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To all whom. it may concern: )
Be it known-that. I, WILLIAM ADAIR;: of
Liverpool, England, have inventéd: : certain

new and usctul lmpm\ementb in Pumps and

I do-hereby declare that the following is a fyll,
clear, and exact: description- thereof, reterence
being had to the accompanying drawmg form-
ing.a part of this speclheatlon

My invention consists in ‘improvements in
> double-acting pumps : ‘First,in combining:the
piston- cylmder and the chamber that contains
the valves by which the water is. supplied -to
and discharged from.the lower side of the pis-
ton with an open water-head, so.that the said
valves and the piston, or elther of them, may
be readily withdrawn from the pump thlomrh
. 8aid water-lead; second, in combining the
piston-cylinder, the said valve-chamber and
its valves, and the said water-head, with a
-eylinder - cover, such eylinder-cover being re-
movable from the cylinder through the open
water-head; third,in combining with the valve-
chamber containing valves by which the water
is supplied to and discharged from the lower
side of the piston-cylinder, and an open water-

head, a piston-cylinder provided with a cylin-

- der-cover acting as a discharge-valve into such
open water-head from the upper side .of the

piston-cylinder on the upper stroke of the pis-

ton ; fourth, in an improved combination and
arrangemeut of the said valve-chamber, the
piston-cylinder, and water-head, by reason of
which the pump may be conveuiently cast in
one piece ; fifth, in so combining and arrang-
ing the pdrts that both sets of valves in the
pump can be reached with facility in order to
be cleaned or freed from obstructions—that
is, the valves by which the water is supplied
to and discharged from the piston-cylinder.on
the up and down strokes of the piston.

In the drawing which serves to illustrate:

my improvements, Figure 1 is a perspective
view of the pump containing them.
a vertical central section ot said pump; and
Fig. 3 is a horizontal section of the same
taken through the line y y of TMig. 2.

In such pump, A is the pmton -¢cylinder con-
taining the piston and piston-rod. This c¢ylin-
der aho aBts as one of the discharging-cham-
bers of the pump on the upstroke of thepiston.

- Fig. 2.is,

B is the other discharging-chamber.’ C is the
feed or suction pipe.” D'is the branch'-of the
feed-pipe at thé bottom of the chamberB. E
is the braneh from tlhie same to the:top:of-'the
cylinder A, and Fiis the-port or communica-

‘tion: l)etween the cylinder ‘A ‘and cliamber B

__In'this pumpthere are three oulmaryvalves,
No. 1 epening from the feed-pipe up and into -
thie bottom of the chambér B: No. 2is placed
in‘and across thie chamber B, a short distance
above No.1. This valve: chambex_ made suffi:
ciently :large to admit of the withdrawal
through it of the valves Nos. 1 and 2, opens up-
ward; &llowmg the:water to pass’ off’ through

A \thcr head or chaniber;” G This “water:

head is open all across its top, and is also made
sufficiently large to admit of the withdrawal
through it of the valves Nos. 1 and 2, the pis-
ton-rod, and the cylinder-cover. By reason of -
such arrangement of the said' valve-chamber,
piston-cylinder, and open water-head, passage
is left to the valves Nos. 1 and 2, and to the
piston, to readily withdraw them or the cylin-

‘der-cover, or either of them, from the pump-

casing, if it is necessary to do so for_the re-
moval of obstructions, or for the purpose of
repairs, &c. The third valve is situated in
and across the upper branch of ‘the feed- pipe,
and just before its entry into the cylinder A.

The box of this valve is marked No. 3. All

of these valves are reached with facility and
cuse in case it is necessary to remove obstrue-
tions therefrom or to clean them,

In addition to these valves there is the port
It at the lower portions of and counecting the
cylinder A and chamber B, but closed to the
feed-pipe, and situated between valves Nos. 1
and 2. During the upper stroke the piston
raises the water which is above it in the eylin-
der A, and previously admitted through the
valve No. 3, but now closed, slightly elevating

-the cover H whicl, on the upw(ud stroke of

the piston, (,on\tltutes a fourth valve, dis-
charges such water into the water-head or
chdmbex G ; from thence the water passes out
through thenozzle I At the same time the
waterin the feed-pipe Copens valveNo.1, valve

No. 2 remaining closed, and pours tbrough the

port or passage I mto the cylinder A under
the piston, to be ready for the downward
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stroke. During the downward stroke the pis-
ton_forces the water now collected below it
p_tbmuoh the passage I, closing valve No.land
opening valve No. 2, up through the eylinder
B, and discharging it (Lrectly into the open
\"Lter head or clnmbel G, and from thence it
passes out through the nozzle 1. During. the
downward passage of .the piston the water in
_ the feed-pipe C, valve No. 1 being closed, is

drawn up through the branches D and E, rais:

ing valve No. 3, and filling the space above

the piston, and betwe(,n it and the cylinder-
cover H, to be ready to be discharged into the
water- head or chamber G, and thence out
throngh the nozzle I, in manner as before
stated, on thie ups.txoke of the piston.
The arrangement of the chamber containing
the valves Nos 1 and 2 of the pump, the pis-
_ton-eylinder, and the open water-head in this
pump enables such parts to be conveniently
cast,in one piece.  Another advantage of my
said arran crement is that there will always be
a packing of water on the upper side of the
piston-cylinder to protect: the vacuum formed
in such cylinder on the upper side of the pis-
ton on the downward stroke of the piston, and
hence avoid the necessity of ) stuffing- box to
the piston-rod. .
I claim—
‘1. The combination of the piston-cylinder

and the . valve-chamber that contains the

valves by which the water is supplied to and
discharged from the lower side of the piston
with an open water-head, so that said valves
and the piston, or either of them, may be read-
ily \Vltlldmwn, substantially as “deseribed.

2. The combination of the piston-cylinder,
the valve-chamber and its valves, by which
the wateris supplied to and discharged from
the lower side of the piston, the water-head
and a cylinder-cover, which isremovable from
the pump through the open water- head sub-
stantially as described. ™

3. The combination of the valve-chamber
and its valves, by which the wateris supplied
to and discharged from the lower side .of the
piston, with the open water-head, and & pis-
ton-cylinder, provided with a cover,acting as-
a discharge-valve, substantially as described

4. The combination of the valve-chamber.
pistou-cylinder, and open water-liead, sub,
stantially as described. .

5. The combination of an open water-head

‘and piston-cylinder with the valves, by which

the ‘water is supplied to and discharged from
the piston-cylinder on both the up and down
strokes - of the piston, substantlally as de-

scribed.
WM. ADAIR.
~ Witnesses: _
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