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- ing it as it passes t-hmu'gh the machine, so
that it may be withdrawn therefrom in the
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UNITED STATES PATENT OFFICE.

JOIIN SEYMOUR, OF TORONTO, CANADA.

. - *-G'As AND AIR MIXER.

- S~ w—

SPEGIFIGATION iﬂrmmg part of Letters Patent No. 704,762, dated J uly 15, 1902,
.ﬁpplmaﬁmn filed Decamber 4, 1801, - Serial No. 84,761, (No modal.)

o all whom it may concerrn:
Be it known that I, JOHN SEYMOUR, 4 sub-

ject of the King of Gre&t Britain, residing at

Tcronto, in the Province of Ontauo and De-
minion of Canada, have invented certain new

s

and useful Improvements in Machines for |

Mixing Gases and Air, of whlch the following
is a spemﬁcatmn

This invention relates particnlarly to ma-
chines or apparatus adapted to mix gas and
alr in any desired proportions and at “the de- 1
sired rate and amounts, and especially to the |

arrangement and construction of the devices,
as will more fully hereinafter appear.
T'he principal object of the invention is to

provide a simple, economical, and efficient ap-.

paratus for mixing gas and air.

- A further object of the invention is to pro-
vide a machine of the desired size with a pla-
rality of devices acting in sequence for meas-
uring the air, feeding the gasthereto,and mix-

desired proportions and quantities.

Furfher objects of the invention mll ap-

pear from an examination of thedrawingsand
the following description and claims.

The mventmn consists prmclpally in the
combination of an outer casing, an inner mov-

able part provided with a mixing-chamber,

and means for feeding a gas to the mixing-
chamber to thorauﬂhly mix the gas with air

during the operation of the movable part.

The invention consists, further, in the com-
bination of an exterior casing pmwdmg an
alr and liguid-sealing chamber a rotatable
part movably mounted in such seallnﬂ-eham-
ber and provided with a mixing chamber or
chambers, each of whieh is provided with a

gas-inlet, and means for feeding gas to the

machine, so that it may be mixed with the
alr during the rotation of the movable part.

The invention consists, further, in the com-
bination of an exterior casing pmw{imQ: an air
and water-sealing chamber an interior rota-

table part prowdmﬂ' a gas- supply and liquid-

sealing chamber on its interior and a plurai-
ity of mixing-chambersonits exterior, means
by which such movable part may be rotated

and means for feeding the gas to the mixing-

chambers as the part rctates

o —

i‘

The invention consist,_, further, in the com-

| bination of an exterior casing provldm gan air

and water-sealing chamber, an interior eylin- -

dricalrotatable recepm@le providing an axial
2as- Qnupplj, and water chamber and a plural-
1ty of mixing-chambers each connected with
the interior gas and water chamber and open
at each end thereof, means by which such in-

‘terior part may be wta.bed an axial gas-sup-
ply pipe, and anaxial exhau%-plpe connected

with the interior of the rotatable pari.

.~ Theinvention consists, further, in the com-
| bination of an exterior reﬂepmcle providing

anairand-liquid-sealing echamber, an interior
cylindrical receptacle pmvldmmm axial gas-
supply and water  chamber at one end, an
axial mixture-exhaust and water cha;mbez at

the other end, and a plurality of peripheral

helical mixing- ‘eham bers comimnunicating with
the g&s-supply chamber and open at one end
to the air-chamber and at the other end to
the mixture-exhaust chamber, a gas-supply

pipe connected with the ﬂ'as-supply and water

chamber, a mixture-exhaust pipe connected
with the mixture-exhaust chamber,and means
by which the rotatable receptacle may be op-
erated to mix the air and gas.

- The inventicn consists, furthﬁr and ﬁﬂd}ﬂ}"
in the features, eombma,tmns and details
of construction heremafter d@bcmbed and
claimed.

In the art to which this invention relate%-'

it is well known that in cases where it is de-
sired to use gas for heating, cooking, or lab-

$5
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oratory purposes or for use in connection with
artificial burners of the well-known Wels-

bach type it is desirable to provide a mixing
apparatus whereby the required uantities of
air may be measured and mixed with the gas
in the desired proportionsin a slow, gradual,
and sattsfactory manner in order to obtain
the highest efficiency and best results. To

thisend my invention particularly relates,and
it is designed to remove objections in present

processes and methods and to provide a sat-
isfactory and economical apparatus for carry-
1 ing out the same, all of which will be appre-

ciated by those skilled in the art.
In the accompanying drawings, Figure 1 is

GO
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an end elevation of the cemplete ma,chme con-

| structed in aecordance Wlth these lmprove- )
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" ments; Fig. 2, an enlarged side elevation of

" tion showing theleft-hand end of Iig. 2; &
4,an enlarged longitudinal sectional elevation

10

a portion of the same; Fig. J, an end el%\fa—
'ig.

taken through the apparatus on line 4 of Fig.
1: Fig. 5, asectional detail taken through the
line 5 of Fix. 1; Fig. 6, a similar view to that

-shown in Fig. 4, but only partly in section;

Fig. 7, an- interior sectional detail looking
from the line 7 of Fig. 6 in the direction of
the arrow, and Fig. 8 a developed plan view

~ of the peripheral surface of the interior rota-

15

20

table part shown in Figs. 4 and 6.

In constructing a machine in accordance
with these improvements I make an exterior
casing a, which is practically cylindrical in
contour, as shown in Figs. 1 and 3, and which
is provided with a base portion, as shown in
such figures. This receptacle provides what
I prefer to term, as shown in Figs. 4 and 0,
an *“interior” chamber b, forming an air-sup-
ply chamber at the upper portion, and the

~inlet of which 1s arranged at the top at c.

The lower part of this chamber is filled with
water up to a line d, asshown in such figures,
and acts as a liquid seal. . | |

To measure out the quantity of air desired

- for mixing purposes, I provide an interior ro-
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“tially heliecal blades n. These helical air-
measuring chambers o, as shown particularly
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the exhaust-chamber.

tatable cylindrical receptacle ¢, having an
axial supporting-shaft f, upon which it is
mounted and which in turn is journaled at g
and 7 in the fixed inlet and exhaust pipes,
hereinafter referred to. This interior rota-
table receptacle ¢ is provided with an axial
gas-supply chamber ¢ at one end and what 1
prefer to term an ‘“‘axial exhaust-chamber”

7 at the other end, which also contains water

for sealing such chamber, separated from
each other by means of a partition .. This
rotatable part has two annular eylindrical
walls 7 and m, between which is arranged a
series of peripheral helical air-measuring
chamberso, formed by a plurality of substan-

in the developed surface plane of Fig. 8, are
open at one end, p, to the air-chamber and
at the other end are closed from all commu-
nieation with the air-supply and liquid-seal-
ing chamber by means of the end wall g, but
have communication with the exhaust-cham-
ber by means of the openings . From this

description of construction it will be seen

that as the eylinder eis rotated in a direction
coincident with the arrows shown in Fig. 6
the liquid practically forms a seal in each
and all of these helical annular chambers
and drives the air along untilitis forced into
) It is highly desirable
that some means be provided by which gas

may be fed to these helical annular mixing-

chambers in desired quantities and at the de-
sired time or times. In order to accomplish

* this result, a gas-supply pipe s is provided,

[

connected at one end with asunitable source of
gas-supply and opening into the gas-supply

704,762

chamber 7, as shown iu Fig. 4, and above the
liquid seal. The interior annular wall m is
provided with a plurality of perforations f,
communicating with and opening from the
interior gas-supply chamber into each and all
of the helical air-measuring chambers; so

that as the part rotates and the proper open-:

ing comes up above the level of the liguid
seal the gas willimmediately enter such cham-
ber through such opening to mix with the
measured air while the part rotates and as
long as such perforation remains above the
level of the water seal. As soon as the per-
foration passes below the level of the water
seal the gas is cut off thereby, and the liguid

70
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during the rotation of the part drives the

mixture of air and gas through the “helical
chamber until it is forced into the exhaust-
chamber. The mixture beingforcedinto the
exhaust-chamber j is withdrawn therefrom
and through the bent exhaust-pipe, which

has its opening arranged in such exhaust-

chamber and above the level of the waterseal.
There being a plurality of theséhelical annu-
lar mixing-chambers arranged in series rela-
tion, each opening into the air-chamber atb
different points on the cylinder, they prac-

go

tically form a means for furnishing a continu- -

ous supply of air and gas mixture to the ex-

haust-chamber, so that it may be withdrawn

therefrom in a continuous manner.

To supply water to theliqnid-sealing cham-
ber, one end of the structurd is provided with
a box v, having a water-supply pipe » and

‘an overflow-pipe # and communicating with

the liquid portion of the sealing-chamber by
means of the perforation v, all of which acts
to regulate the supply of water and keep it
at the desiredlevel. Any desired means may
be used for rotating the movably cylindrical
part. I prefer, however, to use the mechan-
ism shown in the drawings, which consists of
a driving-gear 10, which is loosely mounted

upon the drum-shaft z, a drum 11, secured:

to such shaft.and provided with a ratchet 12,

which, by means of -a spring-pressed pawl 13,
serves to communicate power and motion to

operate the driving-gear by means of a weight
14 and ecable - cord or similar element 1lo.
When such drum is rotated in one direction,
it moves the driving-gear therewith, but per-
mits the drum to be wound in the other direc-
tion by means of the crank-handle 16 with-
out operating such gears. This driving-gear
is connected with a spur-gear 17, secured o
the shaft £, upon which the rotatable cylin-
drieal part is mounted and by which it i8 ro-
tated. It will be seen, therefore, that when
the weight is free to move the parts are oper-
ated in the manner and for the purposes above
described. | - | |
From the foregoing it will be seen that the
weight 14 serves to regulate the speed of ro-
tation of the parts and the pressure at which
the mixture may be supplied, all of which will
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be understood and appreciated by those -
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skilled in the art. Each of these machines

- may be provided with & usual registering de-

10
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described.

vice 20, arranged to be operated by the ro-

tatable eylinder, (see Figs. 2 and (,) which

will keep a record of the amount of gas and

air mixed. . - '
I claim— '

- 1. In a machine of the class described, the
combination of an outer casing providing a

liquid - sealing chamber, a part rotatably
mounted therein provided with a gas-supply

chamber and having one or more air-measar-

ing chambers arranged aronnd the periphery
of such chamber and through which air is fed
for mixing with gas, and means for feeding
gas to the machine to mix with the air during
the operations of the same, substantially as

2. In a machine of the class described, the
combination of a receptacle providing a liq-

uid-sealing chamber, 2 movable part rotata- |
bly mounted in such chamber and provided

with a gas-supply chamber and with a series
of helicalalr-measuring chambers, and means
for feeding gas into such air-measuring cham-

bers to the air as it is measured by such.

chambers and daring the rotation of the mov
able part, substantially as desecribed. '.

3. In a machine of the class described, the
combination of an outer casing, an inner
movable part provided with a mixing-cham-
ber therein an air-measuring chamber in such

movable part communicating with stich mix-

ing-chamber, and means for feeding gas to
the mixing-chamber during the operation of
the movable part to thoroughly mix the gas

and air, snbstantially as deseribed. N
4. In a machine of the class deseribed, the

- combination of an exterior casing providing

40
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an air-supply and liquid-sealing chamber, a
rotatable part movably mounted in such seal-
ing-chamber and provided with an air-meas-
uring chamber or chambers, each of which is
provided with a gas-inlef, and means for feed-
ing gas into such air-measuring chambers

during the rotation of the movable part, sub-
' - | combination of an exterior receptacle provid-

stantially as deseribed. S -

5. In a machine of the class described, the
combination of an exterior casing providing
an air-supply and liquid-sealing chamber, an
interior rotatable part providing a gas-sup-

" ply and liquid-sealing chamber on its interior

55

and a series.of air-measuring chambers each |

having an inlet-opening communicating with
such gas-supply chamber, means by which
such movable part may be rotated, and means

for sealing and opening the inlet-openings of

the air-measuring chambers as the parts ro-
tate, substantially as deseribed. -

6. In a machine of the class described, the
combination of an exterior casing providing
an air-supply and water-sealing chamber, an

- interior eylindrical rotatable receptacle pro-

viding an axial gas-supply and water cham-

ber and a series of. air-measuring chambers, -

each connected with the interior gas and wa-

ter chamber and open at one end thereof to
the air-supply, means by which such interior

part may be rotated, a gas-supply pipe anda -
70

mixture-exhaust pipe connected with the in-

-terior of the rotatable part, substaufially as

described. . |

8 .

7. In a machine of the class des'ctib&'@d, the .

combination of an exterior receptacle provid-

ing an air-supply, and liguid-sealing cham-
‘ber, an interior cylindrical receptacle provid-

1ng an axial gas-supply and water chamber at
one end and an axial mixture-exhaust cham-
ber at the other end and a plurality of periph-
eral helical air-measuring chambers commu-
nicating with the gas-supply chamber and
open at one end to the air-chamber and at the

other end to the mixture-exhaust chamber, a
1{ gas-supply pipe connected with the gas-sup-

ply and water chamber, a mixture-exhaust

75
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pipe connected with the exhaust. mixture-

chamber, and means by which the rotatable
receptacle may be operated to mix the airand
gas, substantially as deseribed. |

8. In a machine of the class deseribed, the’

combination of an exterior receptacle provid-
ing an air-supply and liquid-sealing chamber,
a rotatable cylinder located' therein having

an. inner eylindrical wall providing an axial

gas-supply chamber at one end and an axial

| exhaust-chamber at the other end, an outer

cylindrical wall secured to the inner wall, a

plurality of helical blades interposed between

both of such eylindrical walls and forming a
series of helical air-measuring chambers open-
ing at one end info the air-supply chamber

90

95
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and at the otherend intothe mixture-exhiaust - |

chamber, a series of perforations extending

through the inner cylindrical wall forming a

communication between each of the air-meas-
uring chambers and the gas-supply chamber,
a fixed gas-supply pipe entering the gas-sup-
ply chamber with its outlet above the liquid

| seal therein, and a fixed exhaust-pipe enter-
1ng the mixture-chamber above the liquid

seal, substantially as deseribed.
- 9. In a machine of the class described, the

ing an air-supply and lignid-sealing chamber,
a rotatable eylinder located therein having
an inner cylindrical wall providing an axial
gas-supply chamber at one end and an axial
exhaust-chamber at the other end, an outer
c¢ylindrical wall rigidly secured to the inner
wall, a plurality of helical blades interposed
between both of such cylindrical walls and

10§

110

115

120 -

forming ‘a series of helical air-measuring

chambers opening at'one end into the air-
supply chamber and at the other end into the
mixture-exhaust chamber, a series of perfora-

125

tions extending through the inner eylindrical

{ wall forming a communication between each

of the air-measuring chambers and the gas-
supply chamber, a fixed gas-supply pipe en-
tering the gas-supply chamber with its outlet

above the liquid seal therein, a fixed exhaust-

pipe entering the mixture-chamber above the

130
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liguid seal, |
the exterior casing communicating with the

liquid portion of the chamber and provided
with liquid supply and overflow pipes, sub-

‘stantially as described. -

10. In a machine of the class deseribed, the
combination of an exterior casing providing
an air-supply and liquid-sealing chamber, a

~ rotating eylinder mounted- therein and pro-

. IO

20 weight mechanism connecte

vided with axial gas-supply and mixture-
exhaust chambers and a series of helical pe-
ripheral air-measuring chambers, each com-
municating with the air-supply gas-supply
and mixture and exhaust chambers, a shaft
upon which such rotatable cylinderis monnt-
ed and by which it is moved extending out

‘through the exterior casing, & supply-pipe for

the gas-supply chamber, an exhaust-pipe for
the mixture-exhaust chamber, and gear and

d with the rotata- !

704,782

and a water-box on the walls of | ble supporting-shaft for the same, substan-

tially as deseribed. - |

11. In a machine of the class deseribed, the
combination of an outercasing provided with

an air-inlet opening, an inner rotatable part
provided with a mixing-chamber therein, ase-
ries of air-measuring chambersin such inner
rotatable part each having an inlet-opening
communicating with the air-inlet of the outer
casing and an outlet-opening comm unicating
with the mixing-chamber in such rotatable
part, means for sealing and opening the in-
let-openings of the air-measuring chambers,
and means for admitting gas to the mixing-

| chamber, substantially as deseribed.

, JOHN SEYMOUR.
“Witnesses: "
THOMAS FRANCIS SHERIDAN,

- ANNIE C. COURTENAY.
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