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 UNITED STATES PATENT OFFICE,

RUDOLPH CONRADER, OF ERIE, PENNSYLVANIA.

_APZPARATUS FOR ACTUATING LIQUIDS.

No. 879,146,

" .Speciﬁcation of Letters Patent.
Application filed January 14, 1905, Serial No, 241,100,

Patented Feb. 18, 1908.

To all whom fit.mayl ‘coneern:

Be it known that I, RuboLrx CONRADER,-'& '

- citizen of the United States, residing at Erie,

S

10

15

20

29

provements in Apparatuses

in the county of Erie and State of Pennsyl-
vanip, have invented new and useful Im-
| __ for Actuating
iquids, of which the following is a specifica-

tion.

This invention relates to apparatuses for
actuating liquids, and consists in certain im-
provements 1n the construction thereof as
will be hereinafter fully described and pointed
out 1n the claims. - _ '

More particularly the invention relates to
an automatic means for controlling air lifts

SO &8 t0 turn in the actuating fluid, ordinarily
air, with a predetermined level of liquid in

the well and cut off the same when the level
of liquid falls below this point. The broader

phases of the invention may be applicable to
other mechanisms for actuating liquids but

it is particularly adapted to raising liquids

~where there is a direct application of the ac-
tuating fluid to the liquid and where this ap- |

plication is continuous during the pumping
action as particularly exemplified in the pat-

ent to J. G. Pohle #487,639, Dec. 6, 1892.
With apparatuses of - this class the greatest

~etliclency is obtained where the depth of

30

liquid is about two-thirds of the entire length
~ of the eduction tube.
liquid in the well falls below this, that is when
the volume in the lift decreases so as to pro-

Where the level of

- duce a lower level when at rest, the efficiency

35
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It is desirable therefore to hax 1S
for controlling the supply of air, so that it

quite materially.

of the apparatus decreases
have some means

may be cut off when the level of liquid falls

‘below & predetermined one, and thus obtain

with the actuating fluid used the greatest
efficiency. It is also desirable to

~mechanisms, that is to so form it that when

45

00

the actuating fluid is turned bnto the well,

the liquid must drop some distance before

the actuating fluid is cut off, and then after it
18 cut off must rise in the well an appreciable
distance before it is again turned on. All of
these objects are accomplished with the appa-

ratus herein disciosed and claimed.

The other features and objects of the inven-

- tion will appear from the specification and

claims. .- . -
The invention is illustrated in the accom-

| prevent
‘humerous actions of the valve controlling

| P&ﬂjing drawings as follows —HKigure 1

shows a central section of the aplparabus.
Fig. 2, a section on the line 2—2 in Fig. 1.

55

A marks the well, B the eduction tube.
The eduction tube is secured in a fitting B*

from which the eduction tube passes by the

passage B’." The air tube C, as shown, ex-

tends into the well through the eduction.

tube. It is connected with any desirable
source of supply thraugh a pipe /. The
supply is controlled by a valve ¢. The valve
disk ¢" of ‘this valve operates upon a seat ¢

{ The webs ¢* act as guides for directing the
A stem c¢* extends from
the valve through the head d of a cylinder D

valve to its seat.

and 1is secured to a piston D’ in this cylinder.

A pipe K leads from the bottom of the educ-
tion tube to the cylinder D below the piston

IY. A pin d? extends between the piston D’

‘and a lever D? the lever forming a counter

pressure device for the piston.. .
~ In the operation of the device, the lever D>

1s sufliciently weighted to require a pressure

to move the piston D’ that will balance the
column of hiquid in the well at its maximum
height. A leak ¢* extends through the valve
¢. Through it actuating fluid passes con-
tinuously and so long as the liquitf in the well

is below the predetermined level the valve ¢
remains closed and the actuating fluid forces:

its way through the liquid in the well. It
will be noted that the tube C traps the air so
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that there is in the tube C at all tines, a

pressure of air that will balance the column
of hquid in the tube B above the end of the

‘tube C. When the level of liquid reaches the

desired maximum level, it so traps this air in
the tube C as to create a back pressure there-
In suflicient to raise the piston D’ through
the action of the air passing through the pipe

K. Assoon as this pceurs, the upward move-
| -ment of the piston D’ permits the opening of

the valve ¢ and a consequent inrush of air

~which, through its direct action on the liq-

90
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uid; effects a continuous pumping action

similar to that described in the Pohle patent

| referred to. As long as the level of liquad re-

mains above a point that will create a pres-
sure suflicient to hold the piston D’ in its up-

- per position, the pumping action will con-

tinue, but as soon as the volume decreases so
that the level of liquid in the well falls to a

lower point when at rest, the pressure on the

100
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piston D" will so decrease as to permit of its
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2.

falling and a consequent closing of the valve
and this will remain closed until the liquid
again reaches the maximum level.

In order to prevent teo numerous actions
of the valve, fhave arranged the counter-
pressure device so that it will decrease in

power Or force as the piston moves upwardly.

This may be accomplished with numerous
expedients. As shown, the pin d? 1s pro-
vided at its ends with the points d®. The

lower point is arranged in the socket d* of the
piston. The socket d° is arranged below the
pivot d’ of the lever, so that as the lever

 moves upwardly the point describes the arc

15

20

29
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and the force of the counter-pressure device
consequently decreased. Arranged on the
lever is the sleeve D? which is locked in ad-
justment by the set screw D*. It has the up-
wardly extending posts D° on which 1s ar-
ranged the weight D®. This 1s adjustably
secured by the set serew D°.
that the center of gravity of this weight de-

scribes the arc d7 and the arm of the lever

relative to this center of gravity rapidly de-
creases as the lever is moved up through the
action of the piston, so that the force nci-
dent to this- weight rapidly decreases. A
fixed weight D7 with the set screw D?® is also
provided for varying the pressure at which

- the piston acts and-consequently the height of

35
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liquid in the well. _
it will be noted that when the piston is raised
with a predetermined pressure it will remain
in its open position until the pressure 1s be-
low that which raises the piston. The fit-

ting B? is peculiarly adapted to this style of

well. It is provided with the threads b and
b at the bottom and the thread b* at the top.
The fitting B* is provided with double
threads b® and b*, the thread b* screwing mto
the thread 3% The thread b engages a

thread on the casing A’ and the inner thread
b’ engages the thread on the eduction tube B.

The air tube is screwed into the tube °.

What I claim as new is:—

1. In an apparatus for actuating liquids,
the combination of the lift in which hquids
are raised, means for delivering air to the col-
amn in the lift, and devices subjected to a

pressure varying with the head in the lift and-

acting under the influence of said pressure io
turn in & supply of air to the columnin the lift
when the devices are subjected to the pres-
sure from a predetermined head.

2. In an apparatus for actuating liquids,

the combination of the lift in which liquds
are raised, means for delivering air to the col-
umn in the lift, and devices subjected to a

60 pressure varying with the head in the lift and

acting under.the influence of said pressure to
automatically cut off the supply of air to the
column in the lift when the devices are sub-
jected to the pressure incident to a predeter-

¢5 mined head.

‘From this construction

¥

It will be noted |

‘application to

1ts pressure to

8’79?146

3. In an apparatus for actuating liquids,
the combination of the lift in which liquids
are raised, means for delivering air to the col-
umn in the lift, and devices subjected to a
pressure varying with the head in the lift and
acting under the influence of said pressure to
gutomatically turn in a supply of air to the
column in the lift when the devices are sub-
jected to the pressure incident to a predeter-
mined head and to cut off said supply when

said devices are subjected to the pressure mn-

“cident to a predetermined lower head.

~ 4. In an apparatus for actuating liquids,

rc | the combination of an eduction tube; a fluid
d¢ so that the fulerum of the lever is increased |

tube for conducting actuating fluid to a point
of application to the liquid; '
taining the air pressure in the fluid tube equal

to the head of liquid in the eduction tube

above the point of application; and ineans
operated by said actuating {luid for opening
a connection in the fluid tube.

5. In an apparatus for actuating liquids by
the direct application of the actuating fluid,
the combination of an eduction tube; a tube
for conducting actuating fluid to a point of

‘application to the liquid; means for deliver-

ing continuously a minute supply ot actu ating
fluid, said means and actuating fluid tube be-
ing arranged to trap the fluid so delivered and

thus raise its pressure with a rise of level of

liquid; and mechanism subjected to the ac-
tion of said fluid and arranged to be operated
at ‘a predetermined pressure to turn in a sup-
ply of actuating fluid.

6. In an apparatus for actuating liquids by .

the direct application of the actuating fluid,

70

75
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means for main- -

30

90

100

the combination of an eduction tube; a tube -

for conducting actuating fluid to a pont of
the liquid; means for dehver-
ing continuously a minute supply of actuat-
ing fluid said means and actuating fluid tube
being arranged to trap the fluid and thusvary
_ balance the column of liquid;
and mechanism subjected to the action of said

fluid and arranged to be operated at a prede-

termined pressure to turn in a supply of ac-
tuating fluid. |

7. In an apparatus for actuating liquids by
the direct application of the dctuating fluid,
the combination of an eduction tube; a tube
for conducting actuating fluid to a point of
application to the liquid; means for deliver-
ing continuously a minute supply of actuat-
ing fluid said ineans and actuating fluad tube
being arranged to trap the fluid so delivered
and thus raise its pressure with a rise of level
of liquid; a fluid actuated motor subjected
to the action of said fluid so trapped; a valve
actuated by said motor for controlling actuat-

ing fluid passing to the tube for conducting

actuating fluid; and a counter-pressure de-

. vice operating upon sald motor.

8. In an apparatus for actuating liquids by
the direct application of the actuating flnd,
the combination of an eduction tube; a tube

109
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for condueting actuating fluid to a point of

application to the hquid miecans for deliver-
1me continuously a mint

g fluid, said means and actuating flaid tube
being arranged to trap the fluid so delivered

“and thus raise its pressure with a rise of level

ol ligquid; a fluid actuated motor subjected

to the action of said fluid so trapped: avalve !

cactuated by said motor for controlline -
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tuating fluid passing to the tube for conduet-
g actuatimg fluid; a counter-pressure - de-

vice operating upon said motor; and a sepa-
Trate tube leading from the point of applica-

tion of the actuating fluid to the liquid to said
motor. T A |

9. Inan apparatus for actuating liguids,
the combination with the eduction tube B:
the fluld supply tube C arranged to deliver
actuating (luid near the bottom of the tube
B; val¥e ¢ controlling the actuatimg {lwuid;

b

ot

aleak passage ¢*; and mechanism control-

Ing the valve ¢ whereby it is opened with
- predeternimed pressure of {luid delivered
through the lealk., B L

10. In an apparatus for actuating hquids,
the combination with the eduetion tube B :

the fluid supply tube (' arranged to deliver
actuating {luid near the bottom of the tube
B; valve ¢ controlling the )
leak passage ¢'; fluid controlled motor con-
nected with the pipe C and arranged to con-
trol the valve ¢; and a counter pressure de-
vice on sald motor, e S

1. In an apparatus for actuating liquids,

the combination of the Nift 1 which liquids |

are talsed, means for delivering air to the
column in the lift; and devices subjected to a

pressure varying with the head in the lift

and acting under the influence of said ]pres-
sure to turn m a supply of air to the column

‘i the lift when the devices are subjected to

the pressure incident to a predetermined
head-and to cut off said supply when the head
reaches a predetermined smaller head, the

said device being arranged to act for turning |

i a new supply of air only when the liquid
again reaches a predetermined higher head.
12. In'an apparatus for actuating liquids

by the direct application of the actuating

fluid, the combination of an eduction tube;

a tube for conducting actuatine fluid to a

point of application to the liquid; means for

delivering continuously a minute supply of

actuating fluid, said means and actuating
fluid. tube being arranged to trap the fluid
so delivered and thus raise its pressure with

a rise of level of liquid:; and mechanism sub-

Jected to the action of said fluid and arranged

te supply of actuat-

actuating fluid; a ;

,

- = -

— -
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controlled by sai | -
I, In an apparatus for actuating liquids

-sald lever.

3 :

to be operated at a predetermined pressure

to turn n a supply of actuating fluid, and to
be operated only at a predetermined lower
pressure to cut ofl' the supply of actuating
[T, o o |
13. In an apparatus for actuating liquids
by the direct application of the actuating
flurd, the combination of an eduction tube;
atubeforeonduetingactuating fluid to a point
ol application to the liguid: means for deliv-
ering continuously a minute supply of actuat-

g {huid said means and actuated fhaid tube
bemg arranged to trap the fluid so delivered

and thus raise its pressure with a rise of level
of hquid; a fluid actuated motor subjected
to the action of said pressure and arranged
to be actuated at a predetermined pressure:

a2 counter-pressure device operating upon
sald motor, and decreasing in force as said

motor is operated and a valve in said tube

motor.

by the direct application of the actuatme
flutd, the combination of an eduction tube;

ta tube for conducting actuating fluid to a
pomt of application to the liquid: means for

delivering continuously a mimute supply of

| actuating fluid said means and actuating
Mluid tube being arranged to trap the fluid so -
~delivered and thus raise its pressure with a

rise of level of liquid; a fluid actuated motor
subjected to the action of said fluid and ar-

ranged to bé actuated at a predetermined

pressure; and. a counter - pressure’ device

comprising the pivoted lever D2 havine the

point of application on the fluid actuated
motor below the center’ of the pivot of -the
lever, and having a weight arranged above
the horizontal plane including the pivot of

15, In an apparatus for actuating liquids,
the combination with the eduction tube and
actuatig fluid tube; of the fitting B? having
the threads » and ¥ at the bottom,. the
thread b* at the top, and the fitting B3 having
the double threads #* and ¥%; the thread b
engaging the casing, the thread ¥’ the educ-

tion tube, the thread §* the thread »* on the-
fitting B* and the thread. * the actuating
fluid tube. S TIUVEE T

In testimony whereof T have hiereunto set
-my hand m the presence of two subseribing
- witnesses. ' o S

~ RUDOLPH CONRADER.
- Witnesses: ~ .~ '
C. D. Higny,

M. C. SuLrLivan.
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