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. | CASE Q

To all whom it may Y coOncern:

Be it known that I, CHARLES H. HALL of
New York city,in the State of New York, have
~invented a certain Improvement in Steam
Pumping Apparatus, of which the following
1s a specification: |

The invention relates to that class of pump-
ing apparatus in which the steam is admitted
into the same chamber or chambers with the
water, and presses upon the surface thereot.
The Werkmg parts are small relatively to the
capacity for pumping, and the apparatus con-

stitutes an efficient pumping means, operating

rapidly and reliably. I employ strong ¢ham-
bers prowded with valves for admitting water
and holding it against its return, and also with
valves for allowing it to be expelled through
another pipe to be conducted to an elevated

- reservoir, or to such other point as may be de-

sired ; and the operations of being filled with
water and being discharged succeed each other
by reason of a change of position of the steam
valve or valves, governing the admission of
steam from a boiler or steam-generator, which
may be situated at a distance. There are two

equal chambers in each set of the apparatus, |

| to the rod e, end the other arm of each con-

nected to a red h, which is attached to the
piston H, subjected to the pressure of a fluud
which is sensitive to changes of temperature.
I will describe this fluid as mercury, and de-
scribe it as inclosed within a cast-iron pipe;
but other fluids may be substituted for mer-
cury, and copper may, with advantage, be sub-
stituted for iron, particularly at the lower part,
on account of 1ts greater conductibility of heet
The fluid =, 1nclosed within the casing N, 1s
exposed within the chambers to the tempem— |
ture of the surrounding fluid—that 1is to say,
each chamber A! and A? has a pipe, N, led
through its walls, and adapted at 1ts outer
end to allow its contained fluid to act on the
piston H. Its inner end may be expanded in
any suitable manner to expose a large surface
to the influence of the temperature. There
may be a cylindrical pipe of iron, copper, or
other suitable metal, wound in a volute form,

or it may be ethelmse variously eonveluted_
to afford the steam at one period and the.cold

water at another an opportunity to rapidly at-

fect the temperature of the contained fluid.
Assuming the steam-valves e! ¢? to be in the

the twofillingand emptying alternately. The | position represented in Fig. 1, the steam enter-

chamber which is filling with water. should
complete its filling before its mate is emptied,

and the change of the steam-valves 1s efiected

automatically on the completion of the empty-
ing of the discharging-chamber.,

The following is a full and exact description
of what. I consider the best means of carrying
into effect one form of the invention. The ac-
companyingdrawing forms a p%rt of this spec-
ification.

This form is represented in IFigures 1 and 2,
where Fig. 1 is a side elevation partly in sec-
‘tion, and Fig. 2i8 a plan view. -

The steam-valves ¢ ¢ are, in effect, slide-
valves., They are represented as cyhndmeal
in form, but this is not material. They fit
tightly 011 their lower faces, where they slide
across the smwll parts, and ere connected by
the rod e passing out through a stuffing-box at
each end of what may be termed the steam-
chest. The valves are moved by mechanism
operated by a change of temperature. G!' G*

are bell-crank levers, one arm of each connected

ing the chamber A! drives out the water, the
cold water meanwhile flowing up repidly into
the other chamber A? and filling it. When
the steam has driven “out the water from the
chamber A!, until the level of the water has
sunk, so as to expose the pipe N, the access
of the hot water at the surface, &11(1 immedi-
ately atterward of the steam, 1ep1dly heats the
contained fluid » and causes the connected
piston H to ascend. This turns the bell-crank
lever G1, and induces an active movement of
the rod e so as to close the steam-valve ¢! and
open the steam-valve €%, after which the same
round of operations oceursin theotherchamber -
A? There is a slot in each rod, /2, whichmakes
a loose connection with the bell-crank lever.
When the cooling effect of the influx of the
water has induced a contraction of the fluid #,
the piston H, with the rod h, may sink as far
as 1t pleases Wlthout inducing any movement
of the connected lever; ethermse there might
be apremature mevement of the steam- v‘llves

I have found, by experiment, that the loss




9 R 131,531

of steam is slight when worked in this manner | which expansion induces the motion of the

In uncoated vessels of metal; but 1 propose | valves, substantially as herein specified.

In ordinary practice to coat the interior of | 2. A_ISO, the within-deseribed combination and
each chamber with japan varnish, or with red | arrangement of the two chambérs Al A? with
lead and oil, or with a solution of rubber or the | the means o! ¢? pt p? for the admission and dis-

like, to serve @s a durable non- conduactor of | charge of water, steam-controlling device e ¢
heat. I can make the chambers and the sev- | €2, bell-crank levers G! G°, p1st0ns or floats H?
eral connections of lead, to pump acids, or of | H2 and vessels N! N2, presentmcr a Hluid in the
glass or other material ior any special uses | interior of the respective chambers Al A” to

requumﬂ* such. act on the pistons by the expansion of the
What I claim as my invention is as follows: | fluids by heat, as specified.
1. In combination with two chambers, Al A2, In testlmony whereof I have hereunto set

suitable water induction and eduction means, my hand this 18th day of May, 1872, in the
‘and provisions for receiving steam intermit- presence of two subscribing witnesses.

tently, 1 claim the within-deseribed method of | | C. H. HALL.
~ operating the steam-valves €' €%, by allowing | Witnesses:
the steam in the respective chambers Al A?to | ARNOLD HORMAN\T,

raise the temperature and thus expand masses,

1. - W. C. DEY.
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