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UNITED STATES

8 Claims.

This invention relates to pumps and in par-
ticular to deep well jet pumps.

1t is an object of this invention to provide a
deep well jet pump system which is simple, eco-
nomical and efficlent. - .

- It is a further object of this invention to pro-
vide, in such a system, structure particularly
adapted for use with well casings of small diam-
eter, such as shallow well pump casings whereby
such casings may be utilized and driven to suffi-
ciently deep ground levels to form a deep well.

vide, in such a system, & jet pump structure par-
ticularly adapted for disposition in a well casing
in such manner-as to utilize the well casing it-
self for supplying water tor operating the jet
pump of the system. . )
1t is a further object of this invention to pro-
vide, in such a system, a single pipe jet pump
structure particularly adapted for disposition in,
or ‘insertion in, a well casing for cooperation
. therewith to provide a jet pump operative, in
connection with a pressure tank pump system
~ or the like, to lift water from deep wells.
It is a further object of this invention to pro-
vide a deep well pump system wherein the neces-
_sity for the provision, adjacent the well head, of
pits or emplacements for the pumping structure
is totally obviated and wherein the pump, tank
and other operative structure may be located at

' pairment of the efficiency of the system.
It is a further object of this invention to pro-
vide a deep well pump system wberein casings

used in shallow wells, may be driven to form &
deep well of & desired depth whereby to obviate
the necessity for expensive well boring. -

These and other objects and advantages will
appear from the following description taken in
connection with the drawings.

In the drawlngs: : .

Figure 1is a Atagrammatic view of & preferred
water system installation for deep wells of mod-

erate depth; .

’ Figure 2 is a similar view of an installation
found preferable for deep wells of average
depth;

Figure 3 is & section of a jet pump according
to the principles of this invention with the weli
casing and suction line broken away; .

Figure 4 is a section taken on the line 4—4 of
PFigure 3; and '

“Fgure 5 is a section taken on the line §—8
of Figure 4. ’ .
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It is a further object of this invention to pro-

a substantial distance from the well without im- -

of small diameter, such- as those customarily
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According to the principles of this invention,
the only moving part below the ground level is
the foot valve of the jet pump. The pump, tank,
and other parts of the system may be substan-

§ tially spaced from the well without impairment
of the efficiency of the system and may be, there-
fore, housed at any suitable Jocation with the
utmost of convenience in operation, service and
inspection regardless of the location of the well.

10 Also, due to the compaciness of the Jjet pump
structure, it may be inserted in a well casing
of relatively small diameter and provided with
a single suction line connection to the inlet of
the. pump whereby the well casing cooperates

18 with the concentrically and interiorly arranged
suction line to form a conduit for supplying
water downwardly between the well casing and
the suction line for operating the jet pump.

“Referring to the drawings in detail and with

20 reference particularly to Figure 1, wherein is
{llustrated the application of the principles of
_this invention to a deep well of moderate depth
as, for instance, from twenty to fifty feet, the

_ well casing which Is designated | has the per-
95 forated well point 2 screw-threadedly or other-

wise suitably rigidly attached thereto and they
may . be generally jocated in operative position
by driving, and without necessity for boring.

Rigtidly secured at the upper end of the well -

30 casing | is the fitting 3 having a packing gland
with packing 4, through which extends down-
wardly the suction line 5 which has the jet pump
generally designated § rigidly secured to its lower’
end and provided with a flexible sealing ring 1

35 of rubber, synthetic rubber, or any other suitable
material which engages and cooperates with the
jnner wall of the well casing 1 to form.a water-
-proof seal.

The suction line, as illustrated vin Figure 1,:is .

-40 connected to the priming and suction chamber
9 of the pump 8 which is sultably driven by the
motor 10, and which pump g is connected by
means of the delivery pipe 11 with the tank 12
which provides a support for the pump. The

- 45 tank outlet 13 is connected to the pressure regu-

lator valve 14 which is also connected to the

house service line 15. If desired, the pressure

regulator valve {4 may be omitted and the tank

outlet 18 may be connected directly to the house
50 service line 15. The jet supply lne 16 is con-
nected to the tank outlet i3 and also to the sepa-
rator fitting 3. The packing 4 provides air and
watertight connection between the well casing 1
and suction line § at the upper end, while the
55 flexible sealing ring 1 provides like connection

7
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between the jet pump 6 and the lower end of
‘the well casing I, This forms between the suc-
tion line § and its connected Jet pump 8 and
the well casing | an annular air and watertight
“8upply conduit for recelving water from the tank
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2 to the fet supply line 18, which water ig °

forced downwardly by pPressure in the direction
of the arrows in Figure 1 and passes into the

mixing chamber of the jet pump through the

Jet to aid the suction of the pump 8 in lifting

10 Is formed of a plurality of lengths or sections of

-water from the interior ‘of the well point 2 -

through the foot valve in the jet pump 6. The
pressure regulator valve .14 makes possible the
. control of the pressure in the house service line
(8 within narrow limits and it is, of course, to
be understood that the pressure in the tank out-

. let 13 and the jet supply line 6 is substantially
greater than the pressure in the house service
line 186. )

With this arrangement, the pump 8 huilds up
fluid pressure in the tank 12, which is trans-
mitted through the jet supply line i§ to the
condult formed between the suction line 5 and
the well casing {, and this fiuid pressure, in
passing through the jet in the Jet pump, acts
‘upwardly in addition to the suction applied di-
rectly by the pump 8 to the suction Iine § to
Hit water from the Interior of the well point 2
and through the priming and suction chamber §
of the pump to the pump and thence through
the delivery pipe ! of the pipe to the tank 12.

For deep wells of average depth, as for depths

- gether by means of suction line coupling mem-

15 the lowermost section 5 of the suction line is

v Screw-threaded end portion 2% with an annular

23
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exceeding 50 feet, it is preferred that the ar-

rangement illustrated in Figure 2 be utilized.
The arrangement of the well casing 1, well point
2, separator fitting 3, suction line § and jet pump
6 is the same as that illustrated ‘in Figure 1.
As shown in Figure 2, the suction line B is pro-
vided with a check valve Ba which enables fluid

to pass upwardly in the suction line § to the .

-priming and suction chamber 9 of the pump 8,
while preventing flow in the opposite direction in
the suction line 5.

The delivery line {1 of the pump is connected
directly fo the pressure regulator valve 14 which

" has connection through the tank supply line (1

with the tank {2, and the tank 12 is directly

connected to the house service line {5. The Jet
supply line I6 is connected by the line I8 with
the pump delivery {i and also by means of the
line 18 with the tank supply line {1. _The line

19 is provided with a check valve (8¢ by means

of which, fluid may flow to the jet supply line:

18 from the line {71 and whereby return flow is

prevented. The operation of the motor 10 to 0

drive the pump § is controlled by the electric
pressure switch 20, which is, mounted on the
water tank 12 and which is provided with suit-
able electric connection (not shown) with the
operating circuit of the motor {0 for controlling.
the motor 0. ,

In the arrangement illustrated in Figure 2,
pressure differential between the pump delivery
i1 and the tank supply line 17 is controlled by
the valve {4, and fluid is normally supplied from
+ .pump delivery {1 through line 18 and Jet sup-
ply lIine [6 to the space between the exterior
of the suction line 5 and the interior of the well
casing | and thence through the jet pump 86,
‘where it aids the suction applied by the pump
upon the suction line 5§ in lifting water from
the interfor of the well point 2. The check

valve 19a prevents flow of fluld from the Jet
supply line 16 to the tank supply line i7, but
.Whenever the pressure in the tank supply line.
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. of any sultable material and Interposed between
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_ of the casting 22.
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IT and tank 2 is greater than that in.the jet -
supply line 16, the check valve 9¢ permits fluid
to flow from the tank supply line 17 through the
line. 19 to the jet supply line 16, where it is.
additive to the fluid pressure supplied through
line 18 to the et supply line 6. 2

The details of the jet pump illustrated in Fig-
ures 1 and 2 are shown in Figures 3, 4 and 5.
As shown In those figures, -the suction line §

piping, also designated 5, which are ‘internally
screw-threaded at. their ends and secured  to-
bers 2. To the lower screw-threaded end of
screw-threadedly attached the exteriorly screw-
-threaded upper end 23 of the casting 22, which
forms the main body of the jet pump. This
casting 22 is provided adjacent and below the

thrust shoulder 24 which is adapted for abut-
ment with the extreme end of the lowermost sec-
-tion § and the upper end of the casting 22 is
provided with a frusto-conical downwardly re-.
duced interior portion 25 which leads’ to-.the
throat 26 of the jet pump. Immediately below
the throat 26 is the mixing chamber 27, .-
An anunlar transverse wall 28 extends from
side to side of the lower portion of the casting
22 and joins the sides of the casing, and in the
upper portion of this wall is a screw-threaded
aperture 29 ‘in which is screw-threadedly se-
cured the jet 30 which provides communication
between the mixing chamber 21 and the trans-
verse channel formed by the annular wall 28,
which transverse channel communicates with the
space between the exterior of the walls of the
casting 22 and the interior of the wall of the
well casing 1. The annular wall 28 separates .
the surrounding portion of the casting 22 into
two conduits 3f (Fig. 4) for supplying water
upwardly to the mixing chamber 27. The ex-
treme lower end of the casting 22 is screw- -
threaded at 32 and receives the upper screw-
threaded portion 33 of the casing anchor mem-
ber 84 which has the foot valve seat 35 formed
at its upper end and the valve stem guide 36
formed therein below and in spaced relation
to the seat 35 and provided with a central bore
or aperture 37 for receiving the stem 38 of the
foot valve which has the disk 39 thereof formed

an upper washer member 46 and a lower washer
member §f which are clampingly engaged there-
with by means of the head 42 of the stem 38
and the nut 43 which is disposed on the serew-
thireaded upper portion of the stem 3s.

At its lower end, the stem 38 is provided with a
suitable transverse pin 44 which supports the
thrust washer 45. The spring 46 has at its upper
end in engagement with the wall 35 and its lower
‘end in engagement with the washer 45 in such
manner as normally to retain the foot valve disk
39 on the seat 35 to prevent flow of fluid down-
wardly through the foot valve. Below the wall
38, the casing anchor member 34 is provided with
an outwardly directed annular flange for engag-
ing the lower end of the flexible sealing ringi 7
which has its upper end engaged by a washer 471
which is in abutment with the extreme lower end

Below the above deseribed annular flange, the
casing anchor member 34 is provided with a loop-
shaped extension 48, to one side of which the cas-
ing anchor spring 49 is secured at either end by




means of a suitable rivet 50. The casing anchor
spring 49 is in the form of a flat spring member
- suitably bowed for cooperation with the member
48 at the interior wall of the well casing | to pre-
vent relative rotation therebetween. .

The direction of flow of fluid is shown in Fig-
ures 3 and 5 and it will be seen that fluid under
pressure flows downwardly between the interior
wall of the well casing | and the exterior wall of
the casting 22 through the annular wall 28 and
thence upwardly through jet 30 to the mixing
chamber 21 (full lines, Fig. 5). 'This upwardly
directed water spreads outwardly from the jet 30
to form a spray indicated
ure 3, and this causes a
duces the pressure above

partial vacuum or re-
the disk 39 of the foot

" wardly, whereby water flows upwardly through
the foot valve port into the mixing chamber, and,
with the water which has passed thereinto from
the jet 30, it passes upwardly through the throat
26 and the frusto-conical portion 25 and thence
upwardly through the suction line § under suc-
tion applied to the suction line § by the pump 8.

jet 30 is, of course, additive to the upward force
of suction applied through the suction line §5 by
thepump 8. ~

When the pump Is operating and suction is ap-
plied through the suction line 5, the foot valve
disk 39 is raised from its seat’ whereby to permit
upward flow of water from the well point 2 into
the mixing chamber of the jet pump 6. However,
as soon as the pump 8 ceases to exert suction
through the suction line §, the foot valve disk 39
is seated to prevent downward flow of water
through the foot valve port and thus to prevent
loss of prime in the pump system. -

While the pump -illustrated is of the motor
driven reciprocatory type, it is, of course, to be
understood that various other known forms of
pumps may be applied in the same manner and
for .the same purpose. Furthermore, while the
pump 8, in both of the arrangements illustrated
in Figures 1 and 2, has been shown as closely dis-
posed with respect to the head of the well or the
upper end of the well casing |, they may be quite
remotely disposed with respect
any wise appreciably affecting the efficiency of
the system. ' .

The extreme compactness of the jet pump g,
and its arrangement with the suction line 5 con-
centrically of the well casing i, permits the use of
well casings of such small diameter 8s have hith-
erto been used entirely in
The ability to use such small well casings makes
it possible to drive wells of such depth as hitherto
necessitated expensive and laborious well boring
operations. While it was hitherto possible t0
drive such casings to such depth as to secure deep
wells, it was impossible to lift water from such
depth by any known apparatus which could be
disposed within casings of such small diameters
as, for instance, the most common size of shallow
 well casing of 1%’ diameter. The ability to use
casings of such small diameter appreciably re-
duces the cost of deep wells due to the reduction
of cost required for the provision of suitable well
casings. ’

In deep well systems constructed according to
the principles of this invention, the only part be-
low the ground level which might be considered
a moving part is the foot
may not, in the strictest sense of the word, be
called a_ moving part, because it merely opens

by dotted lines in Fig-

valve so as to cause the foot valve to mhove up-

The upward force of the water passing through .

thereto without in-

shallow driven wells.

valve, although this part

21,808
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when the operation of the pump 8 begins, and
closes to prevent down flow of water therethrough
when the suction in the suctioni line 5 is suffi-
ciently reduced to permit such down flow of water
through the foot valve of the jet pump 6. One
of the important features of the invention is the
use of the well casing I, in cooperation with the -
suction line §, concentrically arranged therein, to -~
form a conduit for supplying water downwardly
for operation of the jet pump. :
the invention

Another feature of is the provi-

_sion of structure which is. sufficiently compact to

make possible the use, in deep wells, of well casing
of such small diameter as will permit them to be

. driven into the ground to sufficient depth without

the necessity for boring which is a necessary and
expensive procedure where well casings of great-
er diameter must be provided. In its broader as-
pect, this invention consists in the provision of a
method and apparatus for the production of deep
well operation by the use of shallow ‘well pump
structure. o ]

It is, of course,” to be ‘understood that the
above-described structure is merely illustrative of
the manner in which the principles of my inven-
tion may be utilized and that I desire to compre~

" heng¢ within my invention such modifications as

30 ¢
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line directly with the

. pump, means
the suction of sald pump

come within the scope of the claims and the in-
vention.. ) - ) ) )
Having thus fully described my invention, what
1 claim as new and desire to. secure by Letters
Patent is:

1. In a deep well pump system, a pump, 3
pump delivery line connected to the delivery of
said pump, a pressure regulator valve connected
to said delivery line, a tank supply line connected
to said pressure regulator valve, a water tank
connected to said tank supply line and to a house
service line, jet pump means including a suction
line and jet pump supbly conduit means, means
inciuding a check valve connecting said suction
iine with the suction of said pumb, means directly
connecting said jet pump supply conduit means
with said pump delivery line, and means. includ-
ing a check valve connecting said tank supply
line ‘with said jet pump supply conduit means.

2. In a deep well pump system, a motor driven
pump having a suction and a delivery, a pump
delivery line connected to the delivery of said
pump, & pressure regulator valve connected to
said pump delivery line, & tank supply line con-
nected to said pressure regulator vaive, & water
tank connected to said tank supply line and to &
house service line, pressure responsive pump
motor contro! switch means on said tank, jet
pump means including a suction line and sur-
rounding jet pump supply. conduit means, means
including a check valve connecting said suction
suction of said pump, means
directly connecting said jet pump supply conduit
means with said pump delivery line, and means
including a check valve connecting said tank
supply line with said jet pump supply conduit
means. :

3. In a deep well system, a well casing, a jet
pump in said well casing, & suction line in said
well casing connected to said jet pump, sealing
means forming a jet pump supply conduit be-
tween said well casing and said jet pump and
suction line, and means for applying suction to
said suction line and fiuid pressure to said jet
pump supply conduit comprising a fluld pressure
including a check valve connecting
to said suction line, &
pump delivery line connected to the delivery of




4

said pump, a pressure regulator valve connected
to said pump delivery line, a water tank con-
nected to a house service line, a connection be-
tween said tank and said pressure regulator valve,
means including a check valve connecting said
" last-named connection with said jet pump sup-

ply conduit, and means directly connecting said -

pump delivery line with said jet pump supply
conduit,

4. In a deep well system, a well casing, a jet
pump in said well casing, a suction line in said
well casing connected to said jet pump, sealing
means forming a jet pump supply conduit be-
tween said well casing and said jet pump and
suction line, and means for applying suction to
said suction line and fluid pressure to said jet
bump supply conduit comprising a motor driven
pump, means including a check valve connecting
the suction of said pump to said suction line, a
pump delivery line connected to the delivery of
said pump, a pressure regulator valve connected
to said pump delivery line, a water tank con-
nected to a house service line, a pressure respon-
sive pump motor coritrol switch connected to said
water tank, a connection between sald tank and
said pressure regulator valve, means including a
check valve connecting said last-named ronnec-
tion with said jet supply conduit, anc¢ means
directly connecting said pump delivery line with
said jet pump supply conduit. .

- In a deep well pump system, g liquid pres-

' sure pump having a suction conduit and a de-
livery conduit, a tank connected to the delivery
conduilt of said pump, pressure regulator valve

interposed in said delivery conduit between said .

pump and said tank, a service delivery line con-
"nected to said tank, a well casing, a suction pipe
in said well casing, a sealing member between
said well casing and said suction pipe dividing
said well casing into upper and lower chambers,
a jet pump in said suction pipe communicating
with said upper well casing chamber and dis-
charginginto said suction pipe, said suction pipe
being connected to the suction conduit of said
fluid pressure pump above said jet pump and to
said lower well casing chamber below sald jet
pump, a foot valve between said suction pipe and
sald lower well casing chamber, and means con-
necting said fluld pressure pump delivery conduit

- on the exit side of sald pressire regulator valve ¥

with said upper well casing chamber. .
6. In a deep well pump system, s well casing,

a suction pipe In said well casing, sealing means
between said well casing and said suction pipe
dividing said well casing into upper and lower
well casing chambers, a jet pump within said
suction pipe connected to said upper well casing
chamber, a fluid pressure pump having a suction
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conduit and a delivery conduit, means connect-
ing said suction pipe with said pump suction con-
duit, a tdnk connected to sald pump delivery con-
duit, a pressure regulator valve interposed in said
pump. delivery conduit between sald pump and
said tank, a service delivery line connected to
said tank, and 8 pair of jet pump supply lines
connecting said upper well casing conduit with
said pump delivery conduit on opposite sides of
said pressure regulator valve. : )
7. In a deep well pump system, a fluid pressure
pump having a suction and a delivery line, a
service line connected to the delivery side of said
pump, fluid flow regulator means connected to
said delivery lime and communicating with said
service line, & well casing sealed at the top form-
ing an upper chamber, a Jet pump located near
the bottom of sald casing, a suction line in said
well casing connected to said jet pump and the
suction side of said Auid pressure pump, means
comprising a conduit and including said upper
chamber connected with said delivery lne on
elther side of said fluid regulator means and the
inlet side of said jet pump for supplying fluid
under pressure to operate said jet pump, means
comprising s perforated well point communicat-
ing with said well casing, means for sealing the
lower part of said well casing below said Jjet pump
S0 as to divide the well casing into an upper and
lower chamber, and a foot valve below said jet
pump for controlling the flow of fluid from the
lower chamber of said well casing into the upper
chamber and to said jet pump,
8. In a deep well pump system, & fluid pressure
pump having a suction and delivery line con-
nected therewith, a service-line communicating
with the delivery side of said pump, fluild flow
regulator means connected to said delivery line
and communicating with said service line, g well
casing In which is disposed near the bottom a jet
pump means, a suction line in said casing and
connected to said jet pump and the suction side
of said fluid pressure pump, means comprising a
-conduit and including the upper chamber of said
casing connected with said delivery line on either
side of said flow regulator means and the inlet
side of said jet pump, whereby fluld under pres-
sure to operate sald jet pump may be supplied
from the service line or directly from the fluid
pressure pump delivery line, said casing forming
a lquid passageway for the operation of said jet
pump, means comprising a perforated well point
communicating with the bottom portion of said
well casing, and means for sealing the lower part|
of said well casing below said jet pump so as to
divide the well casing into an upper and lowe:
chamber.
i ANTHONY G. HORVATH.




