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This invention relates generally to sump pumps .and
more particularly to a: novel control means for a sump
pump of the submersible type.

In my copending U. S. Patent No. 2,662,206, issued
December 8, 1953, I have described and claimed a sump
pump arrangement wherein the- electric motor for the
pump unit is of the submersible-type and is positioned
immediately adjacent to the pump. unit. The: motor is
rendered submersible by means of a generally cylindrical
shell or enclosure. which includes a flexible .diaphragm
means adapted to actuate a control switch for the motor
in response to changes of water level outside: the en-
closure. Preferably, the diaphragm means constitutes an
end portion of the motor enclosure and, in addition,
the diaphragm means is preferably arranged so that the
entire motor enclosure functions as a float control,

With the sump pump arrangement comprising” my
earlier invention the pump is automatically turned on
when the water in the sump reaches a. predetermined
maximum level sufficient to deflect the diaphragm means
and actuate the coatrol switch. The pump continues to
operate until the water in the:sump recedes to a minimum
level such that the head: of water in the sump is-insuffi=
cient to deflect the diaphragm. means or lift the: float
whereupon the control switch: ultimately returns: to. its
normal off position. Thus, it will be:seen: that the: device
functions. to maintain the water in the sump-at a cer-
tain minimum level but in no case is the sump actually
pumped to substantial emptiness.

In my copending application: S. N. 21 1,544, filed. Feb-
ruary 17, 1951, now U. S.. Patent No. 2,625,107, issued:
January 13, 1953, I have described and claimed a-con-
trol means adapted to be used: in combination  with. a
sump pump arrangement of the:type disclosed in my
earlier copending application for the purpose -of ‘insuring
continued operation of the pump until the sump. is sub-
stantially dry. The present invention: relates. to a differ-
ent type of control means for: accomplishing the same
general result.

Accordingly, a primary object of my invention is to
provide a novel sump pump arrangement adapted.to.empty
a sump or the like to substantial dryness.

A further object of the invention is: to provide novel
auxiliary control means for a float controlléd. sump pump
which insures continued operation of the pump for a
predetermined time after the level in the sump falls be-
low the minimum level for actuation of the float control.

Amnother object of the invention is to provide a novel
submersible sump pump arrangement having a' motor
enclosure including main control means for the motor and
an auxiliary control device adapted. to cooperate with the
main control means for insuring operatiom of the pump
until the sump is substantially empty.

Other objects -and advantages. of the invention will
become evident from the subsequent detailed description
taken in conjunction with the accompanying drawing
wherein:

Fig. 1 is a vertical sectional view of a sump. pump
arrangement comprising one specific embodiment of my
invention; and

Fig. 2 is.a view similar to. Fig. 1 but showing a modi-
fied form of the invention.
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Referring: first to Fig. 1 of the drawing; wherein one
specific embodiment of my invention is shown merely by
way of illustration, the device comprises an electric motor
6 of a-conventional type having a rotor shaft 7 depend-
ing therefrom. Disposed below: the motor 6 and imme-
diately adjacent thereto is a centrifugal pump unit 8: of
a conventional type having an inlet 9 and an outlet 10
and arranged so- that the: pump casing supports the weight
of the motor, The device is shown as disposed: at the
bottom of a:sump 11; The pump impeller, indicated: at
12, is secured at the lower end of the shaft 7 ‘and- the
latter is provided: with a suitable rotating: seal 13’ to
prevent entry of water to the motor through' the shaft
outlet.

Surrounding the motor 6 for rendering the latter sub<
mersible-is an enclosure,. indicated generally at 14, which
comprises a cylindrical body portion 16 supported ‘on the
motor 6-by means of a pair of substantially identical upper
and lower end portions designated generally by the refer-
ence numeral 17. The body- portion 16 is - preferably
formed from relatively thin corrosion-resistant metal such
as stainless steel.

Each of the end'portions 17 of the enclosure 14 com-
prises ‘a deflectable: diaphragm means including a rela-
tively thin annular element 18 which: may - be- of metal;
The outer marginal' or peripheral 'edge of each of the
elements 18 is turned inwardly toward the motor 6 to
provide a flange or rim 19° which-is rigidly secured and
sealéd, preferably by welding; to' the inner periphery-of
the body portion 16 of the-enclosure 14. The inner mar-
ginal or peripheral edge of each element 18 is - turned
outwardly away from the motor ‘6, as at 21, and is flex-
ibly attached to the motor 6 by-means of an annular
connecting collar, indicated generally at 22, The collars
22 are preferably formed from a resilient material such
as‘rubber or the like and are generally - U-shaped: in cross-
section. Thus, each of the collars 22 is formed: with rela-
tively heavy: concentric inner and outer ring portions 23
and: 24, respectively, which are interconnected adjacent
their outermost edges by a relatively thin’ intégral’ con-
necting portion 26. The collars 22 are secured- to' the
elements- 18 by means -of ‘the outwardly -turned edges 21
of the latter which are flared outwardly to- a-slight extent
in’ order to provide a snug engagement with the inner
periphery of the collar portions 24. The inner portions
23 of the collars 22 fit snugly around the upper and lower
hub' portions of the motor 6, as indicated at 27 and 28;
respectively.

Thus, the combination of the- enclosure 14 with the
upper and lower end portions or diaphragm  means 17
forms a water-tight * casing which renders the motor 6
submersible and at the same.time: constitutes a float which
is free for limited movement in a’ vertical direction upon
flexing: of the- connecting portions 26 of the- collars 22,
as hereinafter described.

For automatically regulating the operation of the motor
6, a control switch 29 having a depressible spring-pressed
operating ‘member or button 31 is mounted adjacent the
upper portion of the motor 6 with the operating button
31 facing the upper annular element 18 in operative
relation therewith. The switch 29 is of the: toggle ‘or
smap action type in which a spring normally urges the
toggle arrangement toward one’ of  its over-center posi-
tions and a substantial foree sufficient to overcome the:
spring pressure is required to effect movement of the
toggle to its opposite over-center position. It will ba
understood that tie enclosure id, which. is sealed to the
upper and lower ends of the motor 6 by the end dia-
phragm means 17, will function-as a float when the motor
and: pump. unit are disposed at the bottom. of a sump.
Thus, as the water level in the sump, rises,. the. enclosure
14 containing trapped air is lifted upwardly relative to
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the motor 6 by the buoyant effect of the water, the flex-
ible connecting portions 26 of the collars 22 permitting
this upward movement. Upon upward movement of the
enclosure 14, the upper element 18 aiso moves upwardly
and permits the operating button:31 to move ocutwardly
under spring action whereby to complete the electrical
circuit for the motor 6 and. thereby start the pump 8 in
operation. Similarly, as the water level in the sump
recedes during operation of the pump 8, the weight of
the enclosure 14 causes the latter to move downwardly
whereupon the upper element 18 engages the switch but-
ton 31 and ultimately the force applied to the button 3%
depresses the latter to shut off the motor.

Means comprising a bridge member. and guide screws
(not shown in detail in the drawing) is provided at the
upper end of the motor for guiding and limiting the verti-
cal movement of the float enclosure 14 relative to the
motor 6. Details of this structure are described fully
in.my aforementioned Patent No. 2,662,206 and need not

_be repeated here. A dome-shaped cover 32 is detach-
ably mounted over the upper end of the device: with the
depending skirt portion thereof fitting over and frictionally
engaging the upper end of the body 16 of the enclosure
14, as at 33. A handle 34 is fastened to the cover 32 for
raising and lowering. the entire unit. Suitable electric
wires, indicated at 35, are also provided for conducting
‘electric current to the switch 29 and the motor 6, the
wires 35 entering the motor enclosure through suitable
seal means (not shown).

As the motor 6 heats up during operation, the tempera-
ture of the air trapped inside of the enclosure 14 may
vary as much as 50° C. - Under such circumstances it is
desirable to compensate for varying air pressure in order
to avoid the possibility that.an increase in air pressure
inside the enclosure might cause movement of the en-
closure relative to the motor and thereby effect the
operation of the device independently of any change
of water -level: However, the provision of substantial-
ly identical diaphragm means 17, i. e. diaphragm
means. having * substantially . the same exposed areas,
at the top and bottom of the cylindrical portion 16
of the enclosure 14 balances out the effect of varying
air pressure within the enclosure and leaves the upward
and downward movement of the enclosure 14 dependent
solely upon external pressure. In other words, even if
the pressure of the air surrounding the motor 6 and with-
in the enclosure 14 should increase, the net force tend-
ing to move the enclosure 14 relative to the motor 6 will
be zero because the force acting against the upper dia-
phragm means 17 tending to move the enclosure 14 up-
wardly will be counteracted by a substantially identical
force acting against the lower diaphragm means 17 tend-

ing to move the enclosure 14 downwardly. " The cover.

32 is provided with suitable means (not shown) for per-
mitting drainage of water from the space between the
cover 32 and the upper diaphragm means 17 and also
for preventing air from being trapped in this space.
From the foregoing description it will be seen that the
main control means for the sump pump unit comprises
the diaphragm means 17 which are deflectable in response
to changes in liquid level outside the enclosure 14 for
actuating the control switch 29. With. this main con-
trol means alone the pump shuts off at a predetermined
minimum water level in. the sump which corresponds to
the level at which the buoyant or lifting effect is lost
and the weight of the float 14 shuts off the switch 29.
Such operation is satisfactory in many cases, but in other
situations it may be desirable to have the sump emptied
to substantial dryness. ' The primary feature of the pres-
ent invention involves an auxiliary control means which
supplements and cooperates with the main control means
to insure continued operation of the pump until the sump
is substantially empty, as hereinafter described in detail.
. Broadly speaking, the auxiliary control means which
constitutes the principal feature of my invention com-
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prises an auxiliary Tiquid receptacle or sump disposed ad-
jacent the lower end of the float enclosure 14 and adapted
to maintain a predetermined liquid level therearound for
holding the float enclosure- 14 in its raised positicn even
after the level in the main sump 11 has receded below
the minimum level otherwise required for actuation of the
main pump control switch 28. The auxiliary lgquid re-
ceptacle or sump is provided with an orifice or gravity
discharge opeaing of predetermined size so that the liquid
drains from the auxiliary sump rather slowly thereby
insuring operation of the pump until the main sump is
substantially empty.

Thus, it will be understoocd that the slowly receding
liquid level in the auxiliary sump provides a means for
the delayed actuation of the float enclosure i4 and the
control switch 29 independently of the liguid level in the
main sump 13.

In the embodiment of the invention illustrated in Fig. 1
of the drawing, the auxiliary liquid receptacle or sump
is provided by means of an upright wall 36 which ex-
tends around the upper portion of the pump housing to
define a relatively shallow open reservoir or sump 37.
As will be clearly seen from the drawing, the upper end
of the auxiliary sump wall 36 extends upwardly bsyond
the lower end of the float enclosure 14 so that the latter
is subjected to the buoyant effect of the liquid level in
either the main sump 11 or the auxiliary sump 37. A
discharge orifice 38 of predetermined size is provided
adjacent the bottom of the auxiliary sump wall 36 to
permit liquid to drain slowly from the auxiliary sump 37.
By proper selection of the size of the orifice 38, it will
be understood that the drainage time for the auxiliary
sump 37 can be readily controlied in order to obtain con-
tinued operation of the pump for a sufficient period of time
to empty the main sump 11. ’

When the water level in the main sump 11 is relatively
high such as to cause the float enclosure 14 to be lifted
upwardly and thereby actuating the switch 29, the water
contained in the auxiliary sump 37 will have no particular
cfect on the operation of the unit since the effect of the
high water level in the main sump is sufficient to keep the
pump in operation. However, as the water level in the

main sump 11 recedes, the tendency is for the float en-

60

closure 14 to move dowawardly, as described above, with
the result that the switch 29 would eventually be shut off
if there were no other force acting on the float enclosure
14. By means of the present invention when the water
level in the main sump 11 recedes below the upper end
of the auxiliary sump wall 36, the buoyant effect of the
liquid retained within the auxiliary sump 37 continues to
urge the float enclosure 14 upwardly thereby insuring con-
tinued operation of the pump unit § until the level in the
auxiliary sump 37 becomes so low that it no longer actu-
ates the float enclosure 14. During this continued or
prolonged operation of the pump unit §, the main sump
11 is pumped to substantial emptiness and ultimately the
float enclosure 14 moves downwardly to shut off the motor.

As previously mentioned, the size of the auxiliary sump
37 and the drainage orifice 38 will of course be propor-
tioned in accordance with the size of the main sump 11
so that the prolonged-period of operation of the pump
unit 8 is adequate to permit the main sump 11 to be sub-
stantially emptied. The relatively small amount of water
which will continue to drain from the auxiliary sump 37
into the main sump 11 after the motor 6 has been shut
off will be relatively inconsequential. As a practical mat-
ter, the effect of the auxiliary sump arrangement is to
irapart a time delay in the operation of the pump unit,
and the auxiliary sump and its discharge orifice can be
constructed initially to insure prolonged operation of the
pump unit § for a sufficient time to drain the maximum
size sump in which the unit is likely to be installed.

Fig. 2 of the drawing illustrates a slightly different
means of dicharging liquid from the auxiliary sump, the
structure of the unit being otherwise the same as in Fig.

v
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1. The same reference numerals are employed in Fig. 1
and Fig, 2 to illustrate similar parts of the devices. In
this form of the invention the discharge orifice, indicated
at 39, is provided in the bottom wall of the auxiliary
sump which also constitutes the upper wall of the pump
housing. Tn addition, the orifice 39 is positioned sub-
stantially above the outer periphery of the impeller 12.
When the pump is in operation, it will be understood that
as long as sufficient liquid is present in the main sump 11
to be drawn in through the suction 9 of the pump unit,
there will be little or no tendency for liguid to drain by
gravity from the auxiliary sump 37 through the orifice
39. The fluid pressure of the liquid within the pump
chamber under the centrifugal influence of the rotating
impeller 12 will ordinarily be greater than the pressure
induced by the small head of water in the auxiliary sump
37 so as to prevent drainage of liquid from the auxiliary
sump 37 through the orifice 39. However, after the main
sump 11 has been pumped to substantial dryness, the
pumping chamber of the pump unit 8 will be empty and
liquid can then readily drain from the auxiliary sump 37
through the discharge orifice 39 until the auxiliary sump
level is low enough to permit the float enclosure 14 to
shut off the motor 6. Thus, in this embodiment of the
invention the auxiliary sump is drained only after the
water in the main sump has been removed to substantial
emptiness.

As a result of the combination of the main control
means comprising the deflectable diaphragm &nd the
auxiliary control means constituting the principal feature
of the present invention, I am able to contro] the operation
of the pump to insure that the sump is pumped to substan-
tial dryness. The main control means functions primarily
to reduce the water level in the sump to a certain mini-
mum point and thereafter the float enclosure surrounding
the pump motor is actuated by the liquid retained in the
auxiliary sump. Consequently, it may be said that the
main control means functions in response to changes in
liquid level in the sump, whereas the auxiliary control
means functions independently of the liguid level in the
sump. Thus, the auxiliary control means constitutes an
important adjunct to a submersible sump pump of the
type described in the present application and in my earlier
copending application. This feature is of particular im-
portace in a situation wherein it is desirable to maintain
a sump in a substantially dry condition rather than merely
maintaining the water level at some predetermined mini-
mum.

Although the invention has been described in con-
nection with certain specific structural embodiments, it
will be understood that various modifications and equiva-
lent structures may be resorted to without departing from
the scope of the invention as defined in the appended
claims.

I claim:

1. In a motor driven sump pump adapted to be dis-
posed at the bottom of a sump, a pump unit, an electric
motor connected to said pump unit, a casing structure
around said motor to render the same submersible, a con-
trol switch for said motor within said casing structure, said
casing structure including diaphragm means disposed in
operative relation with said switch and deflectable in re-
sponse to changes in liquid level outside said casing struc-
ture for actuating said switch, and an auxiliary liquid
chamber having an upright wall with a fully open top and
disposed around the lower portion only of said casing
structure for maintaining a quantity of liquid around said
lower portion independently of the liquid level in the
sump, said chamber having a discharge opening adjacent
the bottom thereof for permitting liquid to drain slowly
from the chamber after the liquid level in the sump has
receded below its minimum effective level whereby the
liquid in said auxiliary chamber effects prolonged oper-
ation of the pump to permit pumping of the sump to sub-
stantial emptiness.
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2. The device of claim 1 further characterized in that
said discharge opening is provided in the upright wall
of said chamber to permit li;uid to drain from the cham-
ber into the sump.

3. In a motor driven sump pump adapted to be dis-
posed at the bottom of a sump, a punmip unit, an electric
motor connected to said pump unit, a control switch for
said motor, casing structure around said motor to render
the same submersibie, main control means for said pump
unit comprising a flexible diaphragm constituting an end
pertion for said casing structure and deflectable in re-
sponse to changes in liquid level outside said casing struc-
ture for actuating said switch, and auxiliary control means
comprising an open liquid reserveir with a fully open
top and an upright wall disposed around the lower portion
only of said casing structure and adapted to maintain
a supply of lquid therearound independently of the
liquid level in the sump, said reservoir having a discharge
opening permitting liquid to drain slowly therefrom
whereby the liquid level in said reservoir is adapted to
effect deflection of said diaphragm after the liquid in
the sump has receded below its minimum effective level
whereby to effect prolonged operation of the pump unit
until the sump is substantially empty.

4. In a motor driven sump pump adapted to be dis-
posed at the bottom of a sump, a pump housing contain-
ing a pump, an electric motor mounted above the pump
housing and connected to the pump, a casing structure
surrounding the motor to render the same submersible,
a control swiich for said motor within said casing struc-
ture, said casing structure including diaphragm means
disposed in operative relation with said switch and de-
flectable in response tc changes in liquid level outside said
casing structure for actuating said switch, and an upright
wall extending from the upper portion of said pump hous-
ing and having a fully open top disposed in radially spaced
rejation around the lower portion only of said casing
structure whereby to define an auxiliary lquid reservoir
adapted to contain a supply of liquid in operative relation
around the lewer porticn of said casing structure and
independently of the liquid level in the sump, said reser-
voir having a discharge opening permitting liquid to
drain slowly therefrom whereby the liquid level in said
reservoir is adapted to effect deflection of said diaphragm
means after the liquid in the sump has receded below its
minimum effective level whereby to permit prolonged op-
eration of the pump until the sump is substantially empty.

5. In a motor driven sump pump adapted to be dis-
posed at the bottom of a sump, a pump, an electric
motor connected to said pump, a casing surrounding said
motor to render the same submersible, a control switch
for said motor within said casing, said casing including
diaphragm means dispcsed in operative relation with said
switch and deflectable in response to changes in liquid
level outside said casing for actuating said switch, and
stracture defining a housing for said pump and an auxil-
iary liquid veservoir around the lower portion of said
casing, said reserveir being adapted to maintain a liquid
level around the lower portion of said casing independ-
ently of the liguid level in the sump, and said structure
having a fiuid passage between said reservoir and the
interior of said pump housing to permit liquid to drain
from the reservoir into the pump housing.

6. The device of claim 5 fusrther characterized in that
said pump comprises a rotating impeller and said fluid
passage opens into said pump housing adjacent the periph-
ery of said impeller.
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