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IMPROVEMENT IN PUMPS.

Specification forming part of Letters Palent No. 164.63 1, dated June 92, 1875; application iled
3 May 20, 1873.

To all whom 1t may concern : |

Be it known that we, SAMUEL ARNDT and
WALLACE S. AYRES, both of Iaston, in the
county of Northampton and State of Pennsyl-

-ania, have invented certain Improvements
in Pumps, of which the following is a specili-
cation:

Our invention relates to that class of pumps
nsed in giving motion to fluids whose valves
are closed by the return action of the fluid
drawn or forced throngh them.

The object of our invention is to prevent the
destructive effects of non-elastic fluids to the
pump by the introduction of air into the fluid
in the most simple, effective, and practicable
manner. S

To give a more clear and definite idea of
our invention, its action, and application than
could be given in a general way, we will con-
fine the description to the feed-water pumps
of locomotives.
~ In the drawing, Figure 1 represents a sec-
tional view of a feed-water pump. A is the
plunger and pump-barrel ; B, the supply-pipe

Jeading from the water-tank; C and D, the

induction and ejection valves; T, the gjection-
pipe leading to the boiler; G, the supply-
chamber. Fig. 2 represents a vertical section
of the check-valve, together with a horizontal
section of the same through a @, looking up-
ward. This valve is connected with the ejec-
tion-pipe of the pump by the neck T,1s fast-
ened to the boiler by the flange f f, and pre-
vents the water forced into the boiler from
returning. E isthe valve proper, resting upon
its seat r . ¢ ¢ is the valve-cage, which gov-
erns the lift of the valve, and guides it in its
motion. These valves C, D, and 1 have been
a source of annoyance both to engineer and
machinist, on account of the noise in closing
and their constant wear. This annoyance, to-
gether with the leaking of joints from exces-
sive strains, has, to a certainextent, been pre-
vented by the introduction of air into the
valve-box of the pump. We propose to in-
troduce the air, not into the valve-box, but
into the supply-pipe or chamber through
the air-valve N, which

« The Pneumatic,” and which we claim is of
our own invention. Fig.3 represents & sec-
tion and plan of ¢The Pneumatic” 1t con- |

we have termed |

| sists of any ordinary tap-plug, as H, dfilled

throngh the center, with the inner end reathed
out, forming the valve-seat n #. The valve
K is ground to its seat, and has a stem fitting
loosely in the plug and long enough to pass
through it, with a slot, 8, cut In the stem,
longer than the necessary lift of the valve, to
allow for the thickness of the pin P. Through
this slot 8, and through the plug, 1s passed
the pin P.  This pin prevents the valve being
drawn from its place, and adjusts the lift.
This air-valve N, Fig.1, must always be placed
in a vertical position, opening inward and up-
ward, and always on the receiving side of the
induction-valve, substantially as shownin the
drawing. Now, when the plunger A draws
the water into the pump-barrel, it also draws
in & small quantity of air through the air-

valve N. This air, in passing into the supply-

at this point, meets the stream of water where
it is in the greatest state of agitation, owing
to the sudden change of direction which it
here makes, and is atonce divided 1nto smaller
bubbles. On passing the induction-valve of
the pump, the bubbles are subdivided 1nfto
very minute ones, and are thoroughly mixed

with the water, making it quite elastic. An

air-chamber has been found to be of service in
relieving the shocks and strains 1n the ma-
chinery of the pump, incident to the non-elas-
ticity of the water, and air introduced 1nto
the water at the valve-box proves to bea bet-
ter remedy; but, to introduce the air at the
point which we have designated, we are as-
sured accomplishes the desired end in every
way, with these virtues, which we claim, viz :

The mechanism used to introduce the air 1s
very simple, and hence not liable to disorder.
The amount of air introduced, being divided
into very minute bubbles, and thoroughly
mixed with the water, is a minimum In quaus-
tity—hence atthe least sacrifice of the working
capacity of the pump. |

‘Byintroducing theair into the supply onthe
receiving side of the induction-valve, the sup-
ply-pipe or chamber, together with the induc-
tion-valve, is relieved from all destructive
shocks and strains.

By combining the air-valve with a tap-plag,
it can be removed for repairs at any time, and
o similar or solid plug screwed into its place
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- until repairs are completed, thus allowing the
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pump to continue working. Also, by combin-
ing the air-valve with a tap-plug, and adjust- |
ing the lift by means of the slot S and pin P,
or 1ts equivalent, the valve is shielded from
any alteration by external agencies. -
The invention above described can be ap-
plied to the feed-water pumps of stationary
and marineengines; also to any en gine, pump, |
or machine laboring under difficulties like
those above mentioned. R
Having described our invention, its action,
and application, what we claim therein as new |
and of our own invention, and desire to secure
by Letters Patent, is— | o
1. The combination, with the supply-pipe

or chamber of feed-water and force-pumps, of
an air-passage or an air-valve on the receiv-
ing side of the induction-valve, substantially
as and for the purposes set forth.

2. The combination, with a tap-plug, of an

| air-passage or an air-valve; as K, Fig. 3, Sub-

stantially as and for the purposes set forth.
5. The combination, with a tap-plag and the

air-valve K, of the slot S and pin P, substan-

tially as and for the purposes set forth.

"SAMUEL ARNDT.
WALLACE S. AYRES.

Witnesses:
W. H. HILDEBRAND,
WM. ABLE.
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