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7o all whom it may concern.:

Be it known that I, Lavrrrs A. Lavursen,
a citizen of the United States, residing at
Eau Claire, in the county of Eau Claire and
State of Wisconsin, have invented certain
new and useful Improvements in Pumping
Mechanism, of which the following is a
specification.

The present invention relates broadly to
improvements in pumps,.and in particular
to double acting force pumps for elevating
water from deep wells to a suitable point
above the surface for utilization, the object
of my device being to wispense with the
usual rigid pump rod or member emploved
in the usual form of pump mechanisms, the
use of which has its limitations and is ac-
companied with numerous disadvantages.

The essence of the invention lies in the
combination with a working cylinder of
special construction disposed in the water to
be elevated, of operating means located at a
convenient place adjacent to the surface, for
actuating the niston of the cvlinder afore-
said through the instrumentality of a col-
umn of water, provision being made for the
automatic maintenance of the necessary
quantity of water in said column for per-
forming its proper function.

These and such other objects as may here-
inafter appear are attained by the novel con-
struction, combination and arrangement of
parts to be hereinafter specifically described
and claimed. Reference will now be had to
the accompanying drawings forming a part
of this specification, wherein :— .

Figure 1 is a side elevation of an appa-
ratus constructed in‘accordance with my in-
vention, disposed in a well in operative posi-
tion. I

Fig. 2 is a vertical sectional view of the
operating mechanism for the pumping ap-
Pparatus.

Fig. 8 is a similar section showing the
working or pumping eylinder and valve in-
strumentalities coacting therewith.

Fig. 4 is an enlarged sectional view show-
ing more clearlv the details of construction
of the valve means. )

Throughout the following detail descrip-
tion, and on the several figures of the draw-
ings, similar parts are referred to by like
reference characters, .

Referring to the drawings, A designates
the operating mechanism of this device and

line, as shown in Fig.

B the pumping mechanism, each of which
will be separately described in detail.

In respect to the pumping mechanism, the
humeral 1 designates a working cylinder, in
the water chamber 2 of which, the pumping
piston 3 is operable. It will be noted that

the cylinder 1 is provided at each end, that

is above and below the same according to the
construction illustrated, with a reduced por-
tion 4 in each of which is disposed a plunger
5, said plungers being of relatively smaller
cross sectional area than the piston 8 and
operably connected thereto by means of the
connecting rods 6. This plunger is provided
above and below the working piston, so that,
as will be more apparent as this description

- Proceeds, the operation of the device will be

double acting in the usual sense
apparatus of this character.
The pumping mechanism B is adapted to
be immersed in the water, say for instance
in a deep well, as shown clearly in Fig. 1,
and said mechanism includes as a constitu.
ent element thereof, valve means C for con-
trolling the elevation of the water from the
well, as will be described in detail herein-
after. The valve mechanism C consists of
the inlet or intake compartments 7, 7 sepa-
rated by a partition 8, the compartment 7
communicating through the passage 9 with
the working cylinder 1 above the pumping
piston 3, while the compartment 77 is placed
In communication with said cylinder below
the pumping piston 3 by the passage 10. In
each of said compartments 7, 7" is an inlet

applied to

-valve 11.

The valve means, furthermore, is provided
with a discharge compartment 12 just above
the intake compartments 7 , 7, and placed in
communication with the respective intake
compartments by the outlet valves 13.

From the upper reduced portion. 4 of the
working cylinder 1, afluid passage 14 leads
upwardly to the operatine mechanism A dis-
posed in the well also a short distance below
the surface, or approximately below the frost
1 of the drawing.
This passage 14 is provided with a by-pass
15 leading therefrom to the discharge com-
partment 12 of the valve mechanism C, said
by-pass havirg a ball valve 16 therein, the
functim, 5t which will be later explained.

The lower reduced end 4 of the working
cylinder 1 has a fluid passage 17 leading up-
wardly therefrom also to the operating
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mechanism A. In like manner this passage
17 is provided with a by-pass 18 and valve
19 establishing communication with the dis-
charge compartment 12 of the valve means C.

From the discharge compartment 12 of
the valve means C a discharge passage or
conduit 20 leads upwardly and out of the
well to convenient points of delivery of the
water therefrom. At this point, it may be
mentioned that it is immaterial whether the
discharge conduit has additional pumping
mechanisms connected therewith in order to
deliver the water to distant places or whether
the apparatus as herein disclosed is relied
upon, so far as the scope of the invention
is concerned. )

Passing now to the operating mechanism
A, it will be observed by reference to Fig. 2
that the fluid passage 14 communicated with
an upper cylinder 21 while the fluid passage
17 communicates with a diametrically op-
posed or lower cylinder 22. These cylinders.
contain pistons 23 connected together by
means of the connecting rod 24. The cylin-
ders 21 and 22 are supported from the plat-
form D by the castings 25 connected by
suitable tie rods 26. Upon said platform is
arranged a pumping handle 27 pivotally
connected upon an oscillating link 28 and to
a short pump rod 29 guided by the arm 30
and in turn connected to the connecting rod
94 of the pistons 23 by the stirrup 31. In
the passages 14 and 17 at any desired point
are located safety valves 32 which ars de-
signed to relieve the passages from over-
pressure when the conduit 20 -is cut off or
when utilizing other operating means than
the manual means 27 in the actuation of the
operating mechanism A. :

The foregoing description discloses -the
preferred embodiment of the apparatus but
1t is to be understood that details of the con-
struction may readily be changed or rear-
ranged within the spirit of the invention
and within the scope of the claims hereto
annexed.

Describing the operation of the device,
and to start the pump, the fluid passages 14

and 17 are filled with water by pouring the

same into the conduit 20. Owing to the
fact that the outlet valves 13 are closed the
water will pass through the by-passes 15
and 18 into the respective fluid passages 14,
and 17, thus providing a solid column of wa-
ter in each of these passages between the
pumping mechanism B and the operating
mechanism A. TUpon movement of the
pumping handle 27 toward the right, the
lower cylinder 22 of the operating mecha-
nism is emptied by its piston 23, the pressure
of which is transmitted through the fluid in
the passage 17 to the lower piunger 5 of the
pumping mechanism B. This raises the pis-
ton 3 in the working cylinder forcing the

: water thereabove, assuming that in the op-

11,304,330

eration of the apparatus water has entered
into the water chamber 2, at this side,
through the passage 9 to the valve means C
where it is discharged through an outlet
valve 13 into the conduit 20. Simultaneous
with the upward movement of the pumping
piston 3 water has been drawn into the in-
take compartment 7/ through the inlet valve
11 into the passage 10 filling the water

chamber 2 beneath the piston 3. The reverse

movement of the handle 27 will obviously re-
verse the operation just described causing
the water to pass upwardly through the pas-
sage 10, the valve means C and into the
conduit 20.

In the operation of this apparatus as just
mentioned it will be apparent that forcing
of the water through the valve means C is
accompanied by a tendency to force water
through the by-passes 15 and 18 into the
fluid passages 14 and 17 whenever there has
been a leakage of fluid from these passages.
When not working, the weight of the col-
umn of water in the conduit 20 is always
sufficient to maintain the full supply of
water in the fluid passages 14 and 17 so that
the automatic replenishment of these water
columns is insured and the proper operation
of the apparatus obtained. With this char-
acter of mechanism, the working mecha-
nism A may be positioned at any point in-
asmuch as the operation of the working cyl-
inder is accomplished through columns of
water and this 1s particularly advantageous
in deep wells where the use of the usual
pump rods is accompanied by many dis-
advantages. A powerful pump is obtained
and a steady stream of water secured by this
apparatus.

Having thus described - the invention,

what is claimed is:

1. A double acting pumping apparatus
of the class described comprising a work-
ing cylinder having a main piston and a
separate pressure piston at either side there-
of arranged in spaced relation to the main
piston, relatively smaller cylinders for said
pressure pistons, a passage leading from the
working cylinder at each side of the main
piston and including an inlet and a discharge
port, a discharge conduit common to said
passages, a fluid pressure passage for each
pressure piston whereby to actuate said
pistons, to discharge the contents of the cyl-
inder from between the pressure and main
pistons through the discharge passage, and
means affording communication from the
discharge passage to the fluid pressure pas-
sage preventing escape of the fluid from the
fluid pressure passages to the discharge pas-
sage.

2. A double acting pumping apparatus of
the class described comprising a working
cylinder having a main piston and a pres-
sure piston at each side of the main piston
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and connected with said main piston, oper-
ating means for said mechanism including
separate fluid pressure columns each com.
municating with an end of the working cyl-
inder for actuating the respective pressure
pistons, a discharge passage communicating
with the working cylinder, passages placing
the fluid pressure columns in communica-
tion with the discharge passage, and a sep-
arate valve for each passage whereby fluid
from the discharge passage as it 1s dis-
charged will be forced into that fAuid column
which is not under pressure to thereby re-
Plenish any depletion of supply in said
column.

8. In combination, pumping mechanism
adapted to be disposed in water or similar
fluid, operating mechanism therefor, fluid
passages arranged between said mechanisms,
valve means for controlling the discharge
of fluid from the pumping mechanism, by-

Passes placing said fluid, passages in com-

munication with the valve means, and a
discharge conduit leading from the valve
means, said valve means comprising a valve
chamber, inlet valves disposed therein, and
discharge valves also arranged in said cham-
ber, said bypasses being maintained in com-
munication with the discharge conduit afore-
said. .

4. A pumping apparatus of the class de-
scribed comprising a working cylinder, a
valve means for
controlling the discharge of the working
cylinder, passages leading from the valve
means to the working cylinder at both sides
thereof, said valve means comprising sep-
arate intake compartments, intake valves
arranged therein, a discharge compartment
arranged above said intake compartments,
discharge valves establishing communication

- 1liary

a

between the respective discharge and intake
compartments, means for operating said
working piston including fluid passages
leading to the working cylinder, and valved
by-passes intermediate the discharge com-
partment of the valve means and the fluid
passages aforesaid.

In a pumping device, the combination

_of three separate units adapted to be de-

tachably assembled by means of pipe con-
nections in different spaced . relations, one
of said units comprising a double cham-
bered pump mechanism, another unit com.-
prising a casing with inlet and outlet valves
arranged for simultaneously filling one
chamber of the pump mechanism and ex-
hausting the.other, and the other unit com-
prising an auxiliary pump for applying an

- alternating fluid pressure to the pump mech-

anism to simultaneously enlarge one pump
chamber and diminish the other and thereby
admit and discharge fluid through the valve
casing.

6. In a device of the class described the
combination of a well, an auxiliary pump
suspended in the well and having operating
means therefor at the top of the well, a
double chambered pump mechanism sus.
pended from the auxiliary pump and con-
nected therewith so that an alternating fluid
pressure is communicated from the aux-
pump to the pump mechanism to
simultaneously enlarge one pump chamber
while the other is diminished thereby, a
valve casing having inlet and outlet cham-
bers and valves therefor to simultaneously
admit fluid to one pump chamber and dis.
charge from the other.

In testimony whereof I affix my signature.

-LAURITS A. LAURSEN.
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