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UNITED STATES

PATENT OFFICE.

LORENZO B. LAWRENCE AND WENDELL P. HAMMON, OF OAKLAND, CAL,

AND ALFRED G. STRAWBRIDGE, OF SHARON, PA.

AIR-CONIPRESSOR AND WATER-LIFTER.

 SPECIFICATION forming part of Letters Patent No. 226,918, dated April 27, 1880,
| | Avpplication filed June 25, 1879,

To all whom it may congern : .

Be it known that we, LORENZO B. LAw-
RENCE and WENDELL 1. HAMMON, of Oak-
land, county of Alameda, and State of Califor-
nia, anclALrRED (. STRAWBRIDGE of Sharon,
Pennsylmnm have invented an Improved
Air - (;omprebsot and Water - Lifter; and we
hereby declare the following to be a full, clear,
and exact desceription thereoi

Our invention relates to certain improve-
ments in apparatus for raising water, in which
we cmploy the heat and pressure of a body of
-steam to act upon a body of air within a tank
or reservoir without the intervention of a pis-
ton or other mechanisim, so that said air is
compressed and expanded at the same time,
and serves as a medinm by which to transmit
the pressure to a distant tank from which
water is to be raised to any desired point.
This 1s accomplished antomatically by the aid

of certain mechanism, consisting, first, of an
automatically-acting supply and exhaust valve

~and a condensing-jet actuated by a valve.

Our invention mrther consists in an auto-

25 natic steam-valve-operating device, whereby
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the water of condensation may be withdrawn
from the air-tank and employed to move the
valve, and at the same time it majy be used in
its partially heated condition to féed the boiler.

"Referring to the accompanying drawings for
a more complete explanation of our invention,
Figure 1 is an exterior view of our apparatus.
Fig. 2 is a vertical section of two tanks with
their connecting-pipes. Fig. 3.is a vlew of
the valve.

A is the compression or air tank, and B is
a steam - pipe, which may be connected to a
boller, but which may also be fitted with a
loose couplln 50 that when the device is em-

40 ployed at the 31de of a railway, for the purpose

of filling the water -tank of locomotives, the

steam to operate it may be taken directly from |

the locomotive-boiler.

The tank A is lined with wood, and 1t 1s
made in the ordinary way, blznhtlv tapering,
so that the wooden staves Inay; be fitted in

and the last one driven home;; SOicb& to make a
tight fit.

‘being curved or hemispherical.

of the tank, a second one, of the same tcmpeung
‘shape, may "be inverted apon the first one, and
when the flanges of the two are united the
ends of the wooden lining-staves will just meet
and form a complete lining.

The top D of the tank is preferably flat; and
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in order to relieve it from the internal press- .

ure and strengthen it, a wooden disk, I, is
fitted to its interior, the face toward the tank
IFlanges I
project over the edge of the tank, and when

the top D is bclted on they serve as a pack-

ing-joint to render it steam-tight.
The boftom of the tank has also a wooden

lining, and the use of wood in this peculiar
connection is of great value, since wheu heated

the wood holds its heat for a long time, and

when the jet of water is thrownin to condense
the steam it only momentarily cools the sur-
face of the wood, or just long enough to con-

‘dense the steam and fill thb tank w1th air,
‘after which it becomes hot again, so that whul
the steam is again admitted it will not be uu-
duly condensed by contact with cold surtaces.
This enables us to use a comparatively small

quantity of water to condense the steam with-
out undualy heating the water or cooling the
tank.,

It will be seen that an enfire wooden tank
might be used whenever the pregsure is not
too great for safety; butunder great pressure
a wood-lined iron tank is beftter. In some
cases a very thin metallic lining may be placed

inside the wood to facilitate the flowing off of

the water; but it should be so thin that 1t will
not affect the action of the wood lining.

A valve-chamnber, (x, receives the end of the
steam-pipe B, which is turned upward within
this chamber, as shown. The valve H1siitted
to set over the end of the steam-pipe, and the
valve has a face upon its upper side, which
fits a corresponding seat within the valve-
chawmber, as shown. A spring, 1, the tension
of’ which may be adjusted to any desired
pressure, serves to keep this valve away {from
the upper seat, holding it down upon the end
of the steam- plpe when the pressure in the
tank is off, and thus allowing air to enter

In case it is desired to increase the capacity { freelyfrom the outside. The spring also serves
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to throw the valve down before the whole in- T

terior pressure is off, and it thus serves ag an
exhaust-valve.

The steam within the tank may be allowed
to condense itseif when speed is not particu-
larly desired; but we prefer to em Moy a rose-
ljector, which is connected with a, tank, J,

and by means of a lever, K, a valve within .
Cthis tank allows

the water to escape. This
lever K is of such a size or it is so welghted
that in the absence of any other agency it will
be depressed and keep open the valve to which
1t 18 attached, and it is sitnated just above
the stem of the valve H, and when valve IT
15 closed against the atmosphere, by rising,
the lever K will close the water-valve; bat
when the valve I drops open the air-inlet
allows the lever IC to fall, and opens the wa-
ter-valve, so that the sprinkler will discharge
1ts contents and Immediately condense the
steam within the tank.

Beneath the tank A is a small receiver, I
into which the water of condensation tlows,
and a pipe, M, leads from the Lottom of this
receiver up to a point beside the tank and
near the steam-admission pipe B, A small
bucket, N, is suspended at one end of alever,
O, while a weight at the sprosite end of the
lever overbalances it, so that when empty the
lever will not tilt and the bucket will hang
close beneatl the curved end @ of the Pipe M.
One end of this lever O is conneeted with the
valve I In the steam-pipe, so that the valve
will be open in its normal position. The
steam entering the tank through pipe B will
exert & pressure upon the waterin the receiver
or well Liat the bottom, and, forcing it up
through the pipe M, will iill the bucket until
1t overbalances the weight and sinks, thus
closing the steam-valve 1. When the bucket
rests upon the arm or supports Q, a valve, y,in
its bottom will be opened
run out, so that the bucket can again rise and
open the steam-valve.

A pipe, Ry passes from the upper part of
receiver Ly at the bottomn of the tank A, and
enters the top of the tank S, which is situated
at any point where it can receive a supply of
water. If intended to Le placed in a well or
cistern, an ingress-pipe, T, having a suitable
check-valve, will sapply it with water. The
discharge-pipe U extends {from the bottom of
tank S to the point where it is desired to (is-
charge the water.

In some cases another pipe, similar to IR,
niay extend from thoe tank A to tank S, and
while the air passes through I in one diree-
tion it will be allowed to return through the
other pipe when the condensation occurs in
the tank A.

Lhe operation of our apparatas will then Le
as follows: Steam being admitted by opening
the throttle of the steam-pipe, it will foree thoe
valve I to its upper seat, thus closing com-
muanication with the atimosphere.  The press-
nre of the steam is communieated (o the gis

7

amd the water will:
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contained in the tank A, and it also heats 1t,
SO that its bulk is not diminished by the com-
pression it undergoes in clevating the water;
but it may even be increased by the rarefac-
tion caused by the heat.

The steam is distributed as it enters the

tank and thrown out horizontall y by means of

a spreader, W. This plate prevents the steam
from being thrown to the bottom and mixed
with the air, and by holding the steam in the
upper part ot the tank our experience shows
that the steam mixes but very little with the
air in the tank, but aects upon 1t as upon a
piston, and "’ through it transmits its power
without actually leaving the tank A to any
appreciable extent.

The pressure exerted upon the air Ly the

steam 1s transmitted to the water in the tank

S through tiie 'pipe R, which may be of any
desived length,and the water is foreed up pipe
U, When the column of water has been forced
to the desived point, and the air forced out of
the tank A into the tank S, the steam-ingress
‘alve or throttle will be closed by the action
of the water of condensation, which, being
forced up the pipe M from the receiver L by
the pressure in chamber orv tank A, will {ill
the bucket N, and the weight of this, acting
upon the lever O, tilts it so as to close the
valve I, as has been previously deseribed.

Steam being thus cat off from the tank, the
pressure decreases until the spring I ean over-
come the internal pressure, when it forces the
valve H down to its lower seat, at the same
time closing the end of the steam-pipe. The
opening of this valve allows the lever K to
drop, and the water from the tank J enters
through a sprinkler, and, condensing the
steam, allows a new supply of air to enter the
tank, after which the operation is repeated by
means of the weighted lever O again openin o
valve I, flic water in Ducket N eseaping
through ¥, and continues as long as steam is
turned on from the boiler. A check-valve, Q,
in pipe U sustains the back-pressure of the
column being lifted while tanik S is filling,

To rccapitulate, the operation is as follows:
The tank J being filled with cold water, the
weighted lever K keeps the valve & nominally
open, and the weight or lever O keeping valve
P in steam-pipe B nominally open, steam is
admitted from the generator to pipe BB, which,
escaping under valve I, instantly forces it to
1ts upper seat, and the stem of valve H, strik-
ing lever I, shuts off the cold water from flow-
ing into tank A. At the same moment the
steam entering tank A exerts a pressure on
the air contained therein, which is transmitted
through pipe R into chamber 8, and thence on
the body of water contained therein, which is
forced up| pipe U for delivery. The same
pressure of steam which is transmitted to
chaimber S acts jupon o small body of waler
which remhins i} the pocket 1L in the bottom
of tank A, foreinig the water up pipe M and
out of its open end into a bucket, N, on the
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end of lever O until bucket N overbalances

- the weight on the lever, and thereby moves it

ting off the steam. (Jondens 10D then takes

and closes valve P in the steam-pipe B, shut-
place in tank A until the spring I overcomes

~ the steam-pressure and tbhmwé valve H to its

lower seat, allowing steam| to escape.

IO
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.

This
also moves the valve-stem d wnward, so that
it ceases to support lever K, whl(,h falling,
opens valve k, and cold wa,tel from tank J 18
sprayed into ‘tank A, completing the escape
and condensation ot the steam hurriedly.

‘While the condensation is going on in tank A

the bucket N is emptying itself of water
through the medium of a valve, Yy, in 1ts bot-

tom, the stem of which strikes the sapport @,
- when the bucket descends and opens the valve.

As soon as the water in bucket N escapes the
weight on lever O overbalances it, and it is

1alsed, and the descent of the wewhted end of |

lever O again opens valve P, Ste.‘.l,m passes
into chamber A, and the olaeratlon 18 repeated.
Having thus described our invention, what
we clmm as new, and desire to secure by Let-
ters Patent, is—
1. In a xmter elevator, the valve-chambezr G,
having the valve H plowded with the spring

- I, with its seat, as Shown in combination with

30

the stean- -pipe B entering t}‘le valve-chamber,
with its end beneath the. vmlve so that uhe
valve rests upon it when the ta,nlc 1s open to

the atmosphere, and is closed to the atmos-

phere by the direct pressure when it is ad-

T

| mitted to the tank, substantially as herein de-

1

scribed. |
2. In a water-elevator, the tank A, with its
steam-pipe B, valve-chamber G, vmlve H, with
its stem, and spring 1, in combination with
tank J,a connectmg-plpc, and weighted lever

K, operating a valve, whereby the said valve .

is opened and water automatically admitted
to tank A, substantially as and for the purpose
described-.

. In a water-clevator, the tank A, with its
steam -pipe B, chamber (r valve H, promded .
with stem and spring I, tanh J, weighted lever
K, provided with a va,lve, k, a,n(l connectmg-
plpe provided with a rose inside of tank A,
In combination with a receiver or pocket, I, to
collect the condensed and admitted water, sub
stantially as herein set forth.

4. In a water-elevator, the tank A, provided
with the receiver L, and a rose- jet plpe -valve,
H, and c¢hamber G, in combination with the
pipe M, oscillating weighted lever O, self-
emptymg bucket N , pipe B, and the stmm-
valve P, provided with a lever connecting it
with said lever O, as deseribed.

In witness whereof we have hereuanfo set
our hands.

L. B. LAWRENCE.

WENDELL . HAMMON.

ALFRED G. STRAWBRIDGE.

Witnesses:

GEO. H. STRONG,
FRANK A. BROOILS

IsisNsl
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