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- To all whom it maly CORCerm:

Be it known that I, Ebwin P. HOWLA‘\D of

- Washington, in the District of Columbia, have

1111?@111@(1 ¢er tain new and useful improvements

in condensed-air chambers in which to admin-

~ ister nitrous oxide and air or nitrous oxide
and oxygen to persons to produce anesthesia

10

for dental and surgical operations; and I do

hereby declare Lll‘Lt the fol]owmﬂ 18 a full,
clear, and exact description ‘rhereot refer ence

-- -bemﬂ had. .to the accompanying (11"1\1?'111.38

15

| 111&]1111 a pfut of this specification, in which—-

Figurelisaperspective view of a condensed-

Al clnmbe] construeted in accordance with

my 1mpx oved meﬂlod - Fig. 2 is a sectional

view of the same.

Tetters of like mme fmd ]{md refezl to 11Le

' -pmts in each of the figures.
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~breathed in a given time, as the 111t1*ous 011(16.

The design of my 111”;”61]1310]1 IS an appara‘tus

for the purpose of administering nitrous oxide
and air or nitrous oxide and oxygen in & con-
densed:-air chamber, to produce anwesthesia in
persons to whom it is administered, and at

the same time oxygenate the blood and Ppro-
duce anasthesia for short or long dental and
surgiecal operations, without the dangerous and
unp]easant effects of ether and chloroform and
at the same time have the air of the Chamber
free from impurities and germs of bacteria that

might inoculate the patient during operations
fron1 infected air in contaet with open wounds.
In the administration of nitrous oxide for den-

tal and surgical operations as ordinarily ad-
ministered, the oas has to be almost absolutely
free from alr or oxygen and does not arterial-

1ze the blood, and, 1f 801113111116(1 without breath-

ing air or oxvgen will produce asphyxia,
thereby requiring gre%t skill and experience

in administering it for prolonged operations,

and therefore the oas has not come into gen-
eral practice for these operations.

in a given time is necessary to produce anees-

,the.sm and it can be diluted with any innocu-

ous gas and still produce andesthesia, provided
thls amount is inhaled in the given . time.
Under pressure in a chamber- more gas is

18 condensed the same as the air in the cham-

ber, and under a pressure of two atmOSp]leI'eS

- sufficientto arterialize the blood.

- bag

A eertfuu.
amount of nitrous oxide taken into the lungs-

oxide could be diluted with equal measuresof
atmosphericairand still the quantity of nitrous

oxide inhaled would be the same as it breathed

ordinarily, and the quantity of air breathed

ture of nitrous oxide and oxygen 1s breathed

in a condensed-alr chamber, a less degree of

compression of -air in the chamber will pro-

than when the mixture, 18 m’m_ ous oxide and
air.

YWhenamix-.

r densed into one volume, 0 that the nitrous
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60
duce angesthesia and oxygenation of the blood.

- My invention to obtain the results stated -

consists, prineipally, of anair-chamber, cham-
ber-recess, filtering - chamber,

(:011(1@1159(1 air
reservoir, pump, pipes, cocks, valves, doors,
sliding mds, a eondensed mt] OIS oude and
alir or Titrous oxide and OXygen reservoir, gas-
, and breathing apparatus.

T wﬂl 1OW P oceed £0 more pai 11(*11]*111\? de-
scribe the construction and operation of my

“invention, referring in so doing to the draw-

ings *11]1143\9(1 by ]etters of mferenee mal Led
1hereon

A 18 a strongly- construected air- (*]1*"11111)61 for

withstanding - pressure, in -which dental and
surgical: oper‘nrlons are performed.

B is a chamber- -recess, with an outer door,
G”, and an inner door, K, so arranged that
persons can pass into and ot of the air-cham-

ber A without interrupting operations or dis-

charging air from air-chamber A; H, cock 130
chambel -recess B, connected by 1)11}95 C" and
D with filteri 1ng- chmnber I and condensed-air

‘reservolr R, SO ilnt condensed air can be ad-

mitted to (*hfhmbel B and dischar oed from cock
H’ without affecting or changing “the pressure

‘of the air in the air- ~chamber A consequently

not altering the proportions ot_ gas being
breathed bY the patient.

Lis a sliding rod connected with cock H,
and passing throuﬂh a stuffing-box Into air-
chamber A, and used 101‘ opening and shut-
ting cock 1.

17 is a sliding rod connected with cock H’,

and passing throuﬂh a stuffing-box to 011’[51(1@

of chamber-recess B, and 11%(1 for openmg and
shutting cock H'.
I!is a ﬁ]temnﬂ ehambel filled with nmtel 1al,

through which the air in passing is freed fmm,_

two VOIU_]]IBE; of 111t1*0u% oude would be con- | 11111)1111‘(195 and mfecmous oerms.
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R is a large condensed-air reservoir, filled
by pump P through pipe D'.

G is a cock in air-chamber A, and connected
by pipes Cand D with filtering-chamber Fand
alr-reservoir R, so that condensed air can be
admitted to air-chamber A. G’ is a cock for
discharging air from air-chamber A.

M is an automatic valve to open and shut
cock G at required pressure in air-chamber A,
5o that in filling chamber - recess B with con-
densed air from reservoir R no condensed air
cann be drawn from air-chamber A through

pipe C and equal pressure keptin air-cham-

ber A at all times. |

ki 1s an automatic valve for regulating the
pressure of alr in air-chamber A and for ven-
tilation of chamber. -

E' is an automatic valve for regulating the
pressure of air in the chamber-recess B.

R"is a condensed-gas reservoir for nitrous
oxide and alr or nitrous oxide and oxygen.

S 18 a gas-bag in connection with gas-reser-
voir R and mouth-piece T, through which the
patient inhales. | |

U and U’ are incandescent electric lamps
for illuminating the air-chamber A.

V are wires in connection with eleetric sup-
ply for cauterization and surgery.

N and N’ are gages for registering pressure
of air in air-chamber A and chamber-recess B.

‘I'he chambers are operated as follows: The
alr-chamber A, having been previously filled
with condensed air to the required pressure,
the patient and attendants enter the chamber-
recess B through the door G”. The cock H is
then opened till the pressure in the cham-
ber-recess B is the same as in air-chamber
A, when the door K is opened and the pa-
tients and attendants enter the air-chamber
A. The condensed nitrous oxide and air or
nitrous oxide and oxygen is then adminis-
tered to the patient for any length of time
that it is necessary to perform the dental or
surgical operation. In passing out of air-

chamber A when operations are being per-
formed the chamber-recess Bisentered throu oh
the door I, the cock H’is opened, and the
condensed air is discharged from chamber-re-
cess, when egress can be had through door G”
50 without affecting pressure in air-chamber.
In passing out of air-chamber A, if the con-

densed air in chamber-recess B has been dis-
charged, the cock H is opened by the sliding
rod L till the condensed air in chamber-recess

B has the -same pressure as air-chamber A.

When the chamber-recess is entered by door

S5

K, the condensed air is then discharged from

| chamber-recess by cock H’, when egress can

be had through door G”. In entering air-
chamber A when chamber-recess B is filled
with condensed air, the condensed air in cham-
ber-recess B is first discharged by openin o the
cock H' by means of the sliding rod I/,when

the chamber-recess is entered by door G, and

then filled with condensed air by opening
cock H till the pressure is same as air-cham-
ber, when the air-chamber can be entered by
door K. | |

Having thus fully set forth the nature and
merits of my invention, what I desire to claim
and secure by Letters Patent is—

1. The combination of the air-chamber A

with chamber-recess B, filled with condensed

alr Independently from air-chamber A, as and
for the purposes shown and described.

2. The combination of the air-chamber A
and chamber-recess B with the air-filtering
chamber I, to free the air from impurities and
Infectious germs before entering air-chamber
A and chamber-recess B, substantially as and
for the purpose set forth.

3. The combination of the air-chamber A
and chamber-recess B with the sliding rods T
and 1/, for opening and shutting cocks H and
H’, for the purpose of letting condensed air
Into and out of chamber-recess B, substantially
as set forth and described.

4. The combination of the air-chainber A,
chamber-recess B, and other devices, as de-
seribed, with the automatic valve M, for open-
ing and shutting cock G at required pressure
1 air-chamber A, so that in filling chamber-
recess B with condensed air from reservoir I
no condensed air can be drawn from air-cham-
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ber A through pipe C, and equal pressure kept g5

in air-chamber A at all times, substantially for
the purpose shown. |

EDWIN P. HOWLAND.

Witnesses:
CLARENCE H. HOWLAND,
J. SHILLINGTON.
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