mouth pipe for
establishing and cutting off communiecation with its sup-
ply pipe, substantially as set forth.

2 An inhaler comprising a nose-piece having an exhaust
or exhaling port, means connected with said nose-piece
and having a feed port for delivery of gas thereto, a lever

860,476

having. one arm ‘provided with & valve. ‘ct}ntrolling the
exhaust port from the noge-piece and a valve operated by
ihe other arm of the lever and controlling the passage of

vas to the mouth-piece substantially as set forth.
4. An inhaler having a feed port and an exhaust port,

s valve controlling the feed port and congisting of a fiexi-

bie diaphragm, a valve controlling the exhaust port and a
lever extending between said valves, and a pin operated
from the short arm.of said lever and arranged when de-
pressed to press the diaphragmatic feed valve against 1its
port, substantially as set forth.

5. An inhaler having a tube, a diaphragm supported by

the tube and forming a feed valve, a feed port opposite said
diaphragm and means whereby said diaphragm may be
closed upon the feed port by the pressure of a patient's
hreath in exhalation, substantially as set forth.

3. An inhaler having a feed port, a diaphragm opposite
said feed port and movable in closed position against the
game, a pin whereby fo press the diaphragm against the
feed port, a lever having a long and a short arm and hav-
ing its short arm arranged to operate the said pin for
operating the diaphragm, and a valve in connection with
the long arm of the lever and arranged to be operated Dby
the air pressure of a patient’'s breath in exhaling, sub-
stantially as set forth. |

T An inhaler comprising a body having an exhaust port,
a tube projecting from said body, a check-valve in con-
nection with said tube, a feed port opening into the tube,

qa valve controlling said feed port, a valve controlling the.

exhaust port from the body, intermediate devices between
the said exhaust and feed valves whereby they may be
operated relatively, means for delivering gas to the mouth
of a patient and a pipe in connection with said means and
connected with the tube in advance of the check valve of
the latter, substantially as set forth. |

Q. An inhaler having a nege-piece, a mouth piece con-
nected movably with the nose-piece, means for conducting
oas to the mouth-plece, a feed port, an exhaust port, an
oxhaust valve arranged to be operated by the air pressure
of a patient’'s breath in exhaling, a feed valve, and inter-
mediate devices hetween the feed valve and exhaust valve.

9. An inhaler comprising a mnose-piece having an ex-
haust port, a tube projecting from the nose-piece, a feed
port opening into snid tube, a valve controlling said feed
port, a valve controlling the exhaust port of the nose-piece,
intermedinte devices Dbetween said valves, a check-valve
controlling thie connection of the nose-piece with the tube
projecting therefrom, a mouth-piece, a pipe for supplying
said mouth-piece and connected with the tube in advance
of said check valve and means for controlling the dis-
charge of gas from said pipe to the mouth-piece, substan-
tially as set forth. o

10. An inhaler having means for administering gas to
ihle nose and means for administering gas to the mouth,
and means arranged to be operated by air pressure of a
patient’s breath in exhaling whereby to cut off the passage
of gas to both said administering means.

'11. ‘An inhaler having a nose-piece, & mouth-piece, a
eas chamber in connection with both the nose-piece and
mouth-piece, a check-valve between the nose-piece and said
chamber, a feed valve controlling the passage of gas 10
the gas chamber and means for automatically clogsing the
feed valve by the air pressure of a patient’s breath in ex-
haling. | ' '

12. An inhaler, comprising a body having a feed port, a
valve controlling the feed port, and means whereby the
said valve may be closed by the pressure of the patient’s
breath during exhalation to prevent waste of gas at such
time, '

JACOB VW. HORNEIEILR.
Witnesses : | - |
SoroN C. KuMON,
PrrryY B. TURPIN,
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