April 9, 1940. A. G. HORVATH - 2,196,453

JET PUMP
Filed Dec. 22, 1937 3 Sheets-Sheet 1

PRIMING AND
SUCTION CHAMBER

Fged

PRESSURE REGULATOR

VALVE
3
/’.L'.‘\ ,M
\-
25 U 7z g3
dd=dh )
e ——— I I=————\ .
/‘ - W
HOUSE SERVICE Z5 ——
LINE - s
_ SUCTION LINE
JET SUPPLY LINE 4 PR

B\
Sl SEPARATOR FITTING

777

(LS WELL CASING

RING

JET PUMP:
FLEX/BLE SEAL /

o
R . Javentor
S Arrrony G. HorvaTH

) 2 i F rvelnest
/42‘2‘0)’/7(_2/6




April 9, 1940. A. G. HORVATH 2,196,453

JET PUMP
Filed Dec. 22, 1937 3 Sheets—-Sheet 2
ELECTRIC PRESSURE S%y p24

IWITCH

20
: . - PRIMING AND
PRESSURE REGULATOR SUCTION CHAMBER
VALVE ~ 0

WATER _ ; 4
TANK 2z H - . -
dzz N[ ) cueck vaLve A\ & ﬂ @\\
(YT z i:!, R4
—’I-ITI-"E ’,Er_é.!l_lt!ﬁl-_‘:‘_w-' NE2Y
% ﬂ J _ ¥ 2\
‘l N = N e > ’
27
CHECK VALVE % SUCTION LINE
E‘\\ i =] )
# 0‘: g /\L:EJER vice el SpSo JET SUPPLY LINE
, 2 scraraTor FrTTING

4

| —

FARTH

S

JET PUIMP
( FLEXIBLE SEAL

, RING

/- WELL POINT

= ~ —9‘?9?0—”?0:’5“5—-
_2_%—6_0 _e.o.“a LL’DOLG_O_E .
LS, 2oafl [0 ep 2 2 SaTab Osy
S0 -0 o a0 o9, 09a
o o DO of lge Q—AGQ—D—ﬁ—O
o o o~ B IR OZ)D
O _ o0 22§ o4 O ol o J
RSN | OB pP
“p~ge =0l 2 o ;Q;—A-O—— 2 Jrventor
° ° 0o i @ .
- 0—"01),2;, of foeoZ o200, ANTHONY G. HORVATH
— 20 5o o roo-—= — 0095:_7 By
: o | 14 o -
_D_OO_D D—:O; U o0, o= 70%«,«_,9‘ -/-WJ
ec_"o‘?,a_bo_‘;,__zo 3;05 Ode b Attorneys




April 9, 1940. A. G. HORVATH 2,196,453l

JET PUMP
Filed Dec. 22, 1937 3 Sheets—Sheet 3 -

P 7
PACKING .<_\‘Z;1 7‘@'7

GLAND N+
2\ NI
Q/ ﬁ“\w t %
PACKING \f&
NN 7 123 24
JET '%‘\
SUPPLY 5%‘4 »

INLET

V

! 2644~ MU THROAT
27 / MIXING
_ L&/ " CHAMBER d
'T% % \'\‘_7< e%ey:é_
% 4 . JET
%; v ! 31 \6— . 31
- % 1
SEPARAT . } 2 }
FITTING l | A | P
-7 | 4 42 28
Z % Y oot
sveTion Y] § 35, <
N \;}’ 39+ | T VALVE
LINE ] 3% 5L X ‘
—— ' 41 ;%/ - 32
I PN |7\ E I C\ 7 | oY,
Ag— 7] HA-SrAL
5N 27 N 374 . RING
- 7 46
N A S 29
svcrion) ¥ A Z2/B\W» \s
LINE —4] P 44
COUPLING S04
‘. "
\ 4 NE
49
5\-—7'—&M§ DL
WELL | !
CASING e -—'/y
CASING
ANCHOR N : Jrventor
[_1 50 ANTHONY G. HorRVATH
’ .3}/7_ z M }/”‘Eé;,,‘,«‘ »

Attorneys




Patented Apr. 9, 1940‘

UNITED STATES

2,196,453

PATENT OFFICE

2,196,453

JET PUMP

Horvath, Dayton, Ohio, assignor to
Pump and Manufacturing Com-
pany, Dayton, Ohio, a corporation of Ohio

. Anthony G.
The Dayton

Application December 22, 1937, Serial No. 181,188

¢ Claims.

This invention relates to pumps and in particu-
lar to deep well jet pumps.
It is an object of this invention. te provide a
deep well jet pump system which is simple, eco-
% nomical and efficient.
1t 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
10 such casings may be utilized and driven to suffi-
clently deep ground levels to form a deep well.
1t is a further object of this invention to pro-
vide, in such a system, a jet pump structure par-
ticularly adapted for disposition in a well casing
8 in such manner as to utilize the well casing itself
for supplying water for 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
20 structure particularly adapted for dispesition in,
or insertion in, a well casing for cooperation
therewlth to provide a jet pump operative, in con-
nection with a pressure tank pump system or the
like, to lift water from deep wells.

It is & 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
80 and other operative structure may be located at

a2 substantial distance from the well without im-
pairment of the efficiency of the system.
It is a further object of this invention to pro-
vide a deep well pump system wherein casings of
85 small diameter, such as those customarily used in
shallow wells, may be driven to form a deep well
of g desired depth whereby to obviate the neces-
sity for expensive well boring.
These and other objects and advantages will
40 appear from the following description taken in
connection with the drawings.
In the drawings:
Figure 1 is s dlagrammatic view of a preferred
water system installation for deep wells of moder-
48 ste depth;
Figure 2 is a similar view of an installation
found preferable for deep wells of average depth;
Figure 3 is a section of a jet pump according
to the principles of this invention with the well
casing and suction line broken away;
Figure 4 is a section taken on the line 4—4 of
Figure 3; and
Figure 5 is a section taken on the jine 5—5 of
Pigure 4.
88  According to the principles of this invention,

28

(CL 103—5)

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 location with the ut-
most of convenience in operation; service and in-
spection regardless of the location of the well.
Also, due to the compactness of the jet 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 with the
concentrically and interiorly arranged sucfion
line to form a conduit for supplying water down-
wardly between the well casing and the suction
line for operating the jet pump.

Referring to the drawings in detail and with
reference particularly to Figure 1, wherein is

illustrated 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 cas-
ing" which is designated i has the perforated well
point 2 screw-threadedly or otherwise suitably
rigidly attached thereto and they may be gener-
ally located in operative position by driving, and
without necessity for boring. ’
Rigidly secured at the upper end of the well
casing { is the fitting 3 having a packing gland
_with packing &, through which extends down-
wardly the suction line § which has the jet pump
generally designated 6 rigidly secured to its lower
end and provided with a flexible sealing ring 1

REISSUED
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of rubber, synthetic rubber, or any other suitable .

material which engages and cooperates with the
inner wall of the well casing ! to form a water-
proof seal.

The suction line, as illustrated in Figure 1, is
connected to the priming and suction chamber
9 of the pump 8 which is suitably driven by the
motor 10, and which pump 8 is connected by
means of the delivery pipe fl with the tank 12
which provides a support for the pump. The
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 18 may be omitted and the tank outlet 13
may be connected directly to the house service
line {5. The jet supply line {6 is connected to
the tank outlet 13 and also to the separator fit-
ting 3. The packing 4 provides air and water
tight connection between the well casing | and
suction line 5 at the upper end, while the flexible
sealing ring 71 provides like connection between
the jet pump 8 and the lower end of the well cas-
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ing 1. This forms between the suction line 5 and
its connected jet pump 6 and the well casing
an annular air and water tight supply conduit for
receiving water from the tank 12 to the jet supply
line 16, which water is forced downwardly by pres-
sure 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 water from the interfor 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 15 within narrow limits and it is, of

- course, to be understood that the pressure in the

tank ocutlet 13 and the jet supply line 16 is sub-
stantially greater than the pressure in the house
service line 6. N

With this arrangement, the pump 8 builds up
fluid pressure in the tank 2, which is transmit-
ted through the jet supply line 16 to the conduit
formed between the suction line 5 and the well
casing 1, and this fluid pressure, in passing
through the jet in the jet pump, acts upwardly
in addition to the suction applied directly by
the pump 8 to the suction line 5 to lift water
from the interior of the well point 2 and through
the priming and suction chamber 9 of the pump
to the pump and thence through the delivery
pipe {1 of the pipe to the tank 12.

For deep wells of average depth, as for depths
exceeding 50 feet, it is preferred that the ar-
rangement illustrated in Figure 2 be utilized.
The arrangement of the well casing I, well point
2, separator fitting 3, suction line 5 and jet pump
6 is the same as that illustrated in Figure 1.

As shown in Figure 2, the suction line 5 is-provided

with a check valve 52 which enables fluid to pass
upwardly in the suction line 5 to.the priming
and suction chamber 9 of the pump 8, while pre-
venting flow in the opposite direction in the suc-
tion line 5. .

The delivery line f{ of the pump is connected
directly to the pressure regulator valve 14 which
has connection through the tank supply line 17
with the tank (2, and the tank 12 is directly
connected to the house service line I5. The jet
supply line 16 is connected by the line 18 with
the pump delivery I and also by means of the
line 19 with the tank supply line 11. The line 19
is provided with a check valve 18¢ by means of
which, fluid may flow to the jet supply line (6
from the line IT and whereby return flow is pre-
vented. The operation of the motor {8 to drive
the pump 8 is controlled by the electric pressure
switch 20, which is mounted on the water tank
12 and which is provided with suitable electric
connection (not shown) with the operating cir-
cuit of the motor [0 for controlling the motor (0.

In the arrangement illustrated in Figure 2.
pressure differential between the pump delivery
{f and the tank supply line {7 is controlled by
the valve (4, and fluid is normally supplied from
pump delivery I through line 18 and jet supply
line 16 to the space between the exterior of the
suction line 5 and the interior of the well casing
{ and thence through the jet pump 6, where it
aids the suction applied by the pump upon the
suction line 5 in lifting water from the interior
of the well point 2. The check valve 19a prevents
flow of fluid from the jet supply line 16 to the
tank supply line |7, but whenever the pressure
in the tank supply line {1 and tank 12 is greater
than that in the jet supply line 18, the check
valve (9a¢ permits fluid to flow from the tank
supply line 1T through the line {9 to the Jet
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supply line 18, where it is additive to the fiuid .
- pressure supplied through line 18 to the jet supply

line 186. - S :

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 § is
formed of a plurality of lengths or sections of
piping, also designated 5, which are internally
screw-threaded at their -ends and secured to-
gether by means of suction line coupling mem-
bers 2f. To the lower screw-threaded end of the
lowermost section § of the suction line is screw-
threadedly attached the exteriorly screw-thread-

[}

ed upper end 238 of the casting 22, which forms _

the main body of the jet'pump. This casting 22.

is provided adjacent and below the scréw-thread-
ed end portion 23 with an annular thrust shoul-
der 24 which is adapted for abutment with the
extreme end of the lowermost section 5 and the
upper end of the casting 22 is provided with a
frusto-conical downwardly reduced interior por-
tion 2§ which leads to the throat 26 of the jet
pump. Immediately below the throat 26 is the
mixing chamber 27.

An annular 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 secured
the jet 30 which provides communication between
the mixing chamber 2T and the transverse chan-
nel formed by the annular wall 28, which trans-
verse channel communicates with the space be-~
tween the exterior of the walls of the casting 22
and the interior of the wall of the well casing f.
The annular wall 28 separates the surrounding
portion of the casting 22 into two conduits 31
(Fig. 4) for supplying water upwardly to the mix-
ing chamber 21. The extreme lower end of the
casting 22 is screw-threaded at 32 and receives
the upper screw-threaded portion 33 of the casing
anchor member 34 which has the foot valve seat
35 formed at its upper end and the valve stem
guide 38 formed therein below and in spaced
relation to the seat 35 and provided with a cen-
tral bore or aperture 37 for receiving the stem
38 of the foot valve which has the disk 39 thereof
formed of any suitable material and interposed
between an upper washer member 40 and a lower
washer member 41 which are clampingly engaged
therewith by means of the head 42 of the stem
38 and the nut 43 which is disposed on the screw-
threaded upper portion of the stem 28. o
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 its upper
end in engagement with the wall 36 and its Jower
end in engagement with the washer 45 in such
mmanner as normally to retain the foot valve disk

39 on the seat 35 to prevent flow of fuid down--

wardly through the foot valve. Below the wall
36, the casing anchor member 34 is provided with
an outwardly directed annular flange for engag-
ing the lower end of the flexible sealing ring 1
which has its upper end engaged by a washer 47
which is in abutment with the extreme lower end
of the casting 22.

Below the above described annular flange, the
casing anchor member 34 is provided  with a
loop-shaped extension 48, to one side of which
the casing 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
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member 48 at the interior wall of the well casing
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1 to prevent 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 mix-
ing chamber 27 (full lines, Fig. 5). This up-
wardly directed water spreads outwardly from
the jet 30 to form a spray indicated by dotted
lines in Figure 3, and this causes a partial vac-
uum or reduces the pressure above the disk 39
of the foot valve so as to cause the foot valve to
move upwardly, 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 suc-~

tion line 5 under suction applied to the suction
line 5 by the pump 8. The upward force of the
water passing through jet 30 is, of course, ad-
ditive to the upward force of suction applied
through the suction line 5 by the pump 8. ,

When the pump is operating and suction is
applied through the suction line 8§, 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. How-
ever, as soon as the pump 8 ceases to exert suc-
tion through the suction line 5, 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

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 thereto
without in any wisé appreciably affecting the
efiiciency of the system. : )

The extreme compactness of the jet. pump 6,
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 as have
hitherto been used entirely in shallow driven
wells. 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 pos-
sible to 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 1Y4*’ diameter. The
ability to use casings of such small diameter ap-~

preciably reduces 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
below the ground level which might be consid-
ered a moving part is the foot valve, although
this part may not, in the strictest sense of the
word, be called a moving part, because it merely
orens when the operation of the pump 8 begins,

and closes to prevent down flow .of' water there-.

through when the suction in the suction line §

3

is sufficlently reduced to permit such down flow

- of water through the foot valve of the jet pump

8. One of the important features of the inven-
tion is the use of the well casing I, in cooper-
ation with the suction line 5, concentrically ar-
ranged therein, to form a conduit for supplying
water downwardly for operation of the jet pump.

Another feature of the invention is the pro-

vision 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 greater diameter must be provided.
In its broader aspect, this invention consists in
the provision of s method and apparatus for the
production of deep well operation by the use of
shallow well pump structure.
" It is, of course, to be understood that the
above-described structure is merely illustrative
of the manner in which the. principles of my in-
vention may be utilized and that I desire to com-
prehend within my invention such modifications
as come within the scope of the claims and the
invention. . :
. Having thus fully described my invention, what
I claim as new and desire to secure by Letters
Patent is:

1. In a deep well pump system, a pump, a 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
sald pressure regulator valve, a water tank con-
nected to said tank supply line and to a house
service line, jet pump means including a suction
line and jet pump supply conduit means, means

understood that various other known forms of .including a check valve connecting said suction

line with the suction of said pump, means di-
rectly connecting said jet pump supply conduit
means with sald pump delivery line, and means

- including a check valve connecting said tank sup-

ply 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, a tank supply line con~
nected to said pressure regulator valve, a water

' tank connected to said tank supply line and to a

house service line, pressure responsive pump
motor control 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
line directly with the suction of said pump, means
directly connecting said jet pump supply con-
duit means with said pump delivery line, and
means including a check valve connecting said
tank supply line with said jet pump supply con-
duit means.

3. 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 suc-

tion line, and means for applying suction to said
suction line and, fluid pressure to said jet pump
supply conduit comprising a fluid pressure 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 connected
to a house service line, a connection between said
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tank and said pressure regulator valve, means in-
cluding a check valve connecting sald last-named
connection with said jet pump supply 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 lne in said
well casing connected to said jet pump, sealing
means forming a jet pump supply conduit be-
tween said well casing and sald jet pump and
suction line, and means for applying suction to
said suction line and fluid pressure to sald jet
pump 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 connected
to a house service line, a pressure responsive
pump motor control switch  connected to said
water tank, a connection between said tank and
sald pressure regulator valve, means including a
check valve connecting sald last-named connec-
tion with said jet supply conduit, and means di-
rectly connecting said pump delivery line with
said jet pump supply conduit.

5. In a deep well pump system, a liquid pres-
sure pump having a suction conduit and a deliv-
ery conduit, a tank connected to the delivery con-
duit of said pump, pressure regulator valve inter-
posed in said delivery conduit between said pump
and said tank, a service delivery line connected to
said tank, a well casing, a suction pipe in said well

2,106,458

casing, a sealing member between said well casing
and sald 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 discharging into sald
suction pipe, said suction pipe being connected
to the suction conduit of said fluld pressure pump
above said jet pump and to said lower well casing
chamber below said jet pump, a foot valve be-
tween sald suction pipe and said lower well cas-
ing chamber, and means connecting said fluid
pressure pump dellvery condult on the exit side
of sald pressure regulator valve with said upper
well casing chamber,

6. In a deep well pump system, a well casing, a
suction pipe in sald 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
conduit and a delivery conduit, means connecting
said suction pipe with said pump suction conduit,
a tank connected to said pump delivery conduit,
a pressure regulator valve interposed in said
pump delivery conduit between said pump and
said tank, a service delivery line connected to
sald tank, and & pair of jet pump supply lines con-
necting said upper well casing conduit with said
pump delivery conduit on opposite sides of said
pressure regulator valve.

ANTHONY G. HORVATH.

10

15

20

30



