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To all whom it may concern:

Be it known that I, RoBErT RIcHARDSON, en—'
gineer, of 16 Jamieson street, Grovanhill, Glas—
oOW, Scotlanél have invented certain new and

useful Improvements in Air-Pumps for Steam-

Engines, (which have been patented in Great
Britain,No. 1,726,dated January 22,1902;) and

I do hereby declare that the followingisa fqll, -

clear, and exact description of the same.
‘This invention relates to air-pumps of the
vertical-cylinder type; and it has for its object

to provide a double-acting pump from which-
the air will be forced: throucrh the outlet-valve

orificesin advance of the water, SO that efficient
working 1s insured.

The mventlon is illustrated, by way of ex-

ample, in the accompanying drawmg, which -

shows a vertical section of the improved dou-
ble-acting air-pump.

As therein shown, the pump-casing A 1S
adapted to be attached to the side of the con-

~ denser of a steam-engine, from which water of
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- While the piston rises; water accumulating
and passing from the condenser passesthrough
the orifices ¢ to the lower end of the casing A,
and on the downstroke of the piston its plunger
end displaces the accumulated water, so that
1t rises over the level of the lower end of the
liner K and traps the air or vapor inan annular
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condensation flows into the casing A by an in-
let C to an annular passage D, from which 1t

passages through perforations ¢ in a liner E,

fitted in the casing. In the liner reciprocates
a combined piston and plunger F, attached to
a pilston-rod (3, passing up through a cover H
on the liner K, and a stuffing-box I in_the

coverd of thecasing A. Thelowerorplunger |
-~ end of the pistion is preferably of convex form,

as shown, and the lower end of the casing A is
‘of corresponding shape.

“When the piston
descends under the perforations ¢, the water
flows through them into the inside of theliner,
and on the ascent of the piston the water,with
any air or vapor which rises above 1t, 1s forced
up through valves K in the cover H into the
outer casing A, from which it passes by an
outlet L to the hot=well or other receptacle.

| pocket M, forming an extension of the casing.
The air is by the further descent of the plunger

driven in advance of the water through valve-
orifices N in a partition O into the discharge
end of the casing. The pocket M is formed

malnly at one side of the casing andisinclined

or tapered as shown, by the dotted line P, to-
ward the opposite side when the alr-pump 1s
intended for marine use, so as to insure that
notwithstanding any list of the ship the air
will be trapped and discharged 1n advance ot
the water. The -relative capacities of the
pocket M and the water-space from the bottom
of the casing A to the lower edgeof the liner
E should be such that the water-level will not
be raised to the edge of the liner before the

driven into the pocket.

By the arrangement described the piston or
plunger 1s in contact with and is sealed by
water in both the up and down strokes, and

‘the possibility of air passmﬂ' between a loosely— |

fitting piston and the casing or liner is obw—
ated, so that an efiicient double actlng air-
pump is produced.

Having now described my invention, what I
claim, and desire to secure by Letters Patent,
15— | | .

A double-acting vertical air-pump compris-
ing a combined piston and plunger ¥, acasing
A having an opening L, a cylindrical liner K
itted in said casing and having orifices ¢ con-
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descent of the plunger, thus trapping the air -
‘within the liner or before the air has been
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necting the inside of the liner with an annular.

passage D without the liner, a cover H on said

liner, valves K on said cover connecting the
interior of the liner with the casing A, a pocket
"M forming an extension of csald casing and

valves N connecting said pocket with the up-

per end of the casing substantla,lly as and for

the purpose set forth.

In witness whereof I have hereunto set my

' hand in presence of two witnesses.

ROBERT RICHARDSON.
Witnesses:
WALLACE CRANSTON FAIRWEATHER,
JNO. ARMSTRONG, Jr.
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