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4 Claims. i

My invention relates to an improved form of
the deep well pump as described in my former
Patents 2,183,351, Dec. 12, 1939, 2,246,678, June
24, 1941, and 2,275,364, Mar. 3, 1942, and in my
forfeited application 256,713 filed Feb. 16, 1939.
" My present invention has the advantage that
the automatic control unit is protected from
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variations in pressure in the intake passage near .

the pump so that a small plunger and support-

ing spring give the same uniform. operation to’

the unit that could otherwise be secured only by
the use of a large diaphragm and very heavy
supporting spring.

Another advantage of the construction here
shown and described is that the flow to the jet is
controlled by a separate valve and pressure unit
so that this valve responds to variations in the
pressure withih the intake passage, to auto-
matically decrease the jet flow whenever the in-
take pressure becomes greater than a desn'ed
maximum.

Another advantage of this construction is that
the jet flow is further automatically controlled
at the nozzle of the jet unit, this control being
supplementary to the control already mentioned
and being influenced by the pressure in the in-
take passage at a point just above the jet booster
unit. .

A further advantage is found in means for
more readily clearing the pump of air, this being
of especial advantage when the pump is discharg-
ing against considerable pressure.

- Referring to the accompanying drawing,

Figure 1 shows a vertical section through the

-complete pumping plant, well and storage tank.

Figure 2 shows an enlarged section through
the booster jet unif, both of the jet units being

of the same constructlon

Figure 3 shows a more enlarged section of the
jet nozzle construction,” with the surrounding
parts cut away. - .

Figure 4 shows a transverse sectional view of
the jet slide valve at the line a—b, Figure 3.

Figure 5 shows a, transverse sectional view
through the jet unit, on the line c—d of Figure 2.

Referring to Figure 1, the double acting pump,
I is operably connected to the motor 2, motor 2
being controlled by switch 3. A storage tank, 4
is connected to the discharge chamber {’ by
passages 9, 8’ and the chambers 7 and 10 of the
master control unit 6.

The control unit 6 has two dlstnbutmn cham-
bers 1, 1’ éach, of which is connected to passage
5. A plunger 8 extends across the top of chamber
1, being supported against the discharge pressure
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by a spring 9. The slidmg plunger type valve,
{1 controls the passage from chamber T to cham-
ber 10, and is fixed to plunger 8.

Chamber 10, in addition to being connected to
passage §’, has the repriming port, 1’’, port 1
being controlled by the slide valve, 14 whlch is
fixed to plunger, 8. Port 1’/ is conneeted by pas-~
sage §2 to he intake passage 13. A passage,
14’", extends through the plunger slide valve, {4,
to equalize pressure on its two sides at all times

The cylinder 9’ extends upwardly from cham-
ber 1, and contains the spring 8. Diaphragm.
chamber, 8’ is connected to cylinder 9’ and has
the pressure release port, 16/, which is controlled
by valve, 14’,. Diaphragm Il’ is ‘exposed to at-
mospheric pressure on its top surface and is sup-
ported by the spring 6’. Valve 14’ is fixed to
diaphragm {1’, The port 10’ is connected to the
intake passage 13 by passages 12, 12’.

The lower control chamber, 1’ has the. port
15’ which is controlled by the valve member, 8.
From port 5’ the passage {5 extends to the
booster jet units, 171, 17’. A cylinder, 19 extends
from chamber 1’ and has in it the plunger, 20
which is supported by the spring, 21. Valve 8
is fixed to plunger 20 by plunger rod, 20°’. ‘At a
point under plunger, 20, cylinder 19 is connected
to passage 13 by passages 12 and 22.

In the pump, !, the air relief passage, 2’ ex-
tends from end to end of the cylinder, 3’, with
the ball check ‘valve, 3’ connected into the pas-
sage at one point.

The main intake passage {3 is extended down-~

" wardly from the intake chamber 1’ ’, and to the
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et booster unit, 1T and thence by passage 13’ to
booster unit 17’. "A check valve 24 is prefer-
ably connected into passages 13, while the foot
valve 25 is preferably connected to passage 13’
which extends from unit (1’ to the water of
the well. The booster units 17, {1’ are identical
in construction except that unit i1’ is adjusted
to-operate at the lower level at which it is placed.
" The construction of units 17, 171’ is better seen
by referring to Figures 2, 3, 4, and 5. The jet
chamber 16’ has the jet orifice or nozzle, 21
which opens into the jet intake chamber, 28. The
cone shaped expansion tube, 29 is disposed with

* its smaller end opening into chamber, 28 just over
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the jet nozzle, 21. 'The expansion tube, 29 has
its upper and larger end connected to intake pas-
sage {3, or 13’ as the case may be.

‘The cylinder 31 is extended downwardly from

- chamber 16" and has the plunger 31’ disposed

&6

in it. ‘A  spring, 32 supports . plunger 3I1’.
Plunger rod 33 is extended upwardly and through
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the jet nozzle, 21, approximately closing the
nozzle when plunger 3#’ is at its top most posi-
tion, as shown. The tip of plunger rod, 33 is
cut away at a number of points on its circum-
ference, the channels 35, 36, 37 and 38, Figure 4,
becoming deeper at the point of rod 33, so that a
downward movement of rod 33 opens the jet
nozzle in proportion to the extent of the down-
ward movement of rod 33.

The disc 34 fixed on rod 33 limits the up-
ward movement of plunger, 31’, and a small air
port, 34’ allows air to pass through the nozzle
even when. disc 34 is seated. A pressure release
passage, 30, 30’ is extended from the top of tube,
28 to cylinder 3f, at a point under plunger, 32.
The pért, 28’ into chamber 28 preferably has the

~ deflecting wing, 28’/ Figure 5, to give the incom-
ing flow a rotative motion.

The operation of this pump is as follows:
When first putting the pump into operation,
with all piping being empty of water, a small
quantity of water is placed in the tank 4. The
repriming passage 12 connects the main intake
pipe, 13, to the chamber, 10, of the pressure con-
trol unit, and thence, by passage 5’ to the tank,
4. Therefore, when the pump is started, water
is drawn from the tank, 4, to the pump intake,

so that water is discharged to the pressure con-

trol unit. )

Valves Il and I8 of the control unit are closed
at low pressures, so pressure quickly builds up in
chambers 7, T’. The pressure of spring 21 is
preferably set so that valve 18 opens when the
discharge pressure has built up to about {0
pounds per square inch, with the pressure under
the plunger 20 being about five pounds of vac-
uum, since this chamber is connected to the
intake pipe 13, by pipes 12 and 22.

‘When the discharge pressure causes valve 18
to open, water then flows to the pipe, 15, so that
the air within it becomes compressed. This
pressure is communicated to chamber, 16’, of
the jet unit, causing plunger, 31’, to move down-
ward. Eventually pressure builds -up, opening
the jet slide valve, so that the a1r and water
pass on to fill pipe, 3. . -

The downward movement of plunger, 31’, to
open the jet, is controlled by setting the tension
of spring, 32, to properly cooperate with the nor-

mal operatlng discharge pressure, and the height

of the water column in pipe, 13—or, more ‘ex-
actly, the vertical distance of the jet unit below
the pump head. This vertical distance, of
course, varies with the depth of the well, since
the jet unit is preferably placed close to the bot-
tom of the well. Supposing the jet unit is to be
used at a distance of fifty feet below the pump
head, then it is necessary to provide for main-
taining a pressure, at the bottom of pipe 13, of
about twenty pounds per square inch. Such a
pressure lifts the water about forty feet, the re-

maining ten feet of lift being secured by ordinary.

suction. Or, if we state the matter in terms of
absolute pressure, saying nothing of suction,
then the absolute pressure at the bottom of pipe,
3, must be about thirty-four pounds per square
inch, which is sufficient to deliver the water to
the pump at a pressure of about nine pounds,
disregarding friction losses.. But in the remain-
ing description, the figures will be those of pump
pressure, and pounds of vacuum, rather than ab-
solute pressure.

Having determined what the normal operating
pressure must be at the bottom of pipe 13, and
under plunger, 31, through by pass, 30, it is then
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necessary to fix a normal discharge pressure
before determining a tension of spring, 32, that
will open the jet valve in a way to always sup-

" ply the required boost to the water column in

&
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pipe {3, and thus put the pump into contmuous
and full operation.

The pump, of course, has a capamty of more
than enough to supply the jet flow. There-
fore, with the main discharge valve, I, closed,
and the repriming valve, 14, open, the pump
quickly builds up a discharge pressure even with
the jet passage valve open. When this dis-
charge pressure has increased to a prearranged

‘point the plunger 8 is forced back opening valve,

{f, and closing the repriming valve, i4. The
pump is then in full operation.

The movement of valve i1 results out of the.
differences of pressure above and below plunger,
8, cooperating with the spring, 9. In order
that the plunger 8 shall move at a uniform dis-
charge pressure it is necessary that the pressure
under it be mintained at a uniform degree of
pressure. Plunger, 8, like also plunger 20, is
preferably of a rough leather cup, which, while
it contacts the wall of the chamber, nevertheless
permits a certain amount of leakage past it. If
there was no provision for removing this leak-
age, then the pressures above and below the
plungers - would soon become equal, and the
plungers bécome unresponsive to the discharge
pressure.  Since it is not necessary that valve
18 operate at a fixed pressure, the leakage past
plunger 20 is allowed to pass directly to pipe

13, by pipes 22 and 12. But a more uniform

operation of valve 1f is to be preferred, so, in
order that the pressure under plunger 8 shall not

" be effected by changes in pressure in pipe 13, a
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valve, 14’ is provided to control the passage, 12,
12’, passing to pipe (3. Valve 14’ is carried on
diaphragm, #1’, and the top side of diaphragm
11’ being open to atmospheric pressure it moves
to open valve, {4’ at any desired pressure, within
cylinder 9’ which pressure is manually con-
trolled by adjusting spring, 6’. Spring 6 is pref-
erably adjusted so' that valve 14’ opens only
when the pressure under plunger 8, from leakage
past the plunger, has become about ten pounds
per square inch. Having thus provided for a’
uniform pressure under plunger, 8, spring 9 is
adjusted to maintain a discharge pressure of,
preferably, about forty pounds per square inch.
Taking forty pounds as the normal operating
discharge pressure at the pump, the adjustment
of the spring controlling the jet unit may then be
made. - To this forty pounds of discharge pressure
must be added asbout twenty-five pounds, the
weight of a fifty foot water column, which is the

- total pressure which is delivered to chamber 16’
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over the plunger 31’ of the jet unit. 'The pres-
sure under this plunger, as already mentioned,
must be about twenty pounds per square inch, for
a fifty foot well. Therefore spring 32 must be so
adjusted, or proportioned, that it supplies the -
necessary pressure to balance the plunger against
a pressure of sixty-five pounds on its top sur-

-face, or the spring must supply a pressure of

about forty-five pounds per square inch of
plunger surface. Spring 32 is preferably a rath-
er long spring, and well compressed, so that a

-slight change in the pressure differentials of

plunger 31’ produces sufficient movement to com-
pletely open or close the jet valve. In this way
a satisfactory uniformity of operating boost is
delivered at all times, regardless of changing
water levels, and without the jet flow being un-
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necessarily great at high water levels. For in-
stance in a hundred foot well, where the water

level usually stood at the fifty foot level, the jet

unit would consume only 50% of its full volume,
thereby increasing the flow to the tank. In such
an instance the use of two separate units, allows
the lower unit to be automatically and entirely
out of operation, and the top unit operating at
full capacity at fifty foot water levels, while, as
the water level goes lower the lower jet unit goes
into operation to whatever extent is required to
keep the pressure right at the bottom of the in-
take pipe. :

There is normally a drop in pressure of about
five pounds at valve, I, of the pressure control
unit. If it desired to put the tank pressure up
to a maximum of forty pounds, then the pressure
in chambers, 1, T’ will run to forty-five pounds,
at which pressure the cut out switch 3 stops the
pump. At this increased. discharge pressure, the
jet unit automatically produces an increase of
bressure at the bottom of the pipe 13, and this
Increased pressure is, of course, reflected in in-
creased pressure, or decreased vacuum, at the
pump intake. But, due to the control valve 14°,
on diaphragm, 11’ this increase of intake pres-
sure does not affect the operation of the main
Pressure control valve.

Should the jet unit nozzle become clogged, a

slight manual pressure on diaphragm, I{’, for a.

time, causes the pressure under plunger 8 to in-
crease, and this, in turn causes the discharge
bressure to build up so sharply that the jet unit
plunger moves down to entirely draw the control
rod, 33 from the jet, thus freeing it of any trash,
or scale, .

If 1t is desired, the jet passage check valve 18
may be adjusted to open at a pressure of about
five pounds below the normal operating pressure,
In which case it automatically controls the jet
flow, without the use of the special jet unit.
For when so set this valve tends to partly close
whenever the intake pressure rises above normal,
as when the water level becomes very high.
Such a control, however, is not so efficient as the
volume control, by the jet unit, since it operates
to decrease the pressure at the jet. :

The by-pass 2’ on the pump helps to clear the
pump of air, especially when it is discharging
against considerable Dressure, as it usually is
when the switch is set to operate at g twenty to
forty pound rank range. Under such an in-
stance air becomes compressed in the main
bump cylinder, then on the return stroke it ex-
pands preventing the taking in of more air, so
that air in the intake pipe is not readily removed.
In such an instance by-pass 2’ enables the com-
pressed air in the right end of the cylinder, to
escape to the left end where the pressure, at
that instant, is very low. Air is thus well dis-
charged from the right end, which keeps drawing
in air from pipe 13, while the pressure in the left
end builds up until it is discharged to pipe 5.
This by-pass is so small that’ it conducts practi-
cally no water, and the check valve 3’ entirely
prevents water or air from flowing In one
direction. ’

I claim as new:

1. In a deep well pumping plant, the combina-
tion of a double acting pump, an intake chamber
and a discharge chamber on said pump, means
for operating said pump, a storage tank, a well,

. a discharge passage from said discharge cham-
ber, a discharge control unit connected to said
discharge passage, a main discharge control
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chamber in sald unit, a secondary or jet passage
control chamber in said unit, each of said cham-
bers being connected to said discharge passage,

‘& cylinder extended from said main ¢ontrol
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chamber, g plunger in said cylinder, a spring dis-
posed to support said plunger agginst the dis-
charge pressure, g diaphragm chamber con-
nected to said cylinder, back of said plunger, a
diaphragm across said chamber, a pressure re-
lease port from that side of said diaphragm
chamber which is adjacent to said -cylinder, a
valve controlling said port, said valve being fixed
to said diaphragm, a spring disposed opposite to
said valve to support saild diaphragm, that side
of said diaphragm chamber containing said

. spring being open . to atmospheric pressure, a
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valve chamber, with opening from said main con-
trol chamber, a valve controlling said opening,
said valve being fixed to said plunger, a port and
bassage from said valve chamber to said tank,
also a second port from said valve chamber, a
valve controling said port, said valve being con-
nected to said plunger, a, Dassage connecting said
port to said intake chamber, a port from said jet
bassage control chamber, a cylinder extended
from said chamber, a plunger in said cylinder, a
spring supporting said plunger, a valve control-
ing said port, said valve being” fixed to said
plunger, a passage from said cylinder back of
sald plunger to sald intake chamber,a booster
Jet unit, said unit comprising a Jet chamber, said
chamber being connected by a passage to the

- sald port from said jet passage control chamber,
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a jet nozzle opening from said jet chamber, a
main intake passage extended downwardly from
sald intake chamber, an elongated cone shaped
expansion tube disposed over said jet nozzle, said
tube being connected into said intake bassage,
a cylinder extended downwardly from said jet
chamber, a plunger in said cylinder, a spring sup-
porting said plunger, a-plunger rod fized to said
plunger and extended upwardly through said jet
nozzle, radially disposed longitudinal channels
disposed at the top of said rod and a passage
from said cylinder, at a point under said plunger
and extending to the large end of said expansion
tube.

2.In a deep well pumping plant of the et
booster type, an automatie jet booster unit, com-
prising a tubular cone type expansion tube, a jet
contrél chamber fixed to said tube, a jet opening
in the wall of said chamber, said jet opening be-
ing disposed to dischiarge into the small end of
said tube, a cylindrical casing fixed to said con-
trol chamber, one end of said casing opening
info said chamber, the opposite end being closed,
& plunger in said casing, a spring disposed in the
closed end of said easing to support said plunger,
8 control rod fixed to sald plunger and extending
through said jet opening, o plurality of tapered
channels cut in the end of said control rod and
a closed passageway from the closed end of said
casing to the large end of said expansion tube.

3. In a deep well pump, an automatic unit to
provide control of the discharge flow from the
bump, said unit comprising a main tubular con- °
trol chamber, a plunger disposed in said cham-
ber, a spring disposed in one end of said cham-
ber to support said plunger, s diaphragm cham-
ber fixed to this end of said control chamber,
a diaphragm across said diaphragm chamber, a
bassage from one side of said-diaphragm cham-.
ber to that portion of said control chamber adja-
cent thereto, a port opening outwardly from
this portion of said diaphragm chamber, a valve
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controlling said port, said valve being fixed to
said diaphragm, a spring disposed on the oppo-
site side of said diaphragm to support said dia-
phragm, this side of sald diaphragm chamber
being open to atmospheric pressure, a port open~
ing into that side of said control chamber which
is opposite to said plunger spring, a valve cham-
per fixed to this portion of said control cham-
ber and connected to it by a passage, a valve con-
trolling said passage, sald valve peing fixed to
said plunger, two ports opening outwardly from
said valve chamber, a valve controlling one of
said ports, said valve being fixed to said plunger;
a second control chamber, said second chamber
being fixed to said main control chamber, a mov-
able partition across sald ‘second chamber, &
spring disposed on one side of said movable par-
tition to support it, a port opening outwardly
from this portion of said chamber, an intake
- passage extending from the opposite portion of
said second chamber to said main control cham-
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ber, also a discharge port from this portion of
said second chamber, and a valve controlling
said port, said valve being flxed to said movable

partition. i
4. In a deep well pumping plant of the jet
booster type, an automatic jet booster unit; said
unit comprising a tubular, cone type conversion
tube, a jet control chamber fixed to sald tube,
a jet opening in the wall of said chamber, said
jet opening being disposed to discharge into the
small end of said tube, & cylindrical casing fixed
+o said control chamber, one end of said casing
opening into said chamber, while the opposite
end is closed, a plunger in said casing, a spring
disposed in the closed end of said casing to sup-
port said plunger, a jet control valve disposed to
control said jet opening and being fixed to said
plunger, and a closed passageway from the closed
end of said casing to the large end of sald con-
version tube.
’ THADDEUS S. HARRIS.
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