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To all whom it may concerwn: .

Be it known that I, CUTHBERT BURNETT, a
subject of the Queen of Great Britain, residing
at Hartlepool, in the county of Durham, Eng-
land, engineer, have invented certain new and
useful Improvements in Apparatus for Rais-
ing Water and other Liquids; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to the econstruction of

an improved apparatus or pump for raising |

water and other liquids, the object of the 1n-
vention being to provide an apparatus or
pump which shall combine simplicity and
economy of construction with etficiency and
simplicity of action.

In construeting a single-acting apparatus or
pump according to my invention I employ a
cylindrical or other suitably-shaped body pro-

vided with the usual suction and delivery |

valves, and at a convenient point above the
latter is placed an injection-pipe. The said
injection-pipe may be provided with a cock,
whereby only the necessary quantity of water
may be admitted.
piece, as above named, a portway could be
cast or drilled in the valve-box. On the top
of the apparatus is fixed an equilibrium-valve
for the admission of steam, and attached to
the said valve is a piston, the top of which 1s
open to the atmosphere. A spindle for pur-
pose of starting the valve is provided. In
some cases I may employ a spring or weight
to assist the valves in clogsing promptly, al-
though neither are necessary. In the piston
there is placed a ‘‘snifting’’ valve for the ad-
mission of a small quantity of air. On start-
ing the machine a portion of the rising main

and body of the machine 18, in most instances,

charged with water, and on the admission of
steam by the above-named spindle the water
will be expelled through the delivery-valve,
when a portion of the water will flow back
through the same and will establish avacuum,
whereupon the water required to be raised
will flow inthrough the suction-valve, and,
with the air admitted through sniiting-valve,
will- fill the machine and open the steam-
valve, when the said water and air will be

i

free admission of steam.

]

Instead of a pipe or cock- |

again éxpelled through the delivery-valve,
and so on, the apparatus being automatic in
its action. To effect the opening and closing

of the steam-valve, it will be evident that 55

| while the vacuum is being formed in the body

of the apparatus the atmosphere, acting on the
hereinbefore-described piston, will cause 1t to
descend, and thus force the valves to their
seats, and so shut off the steam, and on the &>
vessel filling with water and air the latter, on
reaching the under side of the piston, will
cause the same to rise and thus open the
valves, and steam being admitted to the under
side of the piston the said piston is forced
up, and the valves are fully opened for the
By duplicating the
parts the machine can be made double-acting.
It would, however, require only one steam-
valve, and I prefer to use a cylindrical piston-
valve with steam-cushion at either end, 8o
that when the vacuum is formed at one side
the valve will instantly pass over and admit
steam to the other side, and vice versa. The
apparatus may be fitted with aun air-vessel, 75
and the pump-valves may be arranged to suit
different circumstances. |
In order that my invention may be fully

understood, I will now proceed to describe
the same with reference to the aczompanying 8o
drawlings.

‘TFigure 1 is a longitudinal vertical section
of a single-acting apparatus or pump for rais-

70

ing water and other liquids, fitted with valve

arrangements whereby the air-snifting valve 83

| is operated and maintained by the piston of

the steam-admission valve, constructed accord-
ing to my invention. Iig. 2 is a sectional
elevation of a modified form of steam-admis-
sion and air-snifting valve, and Fig. 3 1s a go
sectional elevation of steam-admission and

air-snifting valve hereinafter referred to.

aisthebody. bisthesuctionvalveor valves,
and ¢ is the delivery valve or valves, of the
pump. d is the suction, and ¢ the delivery, 93
pipe. fisthe air-vessel. ¢ is the injection:
pipe. & is the steam-admission valves for
opening and closing the main steam-inlet (.

1/ is the piston with conical valve-like end 77,

which, on the piston 2’ and steam-valve s open- 100
ing and rising, rests on a suitably-formed seat-
ing, and thus, while acting as a stop for the



~ piston, prevents any leakage of the steam

S5

which might occur by the wear of the piston.
I’ 1s a small hole through the piston, drilled
diagonally, and by screwing the end of the
spindle o, which is for the purpose of starting
the valve, into the end of the cylinder or pis-

- ton &’ forms the air-snifting valve ¢, for con-
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“body of the pump «.

trolling the admission of air sufficient to pre-

vent the water fouling the valves, and when

adjusted to any required position can be se-
cured by a check-nut. It will be noticed that

the hole 2’ opens out immediately above the

valve A% and that on the rising of the piston
all communication with the atmosphere is cut
off. p is a weight acting on the spindle o, al-

though such weight is not absolutely neces-

sary. 1 sometimes employ a weight or its
equivalent to assist the prompt closing of the
valve h. The weight may consist of a plain
weight or hollow ball weighted to the desired
weight by introducing shot or other substance.

The action of the machine is as follows: The
body of the pump, a, and part of the rising

‘main being supposed to be filled with fluid,

the pump is started by simply turning on
stcam; or in some cases it may be necessary to
raise and lower the valves . by hand or other-
wise, after which it will continue working
automatically. The steam thus being admit-
ted through the steam-supply G, it acts on
the under side of valves & and piston %’ and
keeps the steam-supply passage open, and the
pressure of thesteam, acting at the same time
on the surface of the water, forces it through
the delivery-valve ¢ and rising main and de-
livery pipe e. The pressure of steam having
fallen to or below the pressure of water in the
rising main, a small quantity of water is re-
turned in the form of a jet through the injec-
tion-pipe ¢, and condenses the steam in the
The vacuum thus pro-

- duced causes the inflow through suction valve

15

50

or valves b, the simultaneous closing of the
steam-admission valves 4, and the indrawing
through the snifting-valve ¢ of a small quan-
tity of air, which, as the water reaches a de-
fined height, (regulated or decided by the

quantity of airadmitted by thesnifting-valve,)

becomes, compressed and acting on the piston
h"and admission valve or valves k, the opening
of which allows the steam again to act on the

- surface of the.water; the above-described

>

round of operations will continue automatic-

ally. |

In order that the steam may not be dis-
charged into the delivery-pipe ¢, I may regu-
late the opening or closing of the steam-ad-

- mission valve or valves £ so.that as the level

YO
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N

of the water is reduced the force of the steam
will be reduced to pressure of column.

desired point. The steam would thus work
expansively. - ,- |

1t 1s obvious that the injection-port would
be equally effective if placed at any higher

when, owing to the superior area of the

An-
other method is to weight the valve as pre-
viously described, so that it may close at any

326,267

not ﬂo_wm.into the steam or working chamber

unless the pressure of water be equal to or
greater than the pressure of steam; but from
the fact that the injection be effective at any

part of the stroke I prefer to have it in posi- .

tion as shown. I can work the pump at any
desired speed within its limits; and in the case
of a single-acting pump of four thousand gal-
lons per hour capacity at fifteen feet elevation
I can so regulate the admission of steam that

1t will perforin as few as five strokes per

minute and discharge as little as one pint per
stroke, although its capacity is nearly three
gallons. |
of the finest adjustment. In some cases it may
be. advisable to shut or close the injection-
port when the vacuum is established and dur-
ing the inflow of water. This may be done

automatically; but other expedients may of
for effecting the closure of

course -be adapted
the injection-pipe.

In the case of double-acting pumps con-
structed according to my invention the prin-

| ciple of the action is essentially the same as
- previously described, with reference to my

single-acting pump, the motion and position
of the steam-admission valve or valves being

‘effected either by the force of the inflowing
water on one side or by the vacuum forming

on the other, or by
taneously. = |

I in some cases propose to dispense with
air and use steam for the purpose of destroy-

ing the vacuum and opening the valves. For

both these causes simul-

this purpose a valve, as shown at Fig. 2, will

answer the purpose, which will admit a small
quantity of steam, destroying the vacuum,
pis-

It will thus be seen that it is capable
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ton, the said piston, and with it the main

steam-admission valve, is raised, and a fur-
ther supply of steam is admitted to eject the
water. . o

- In Fig 2 ¢ is the float; ¢, the loosely-fitting
spindle; ¢, the valve, but in this case open-
Ing into the steam-admission-passage instead
of to the atmosphere, as in Fig. 3. The spin-
dle of this description of snifting-valve may
be provided with a collar, ¢V, as shown, which,

110
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striking against the spindle of main steam-

valve, will assist in forcing it from its seat.

When air is used to prevent fouling the

valves by theinrush of water,I admit the least
possible quantity of air, so that it is sufficient
for its purpose; but in some cases I prefer
not to admit any air at all until the water
rising in the cylinder through the suction-
valve has reached an approved or desired
height, and then, when the height has been

reached, a small and sufficient quantity of air

is admitted by a float or other mechanicgdl
contrivance acting on a suitable valve. One
arrangement is shown at Fig. 3 of accomplish-
ing the above object. ¢is the ball or float

| attached to a rod, ¢, passing loosely through

the spindle of the steam-admission valve. In
Figs. 2 and 3 there is a stop, m, for the pis-

point of working-cylinder, as the water could ! ton 4’
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Pumps constructed according to my inven-
tion do not require to be immersed in water,as
isthe case with many pumps, but work atmos-
pheriecally, and when air isadmitted 1ts admis-
sion is eapable of regulation to a very great
nicety, allowing a sufficient vacuum {o be
formed in the cylinder; and when air 1S not
admitied steam takes its place, as before de-

- scribed.

10

I am aware that prior to the invention of

the steam-engine attempts had been made to |

force water by the direct pressure of steam

I3

20

thereon. I am also aware that equilibrium-
valves, as applied to steam-pumps, are not
new: neither is it new to admit air in large or
uncontrollable volumes, whereby steam 1s con-

densed, and thus wasted, and a vacuum 18 at |-

any rate with very great difficulty prevented
from being formed at all. |

| 1. In a pump, the combination, with the

vessels a and f, the inlet-pipe d, discharge-
pipe e, and valves b ¢, of the steam-inlet pipe

G and valves h, the piston 2’ and valve
spindle o, and air-inlet tube at e, substantially 25
as specified. - '

‘2. In a pump, the combination, with the
vessels ¢ and f, the inlet-pipe d, discharge-
pipe e, and valves b ¢, of the injection-pipe g,
for water to pass into the vessel ¢ and con- 30
dense the steam, the steam-inlet pipe G, and

valves & and A% and air-inlet tube at ¢, sub-

stantially as specified. -

CUTHBERT BURNETT.

Witnesses:
J. R. FRYER, |

Solicitor, West Hartlepool.
THOS., ALDERSON,

I claim as my invention— - | Clerk to J. R. Pryer, West Hartlepool.
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