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CAsE F.

To all whom it may concern:
- Beit known that I, CHARLES H. HALL, of

New York city, in the State of New York, have
invented a certem Improvement in Steem
Pumping Apparatus,of which the followmﬂ‘ 18
a specification :

To distinguish this from other mventmns of
my owin which are somewhat analogous, I will
designate this particular invention by the let-
ter I, and 1 will also designate 1t by the bmef
title “Hollow Wedge.”

The apparatus belongs tothat class of steem
pumps in which the solid working parts are
small relatively to the capacity ot the appa-

ratus, and the steam is caused to a~t by direct
pressureuponthewater. Thereisamarked gain

by the reduction of rubbing surfaces and the

great efficacy and small costof the apparatus.

The following is a description of what I con-
sider the best means of carrying out theinven-
tion.
of this specification.

Figure 1 is a vertical seetwn end Figo. 2 i isa
? o

horlzontal section.

. Similarletters of reference mdmate like parts

| 111 all the figures.

= Al A?are Veseels of equal size formed of cast-

~ ironinone piece, and adapted to resist a strong

~ internal pressure, as also to resist the external
pressure of the atmosphere when a vacuum 1s

formed therein,

steam-pipe E is of small internal diameter, or
there must be at some point in the steam con-
nection a narrow passage through which the

steam cannot flow readily exceptin a very con-

tracted current. O is a pipe of suflicient size
communicating with the tank or well from

which the water is.to be taken, and P is a de-

livery-pipe adapted to convey away the water
under pressure and discharge it at a higher
point or wherever it is desired to force the
water. The chambers A! and A?are filled al-

ternately with steam and water.

is self-controlling. When the steam 18 ex-
cluded from a chamber the water is received
from the pipe O and fills it. Meantime the
opposite chamber is being emptied of 1ts water
- by the steam entering at i1ts top and pressing
downward on the surface with such force as to

The accompanying drewmﬂ' forms a part

K is a steam-pipe which com-
municates with a boiler, not represented. The

The action |

| discharge the water outwald throu oh the dis-
charge-pipe. When the wateris thus expelled
the reception of steam is cut oft and the cham-
ber is soon again filled with water. Whileone
chamber 1s bemw filled with water the other is
| expelling its Wetel The steam-valve e turns
upon an axis below. When itliesin the posi-
tion represented it bearsagainst the seat ¢* and
preventsthe flow of steam into the chamber A2,
in which meantime, a vacuum obtains end
causes it to fill with weter through provisions
which will be presently described. Underthese
conditions the steam flows freely into the oppo-
site chamber Al and drivesout the water which
has previously filled the latter. It drives it
outward past the valve-seat p’ into the deliv-
ery-passage I>. When the surface of the water
‘in the vessel A! has sunk sufficiently low 1t
passes below the upper edge of the discharge-
orifice O. At this juncture the steam itself
commences to be discharged into the discharg-
ing-orifice and induces e_violent agitation of
the water-surface. This induces a rapid in-
crease in the rate of condensation of the steam,
the condensation having been before almost
- Inappreciable.
mentary violent flow of steam through the
valve-seat ¢! at the top, but the current hasno |
sooner commenced than it is arrested again by
its having induced the valve ¢ to change 1ts po-
sition. It leavesthe seat ¢*, where it has been
previously resting, and tilts over and bears
againsttheseatel. Underthesenew conditions
the condensation of the steam in the chamber
Al rapidly continues, and the pressure 1s soon
below that of the external atmosphere. Mean-
while the steam is admitted freely from the.
pipe E into the chamber A2 and acts therein
to discharge therefrom until 'the water-surface
is so depressed as to induce in this chamber
the same change of conditions which has been
described for the other.
| The provisions forreceiving and discharging
waterare peculiar.. There is a hollow movable
piece, 0, hung and capable of oscillating freely
on trunnions which form in effect an axis. The
| exterior surface at each side is cylindrical and
fits tight and easy against the adjacent casing.
As th1s piece o rolls and oscillates under the
in ﬂuenee to which it 18 qub]eote(l it forms al-

There is, in consequence, amo-



2 | 131,529

ways a tight or nearly tight contact with the |

adjacent wallsof the passage. Theupperface
of the rolling piece o is also curved and adapted
to move tight and easy within a correspond-

ingly-concave portion of the casing above.
When the piece o stands in the position shown |
faced with soft metal, rubber, or any other

in Fig. 1 the water from the induction-pipe O,

entering freely at the lower end of this mov- |

able piece, issues at the upper end into the
chamber A2 This condition continues until
the chamber A?is filled with water. Mean-

- time the water has been forced out from the

chamber Al, and when the vacuum is formed
in the chamber A! and the steam-valve erocks

~.and prevents the further introduction of steam
into the chamber Al, the vacuum thereon en-

suing in the chamber A! by its suction on the
movable piece o induces it also to change its
position and move to the leit, so that the com-
munication between the suction-pipe O and
the chamber A% is, in this new condition of
attairs, tightly closed, and the waterisinducted
rapidly into the chamber A! 'The alternate
changes of condition in each chamber, forming
first plus pressure of steam and then a vac-
uum, Induces the movable piece o as well as

- the valves e and p, to rock on their respective

centers at nearly simultaneous periods and the
water 1s drawn upward from the pipe O and
discharged through the pipe P, so as to be
practically continuous.

- I have conceived this form of the valves
and of the adjacent parts as the result of la-
borious and expensive experiment. 1 haveen-
deavored to construct a form which will be

durable and reliably effective. The seats for
the valves ¢ and p may be plane, and may be

suitable material. The valves are cheaply
made and easily mounted and adjusted. The
bollow piece o and its adjacent surfaces are
easily finished. This construction of the ap-
paratus reduces the number of moving parts
to three. The valves ¢ and »p may serve suc-

-cessfully without any pin or axis at their lower

angles. They may be simply wedge-shaped.
pieces, rocking on their lower angles.

I claim as my invention—

1. The hollow rocking valve o, arranged and
operatingrelatively tothe water-induction pipe
O, and to the chambers A! A2 as specified.

2. The combination of the rocking valves e p
and hollow valve o, arranged- and operating
relatively to the chambers A' A%, and suitable
pipes or connections, as herein set forth.

In testimony whereof 1 have hereunto set
my hand this 18th day of May, 1872, in the
presence of two subscribing witnesses.

| | C. H. HALL.

Witnesses: -

ARNOLD HORMANN,
W. C. DEY. |
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