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No. 7'76,907.

STATES

Patented December 6, 1904.

PATENT OFFICE.

LEDDIE HASTAIN, OF TISHOMINGO, INDIAN TERRITORY.

" PNEUNMATIC LIQUID-ELEVATOR.

bPECII‘ICATION forming part of Letters Patent No. 776,907, dated Decembm 6 1904,
Applmatmn filed March 12, 1904, Serial No. 167,747, (No model.)

To all. whom Tt may concern:

Be it known that I, Eppie HasTAIN, a citi-
zen of the United States, residing at Tisho-
mingo, Chickasaw Nation, Indian Territory,
have invented a new and useful Improvement
in Pneumatic Liquid-Elevators, of which the
following 1s a specification.

My invention relates to pneumatic liguid-
elevators of that form in which a submerged
chamber 1s provided with valves by which wa-
ter, oil, or other liquid is allowed to enter

S::lld clmmbel and is then forced up and out
through a stand- 1)11)(} by means of the pres-

sure of compressed air, gas, or steam admit-

ted to the surface of the liquid in the chamber.
My invention consists in & novel arrange-
ment of floats and valves by which the appa-
ratus 1s made to work automatically with a
very positive and efficient action, which I will
now pr oceed to deseribe with referwm to the
drawings, in which—

Tigure 1 is a vertical section of Lhe ‘Lpp‘L"
ratus arranged 1n a well and showing the po-
sition of the parts during the filling of the
submerged chamber. Fig. 2 1s a somewhat
similar view showing the position of parts
during the dmdmrﬂe of the hquid from the

Submergud chamber and- its elevation thr ough -

the stand-pipe. Iig. 3 1s an enlarged detail
showing the connecting mechanism between
the upper and middle ﬂoats., and Fig. 418 a

similar detall showing the connecting mech-

anism between the lower and middle floats.
In the operation of my apparatus a valve
which admits compressed air to asubmerged

chamber and a valve that allows the alternate

escape of this alr are worked alternately by
a float, so that the compressed-air valve 1s
opened when the escape-valve is closed and
the escape-valve opened when the compressed-
alr valve 1s closed. Inasmuch, however, as
1t 1s desirable to have these valves operated
not gradually, but as nearly instantaneously

as possible at the times when the submerged:

chamber is filled and 1s emptied, I have de-
vised a special arrangement of three floats for

doing this, one main float and two supple-

mentary floats, one supplementary float above

and the other below the main float, and which |

“drawings.

‘this stand- pipe within the ch

“Hoat 1.

K

mngnﬂmn@nt&ry ,,,,,
tially to bring the malin ﬂomt into actlon 01113?

at the complete filling and complete emptying
of the submerged chamber, and then with a

quick, positive, and vigorous action.
I will first deseribe Lhe construction of my

“apparatus and afterward its operation, refer-

ence being had more particularly to }j 1o8. 1

and 2 of th@ drawings.

A 1sthe submerg ed chamber, which s to be
placed 1n any kind of a well below the level of
the liquid contained therein, as seen in the
T'his chamber has in 1ts bottom or
lower end an upwardly-opening valve ¢, which

‘will allow the surrounding liquid to pass into

the chamber A, but will not allow it to escape
therefrom. The chamber A has adetachable
cover A', secured by screw- tlnead.; as shown,
or by bolts, and fitting with an air-tight ]0111L
Through th1s cover Lhue rises a stand- -pipe

B, which extends up to the top of the well or

to any desired elevation. This stand-pipe B
extends nearly to the bottom of the submerged

chamber ‘A and has at its lower end an up-

Sliding on

amber A 18 a l{mn
middle a large ﬂmtt

wardly-opening check-valve K.

sleeve ¢, carrylng about its

E, preferably of cylindrical form, whlch 18

rigidly attached to the sleeve ¢ and moves it
up and down. "

Through the cover A’ of the submerged
chamber there extend the two pipes Cand D,

rigidly fixed in the cover with tight joints.

C 1s the compressed-air pipe, which extends
up to the top of the well or to any desired

point and communicates with a compressed-

air reservoir, a pump, a blower, or other
means for Silpplwn{r through the pipe a flow

of compressed air.

The pipe D opens into the well preferably
a little above the level of the liquid therein

and 1s merely a waste-pipe through which the

air may escape from the submerged (.,lm,mbu'
when the latter is filling with hqmd

At the bottom of the pipe C there is a valve
or cock ¢, which has a lever-arm ¢, which is
loosely connected to the sleeve ¢ of the main
This valve or cock is designed to al-
ternately open and close communication be-
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2

tween the pipe Cand the interiorof the cham-
ber A and 1s operated by the rise and fall of
the sleeve ¢ of the main float. A similar
valve or cock ¢ is arranged at the lower end
of pipe D and hasa lever-arm «', which hasa
loose connection ° with the sleeve ¢ of the
main float. This valve or cock alternately
opens and closes communication between the
chamber A and the air above the level of the
liquid 1n the well. This valve or cock ¢ is
alsooperated by the risecand fall of the sleeve
¢ of the main float, and the two valves are so
arranged 1n relation to the said slecve that
they are operated reversely by the same move-
ment ot the sleeve and float—that 1s to say,
when the compressed-alr valve is open the es-
cape-valve 1s closed, and vice versa. Now if
the chamber A be assumed to be empty and
the compressed-air valve ¢ is closed and 1ts es-
cape-valve ¢ 1s operated it will be seen that
the liquid outside the chamber A will raise
the valve ¢ and fill the chamber A, the air
above the water passing out through the valve
¢ and pipe D. Now if the valve ¢ is closed
and the compressed-air valve ¢ is opened, as
in Fig. 2, the pressure of the compressed air
on the surface of the water in the chamber A
will cause the inlet-valve ¢ at the bottom of
the chamber A to close, and the water will be
forced up through valve E°, which opens up-
wardly, and will rise in the stand-pipe to the
top of the well or to any elevation desired,
dependent upon the pressure of the air em-
ployed. As the valves ¢ and ¢ are connected
to the sleeve cand the latter isattached to the
main float K, 1t will be seen. that the rise and
fall of the latter in the chamber will supply
the power to work said valves. It is not de-

sirable, however, to have the valves ¢ and ¢

worked gradually and slowly by the gradual
and slow rise and fall of the float K, as a very
1mpertect action would result. I have there-
fore devised means by which the main float E is
held stationary and unaffected by the rise and
fall of the level of the liquid in the chamber
until the chamber iseither aboutfull or about
empty. These means consist of the supple-
mentary floats K’ and I, one above and the
otner belowthe main float and connected with
it, so asto lock the main float and hold 1t sta-
tionary until the liquid-level reaches and acts
upon either the float X' or E°, which are near
the top and bottom of the chamber. Then the
action of the liquid upon either the float B’
or E°, as the case may be, unlocks the main
float and allows the latter to positively, vig-
orously, and quickly rise or fall with a force-
ful movement to shift the valves just as the
chamber 1s about empty or is about full.
This not only gives a strong and torceful
movement to operate the valves, but it allows
the chamber to be emptied and filled to its
iulle%t capacity and to be emptied and filled

in a2 much shorter space of time, as there 1s |

| Fig. 2, the

776,907

no gradual closing of the valves, as would be
the case were the;r cirectly and constantly
moved by a slow rise and fall of the main
float L. |

"The particular means for connecting the
supplementary floats E' E* to the main float
L 1n reaching the above results are shown in
Figs. 3 and 4, and the mechanism is substan-

tially the same for both the supplementary
Kach of these floats has a central hole

floats.
through which passes the long sleeve ¢ of the
malin flioat, the supplementary floats sliding
freely up and down on said sleeve. The up-

per float K has a downwardly-projecting arm
4

of togele-arms ¢ ¢°. These two togole-arms

are jointed to each other in the middle. The
upper arm ¢ 1is at its upper end hinged to the
stationary stand-pipe B, the sleeve ¢ being
slotted longitudinally at this point to permit
such connection. The lower arm ¢ is at its
.owetﬁend hinged to the top of the main
Hoat
Retferring now to Fig. 1, if the parts be in
the position shown and the water be entering
the chamber A and has rlgen to the level in-
dicated by the arrow it does not lift main
float K, because the latter is held down by the
wew‘ht of upper float E, Wthh through arm
g, holds the toggle-arms ¢ ¢ in str awht ver-
tical alinement, which locks and holds down
Hoat K. \/Vhen however, the rising water-
level reaches the line ’Z‘ the Wewht E 1s
Juoyed up, arm ¢ pulls out the toggle -ArMms
¢ and, breaking the lock, allows the sub-
mﬁer ged but now r eleased float B to rapidly and
forcetully rise, carrying its sleeve ¢ with it
and giving a quick and positive movement to
the valves ¢ and ¢ just about the time the
chamber is full. This movement closes the
escape-valve and opens the compressed -air
valve, and the water begins to be forced up
the stand-pipe by the incoming compressed
alr.  Now when the liquid reaches the level
of the bottom of the main float E, as seen in
float K does not drop to shift the
valve until the liquid is practically all out ot
the chamber A, because the toggle-arms ¢
and ¢ are held strawhtened and locked 1n ver-

tical position by the buoyancy of supplemen-

tary float I, acting through arm ¢ and the
offset ¢’ of toggle-arms ¢' and ¢°. The float K
will theretore be held up in the air until the
ievel of the liquid falling to dotted line v v
allows supplementary float E° to descend.
The descent of E* then pulls out the toggle ¢
¢ and allows the main float E to drop with its
full dead-weight with a quick and forceful

movement, which instantly shifts the valves
for filling again just about the time the cham-
ber 1s practically empty.

It will be seen that each pair of toggle-
arms has one of its members hinged to the
stationary stand-pipe B through a slot on the
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70

75

¢, which 1s jointed to an offset ¢’ from a pair

30

Qo

95

|gele

105

110

115

120

125




10

20

30

35

4.0

45

55

60

locking devices substant

chamber,

776,90"7

sleeve ¢, and this stationary hinge- -point gives
the locking anchorage to hold the main foat
agalnst upward or downward movement until
the toggle is tripped and the lock broken hy
one or the other of the supplementary floats.

In carryinge out my invention I do notcon-
fine myself to any particular form of valves
or shape of floats, as many such details may
be varied w:lthout departing from my inven-

“t10n.

Some of the adv&nt‘wes of my water-cle-
vator are as follows: WI hen there i1s a small
supply of oil or water, it will pump all of it
out as fast asit runs in, and no time or energy
15 lost. It does away with the eylinder and
rod, which in a deep well is of great weight.
Several wells can be run from one power by
connecting air-supply by pipes. The power
need not be at the
convenient and carried to the elevator by a
pipe.
to all parts of a building and is always ready
to be turned on by faucet. A well may be
constantly emptied of its water, and thus be
converted into a running spring, so that pure
cold water can always be obtained from the
bottom of the well. |

Having thus described my invention, what
I claim asnew, and desire to secure by L{*tberb
Patent, 1s—

1. Apnuumatic liquid-elevator, comprising
a closed chamber having an inlet-valve and a
central valved stand-pipe, a compressed-air

valve and escape-valve opening into the top

of said chamber, a main float surrounding the
stand-pipe for operating the said cmnpum&.ed-—
alr and escape valves, means for locking said
loat against rising and falling, and two sup-
plem{_,nt‘n"v floats also S 10undmu the stand-
pipe and arranged one above and the other
below the main float and acting to release the
ially as described.

2. A pneumatic liquid-elevator, comprising
a closed chamber having an inlet-valve and a
valved stand-pipe, a compressed-air valve and
escape-valve opening into said chamber, amain
float having an attached sleeve sliding on the
stand-pipe for operating said valves, two sup-
plementary floats 511(111:10 freely on the sleeve of
the main float, and means for locking ‘the
main float to the stand-pipe, said Ioc,hmgde—
vices being arranged to be tripped and un-
locked by the action of the ﬁl.lpplomenta,r
ﬂoats substantially as deseribed.

3. A pneumatic liquid-elevator, comprising

a Vutmally -elongated closed chamber with an

“inlet-valve at Lhe, bottom and a central valved

stand-pipe opening into the hottom of said
inlet and escape valves for coms-

pressed air, three concentrically-arranged and
superposed floats sliding on the central stand-

the combination with the valves and

well, but wherever most

In supplying water it can be carried

pipe, the middle one b{,inﬂ com}ected LO the
alr-valves and being

devices, and the uppet' .;md lowu ﬂoata bunﬂ
provided
the middle float substantially as described.

4. Ina liguid-elevator of the kind described,
the float
for operating the same; of a supplementary
float arranged 1n ver tical alinement with the
main float, a locking-toggle having one end
jointed to 1he main ﬁoa,t .:md the otller end to
a lixed anchorage and tripping device connect-
ing the supplementary float to the locking-
toggle to release the same and bring the main
float into action substantially as described.

5. Inaliquid-elevator of the kind described,
the combination with the valves; of a float
having a ver timllwegtunéled sleeve connected
to the valves, a stand-pipe passing through
said sleeve, a supplementary float sliding on
the outside of said sleeve, and locking “and
tripping devices for lochnw the main float
and tripping it by the wpplemenﬂu Hoat
substantially as described. |
- 6. Inaliguid-elevator, the combination with

a closed chamber hm*mg an inlet-valve; of an

alr-inlet valve and air-outlet valve opening
into the top of the closed chamber and h: .;w_,'.ng
operating lever-arms projectinginwardly, and
a float having an upwardly-extending sleeve
passing between the valves and looselv con-
nected to their arms, and a stand-pipe passing
upwardly through said sleeve substantially as
and for the purpose described.

7. Inaliguid-elevator of the kind deser llJL(]
the combination of the air inlet and outlet
valves, a stationary stand-pipe, a main float
with sleeve sliding on the stand-pipe, means
for connecting said sleeve to the v alves, asup-
plementary float sliding on the sleeve, a lock-
ing device connecting Lhe stand-pipe and main
float and means by which said locking device
is connected to and operated upon by the sup-
plementary float substantially as dtbcl 1hed.

- 8. A liquid- elevator, comprising a closed
chamber having an 111161:«-\ alve at the bottom,
a stand-pipe opening into the lower part of
sald chamber and having an upwardly-open-
ing valve, air-inlet and air-escape valves ar-
ranged 1n the upper part of said chamber, &
main float having a central sleeve surround-
1ng the stand-pipe and connected to the air-
valves, upper and lower supplementary floats
sliding on the sleeve, and locking and trip-

ping devices for causing the SL“LpplmnenLarv

floats to lock and mlloch the main float qub-

stantially as deseribed. -
EDDIE HASTAIN.
Witnesses:

W. H. WaLxeg,
Guy P. CoBs.
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