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To all whom it may concern:

Be it known that I, JOSEPH BANKS HIL-
LIARD, surgical-instrument maker, a subject
of the Queen of Great Britain, rGSidinﬂ‘ at 20
Renfield street, Glasgow, Scotland have in-
vented certain new and useful Improve ments

in Apparatus for Pumping Air or Gases, of

which the following is a specification.

This invention relates to apparatus for
pumping air or gases; and it has for its object
t0 so construct the apparatus that the gas or
air being pumped shall not at any time come
in contact with the pump-piston or cylinder.
The advantage of the arrangement is that the
pump-piston and cylinder are not subject to

chemical action due to the.air or gas being
pumped, while at the same time bhe air or gas |
is not contaminated by lubrlcants and such.
'like.

My invention may be a,pphed to various
uses, but by way of illustration or example 1
ha,ve shown on the drawings annexed a dia-
gram of the apparatus as constructed and
a,rmnﬂ'ed for treating alcoholic liquids with
oxygen gas.

o 1s an ordinary air-pump opera,ted from a
motor-shaft b by means of a erank and con-
necting-rod. From the eylinder of the pump

a pipe ¢ leads to a U-shaped reservoir d, and
this reservoiris connected with a second res-

ervoir e, also of U shape, by means of a pipe

- connectionf. From the top of the reservolr
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e a pipe g passes to a chamber i, from which a

pipe ¢ descends and dipsinto a chamber & and |
a pipe j descends butdoesnot dipintoa cham-

ber [. A pipe m passes from the top of the
chamber k to the one end of a large tubular
trough o, which has aninelined body and up-
wardly - projecting ends. Dipping into the
chamber / is a pipe n, which connects with a
pipe p, passing from the opposite end of the
trough o from that where the pipe m is con-
nected. This pipe p leads to a chamber q.
Dipping into this chamber is a pipe s, lead-
ing from a gasometer r

i t' 2 are automamcally-debmtr valves.

u represents filling.and drain plpes plo-—
vided with cocks.
2 is a cock on the pipe s.
w is a filling-pipe mth cock for the trough

—

-

0, while z is a dram-plpe with cock f01 the
same trough.

The dotted lines at fy represent the liquid

in the trough undergoing treatment, and, as
will be seen, the melmanon of the ‘moan‘h 1%
such that the liquid is sealed at the point y'.
2 represents water in the reser voir d, and
' aleohol in the reservoir e. The chambers
k, I, and g are partially
other lignid. Oxygen gas is 1n the gusometer
r and the same gas is in the pipes ¢, 2,7, 7, S,
and m and in the chambers h, k. L and q.
At the instroke of the plston of the pump
o the ecolumn of air in the pipe ¢ is caused to

move in the direction of the arrow and move

the water in the reservoir d. This movement

is transmitted by the column of a,n between

the two reservoirs to the alcohol 2’ in the res-

ervoir e.
the oxygen in the pipes g, 4, and j and cham-
ber i, with the result that the float-valve ¢ is

foreced open, while the valve ¢’ is closed. As

“a result oxygen gas bubbles through the lig-
uid in the ehambel i and passes by the pipe
m to the left-hand end of the trough o and

1lled with water or

The alcohol in its turn acts upon

e

60
65
70 |

75

slowly passes through the alcoholic llqmd Y, -

a certaln amount bemﬂ' absorbed during such
passage by the hqmd while the remamder
collects at the right-hand end ot the trough.

The arrows bhOWﬂ in full lines clearly indi-
cate the action, as afore described. At the
out or back stroke of the piston of the pump
a the columns of air, g
pipes ¢, f, g, %, and and in the reservoirs d
and e move in a reverse direction to that pre-

viously described, with the result that the

valve ¢ is closed by being sucked up against

its seat at the bottom of the pipe 1, Whlle the

valves ¢ and *are opened and oxygen sucked
into the chamber A from the gasometer r and
the right-hand end of the troucrh 0. At the
next mshwke of the piston of the pump ¢ the
oxygen gas thus collected in the chamber £

is torced through the aleoholie liquid %, as

before. This pumping of the oxygen through
the 11qu1d y is continued until the liguid has
been sufficiently treated, when it is drained

.

oas, and liquids in the
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off by the pipe xand a fresh supply of hqmd o

to be treated filled in by the pipe .
It will be seen that in no case does the 0Xy-
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agon with whieh the liquid is being treated

come 1n contact with the pump «.

Having now fully described my invention,
what I claim, and desire to secure by Letters

5 Patent; 18—
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1. In combination a pump, two liquid-res-
ervoirs of U shape partially filled with liguid,
pipe connections connecting the reservoirs
and the pump together, a chamber /2 connect-
ed with the reservoirs, admission and emis-
sion valves arranged to codperate with said
chamber, substantially as set forth. |

2. In combination a pump, two liguid-res-
ervoirs of U shape partially filled with liquid,
pipe connections connecting the reservoirs
and the pump together, a chamber /s connect-
ed with the reservoirs and pipes placing said

chamber /i in communication with two other

chambers provided with admission and emnis-
sion valves substantially as set forth.

3. in combination a pump, two liquid-res-
ervoirs of U shape partially filled with liquid,
pipe connections connecting the reservoirs
and the pump together, & chamber A2 connect-
ed with said reservoirs, a pipe leading from
said chamber /i and dipping into a second
chamber partially {illed with lignid, an auto-
matic valve at the bottom of this pipe, an out-
let-pipe leading from this second chamber, a
pipe connection leading from the first cham-
ber to a third chamber partially filled with
liquid, an air.or gas admission pipe leading

from a source of gas or air supply and dip-

670,399

ping into the third chamber, an automatic

valve at the bottom of this admission-pipe,
and means for supplying liquid to the reser-
voirs and the seecond and third chambers, sub-
stantially as set forth.

4. In combination a pump, areceptacle into.

which the air or gas has to be pumped, two
liquid-reservoirs of U shape partially filled
with liquid, pipe connections connecting the
reservolirs and the pump together, a chamber
h connected with said reservoirs, a pipe lead-
ing from the said chamber and dipping into
a second chamber partially filled with liguid,
an‘antomatie valve at the bottom of this pipe,
an outiet-pipe leading from the second cham-

ber to the said receptacle, a pipe connection

leading from the chamber /2 to a third cham-
ber partially filled with liquid, an air or gas
admission pipe leading from the source of gas
oralrsupply and dipping into the third cham-
ber, an automatic valve at the bottom of the
admission-pipe, means for regulating the ad-
mission of air or gas from the source of sup-
ply and means for supplying liguid to the res-
ervoirs and the second and third chambers,
substantially as set forth. |

signed at Glasgow, Scotland, this 12th day
of September, 1900.

YVitl_lesses .
WILLIAM GALL,
WILLIAM FLEMING.
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