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{Nomodel.)

70 all whom it may concern :

- Be it known that I, ROBERT HARDIE, of Ho-

- boken, in the couuty of Hudson and State of

New T ersey, have invented certain new and
s useful Improvements in Pamps, of which the

following is a specification.

My i1nvention i1s more especially -adapted

for pumps for ships and other vessels.
| The invention relates to pumps having but
10 two valves, and inwhichtheplunger or rodto
which the plston or bucket is attached is made
‘hollow, and provided with openings in its
lower end, so as to serve as an air-chamber,
whereby the pump is made to have a double

N 1 5 delivery—that is to say, to deliver waterdur-

1ng the stroke of the pump in both directions—
and the delivery is made as nearly as possible
continuous.
The invention consists. in novel details of
20 construction and combinations of parts here-
- 1nafter descrlbed smd pointed out in the
- ¢lain. |
~ The accompanying drawing 1eplesents 2!
- vertical section of an apparatus embodying
25 My improvement. |
A 18 the cylinder or barrel of the pump. 0
~ is the seat for the foot-valve, which extends
across the bottom of the cylinder or barrel,
and which may be formed of the same cast-
30 Ing as the cylinder-bottom of the casing A.
- This valve-seat 6 1s provided with a circular
series of holes or openings, ¢, to allow the
water to pass through.
d 18 the foot- VEﬂVG which is a disk of leath-
35 er or soit rubber; and e is a valve- guard
which passes throunh the valve d, and, screw-
ing into the valve seat b, serves to ]{eep the
Sald valve in place and 60 protect the same.
This guard is also fulmshed with water-open-
40 1ngs f.
¢ is the piston or bucket, which may be
packed in any suitable manner with any pack-
“ing material, as h. The piston or bucket g

- hasin it a circular series of holes or openings,

45 ¢, similar to those in the valve-seat 0, for the
1aesse@e of the water.

J 1s the delivery-valv e, of leather or soft
rubber, which is held in place on the piston
g and ever the openings ¢ by the lower end of
- 5o the plunger or piston rod K,which 1s secured |

and the end of the rod or plunger.

‘downward stroke of the piston the water is

to the piston in any appropriate manner—as,

for 1nstfmce 'by Selewmn into" the same. The

or hemlspheuca,l in shape, eo as to form a
ouard for the flexible delivery-valve j§. As 53
hele shown, the rod @r plunger I has abtits
lower end an integral stud or projection,which

118 serew-threaded, and on which the piston or

bucket ¢ is screwed, the delivery-valve j be-
ing clamped between said bucket or piston 60
This
plunger or piston rod is made in the form of
a hellow cylinder, closed at its top, and hav-
ing its bottom provided with openings for
the admission of air and water, thus forming
an alr-chamber. |

The ecasing or pump-cylinder A has an or-
dinary ﬂisch&rge-epout, n, closed at 1its top,
except where the hollow piston-rod K passes |
through it, and where it 1s fitted with a neck- 70
leather, m, or other packing. The area of
the transverse section of the plunger K should
be about one-half of the area of the trans-
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verse section of the pump-cylinder A,in order

that the pump may deliver equal quantities
of water during the up and down strokes. In
the upward stroke of the piston the water fills
the lower part of the cylinder below the pis-
ton or bucket above the foot-valve d. In the
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S0
foreced up through the bucket-valve or deliv-
ery-valve into the annular space between the

cylinder A and the hollow plunger KX; and as

the area of thetransverse section of the plung-
er is so proportioned that the plunger will
displace about half the contents of the cylin-
der, only half of the water in the eylinder is
e*.{pelled during the upwardstroke, the other
half being e:a.pelled during the downward
stroke. The pump thus, though taking in all go
the water 1n the upward SthLG? d]Sbh‘Llﬁ‘eS'
half of it during each stroke in either dllec- |
tion. |

The hollow plunger I< may be W(}}.L_Pd by
any suitable means.

I do not claim, broadly, a pump having a
hollow rod or plunﬂel to which the plston or
bucket is attached,and thh serves as an air-
chamber.

Having now described myinv entmn what 1 100
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- claim as new, &nd desue to secure by Leftels'

Patent, is—

.. The combumtmn mt] the, cyhmder A pm~f
i Vldeﬂ with .a foot- vmlve of the lmllowwdm‘"
.5 plunger having a 1‘*0111‘1'ded lower end formed
integral with it, and provided with openings |

1, S0 thth the rod or plunger may serve as. an.

- air-chamber, and also provided with an inte- |

oral screw thleaded stud or projection, the

S {e} pistfm or bucket ¢, serewed upon said Stuzd or.|

i

| Witnesses:

projection, and the flexible delivery-valve 4,

clamped between: the piston or bucket and
the integral end. of said rod or plunger the
~end of smd rod or plungerforming a guard for :
:smd (1@111?(,1"? V&h{} Subst&utnﬂy as descrlb@d

ROBT IIAPDID

S A KEANE,
- IPREDK. HAYNES. -
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