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This invention relates to pulsating vacuum stomach
pumping apparatus or the like for providing regular but
intermittent suctional pumping impulses.

Heretofore there have been various types of apparatus
proposed for use in withdrawing or pumping fluids from
a person’s stomach, or for other actions such as for hu-
man or animal milking actions. These pulsating pump-
ing devices provided heretofore have been relatively ex-
pensive, complicated structures in many instances, or the
apparatuses may have had only infrequent, or non-uniform
pumping pulses therein. .

1t is a general object of the present invention to provide
a novel and improved stomach pumping apparatus or the
like characterized by the provision of uniformly timed,
but relatively rapidly repeated cycles of suctional pump-
ing action in the apparatus.

Another object of the invention is to use relatively un-
complicated, commercially available products in appara-
tus for providing a pulsating vacuum in a flexible pump-
ing tube adapted to be positioned, for example, in the
stomach of a person.

Another object of the invention is to provide means in
apparatus of the class described for controlling the de-
gree of vacuum established in the outlet tube or pumping
member of the apparatus to control the intensity of
pumping action provided.

Further objects of the invention are to provide depend-
able low cost pumping apparatus, to provide apparatus
adapted to operate a plurality of pumping means from a
common control, and to use a multichamber vacuum
pump to change a constant vacuum to an intermittent
vacuum.

The foregoing and other objects
invention will be made more apparent
proceeds.

Attention nmow is particularly directed to the accom-
panying drawings wherein:

FIG. 1 diagrammatically shows apparatus embodying
the principles of the invention;

FIG. 2 is a wvertical section through a container in-
cluding therein the pumping or pulsating vacuum produc-
tion means of the invention with conduits extending there-
from for connection to the source of vacuum and to a
receiver for pumped liquids;

FIG. 3 is an enlarged vertical section through control
means for the vacuum circuit in the vacuum motor of
the apparatus; and

FIG. 4 is a section, like FIG. 3, of a modified embodi-
ment of a vacuum motor used in practice of the inven-
tion.

When referring to corresponding members shown in
the drawings and referred to in the specification, corre-
sponding numerals are used to facilitate comparison there-
between. ,

The details of the present invention will be made more
apparent when reference is made to the accompanying
drawings and apparatus of the invention is indicated as
a whole therein by the numeral 1. This pumping appa-
ratus includes a suitable source of a continuous- vacuum,
such as a vacuum pump 2. The vacuum pump 2 con-
nects through a suitable conduit 3 to 2 control valve 4
that can be used to turn the pumping apparatus on or
off, as desired. Of course, other types of control means
can be provided, such as an electrical switch for running
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an electric motor that operates the vacuum pump 2 as
another means for turning the pumping apparatus of the
invention on and off. The conduit 3 connects to a two-
chamber vacuum motor 5 that is continuously operated by
the supply of a continuous vacuum thereto. The vacuum
motor 5 is of the type that has two separate chambers
therein and with the vacuum supplied to the motor and
with atmospheric air pressure being alternately set up
in a given chamber of the vacuum pump by the uniform
operation of the vacuum pump 2.

Another conduit or tube 6 connects to the interior of
one of the chambers in the vacuum motor 5 and extends
to the interior of a suitable receiver 7. This receiver
7 may comprise a relatively large glass jar, or any other
conventional member as desired. A vacuum gauge 8 is
shown connected to the conduit 6 for indicating the pres-
sure, or degree of vacuum set up within the conduit 6
and receiver 7. The conduit 6, or an extension 6a there-
of, extends into the receiver 7 and has a discharge port
or opening 9 therein. The conduit extension 6a usually
is of a rigid or fixed construction and it carries a float
10 thereon. This float 10 is adapted to be supported on
any liguid received in the receiver 7 and rise with in-
creased level of such liquid. However, the lowest posi-
tion of the float 18 usually is controlled by a lug or stop
member on the extension conduit 6a, rather than by
liquid in the receiver. Thus as liquid is collected in the
receiver 7, the float 10 will rise and ultimately cover the
discharge port or ports 9 to shut off further supply of
vacuum to the interior of the receiver 7 and terminate
the pumping action automatically.

A suitable pumping means or cannula, in this instance
a resilient or flexible plastic or rubber tube 11, is provided
and it has apertures 12 therein so that fluid  can move
into the tube 11 when the tube 11, for example, is in-
serted through the throat into- a patient’s stomach for
pumping action therein. Such tube 11 is connected to
the interior of the receiver 7 by a suitable conduit or
other connector. Thus, the desired degree of vacuum
and atmospheric pressure are alternately set up within
the tube 11 to create the cyclic pressure and pumping ac-
tion required for drawing liguids into the tube 11 and
through the conduit to deposit them in the receiver 7.

FIG. 1 of the drawings shows that a plurality of re-
ceivers 7 can be connected to the conduit ‘6, for example,
by means of an additional or supplemental conduit 65
extending from the conduit 6 to a secondary receiver 7a.

FIG. 2 of the drawings shows one typical commercial
embodiment of the operative and coatrol means of the
invention, as positioned in a box or compartment 14. In
this box 14, a two-compartment or chamber vacuum mo-
tor 15, like the motor 5, is suitably secured ‘as by cap
screws 16 engaging the motor 15 and engaging angles 17
on the box 14. The vacuum motor 15 connects to a
source of continuous vacuum by a conduit 18 in which
a vacuum control or regulator 19 is connected. This
regulator 19 may be of any conventional construction and
can be used for bleeding in atmospheric air to the vacuum
supply for reducing the vacuum supply and keeping the
degree of vacuum controlled within desirable operating
limits.

Tt is necessary that the source of vacuum, such as the
vacuum pump 2, be of sufficient size or power to. supply
the desired degree of vacuum and the volume or amount
thereof with the rapidity as is required for operation of
the epparatus. Thus the regulator 19 can always cut
down the amount of vacuum being processed through the
apparatus of the invention so that the pump 2, for ex-
ample, should have excess capacity over that vacuum
required for operation of the apparatus of the invention.

The vacuum motor 15 has an outlet conduit 20 con-
nected to one chamber thereof and extending therefrom,
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like the conduit 6 in FIG. 1, for connection to a suitable
receiver and associated means for applying a desired
degree of vacuum and atmospheric pressure thereto in
alternate relationship to each other for pumping action.

The vacuum motor 15 has a valve plate 21 provided

" therein which divides the interior of the chamber pro-
vided in the vactum motor into two compartments and
with the source of vacuum being connected thereto in
alternating relationship to such chamber or compartment
being connected to the atmospheric air. The operation
of the vacuum motor 15 is such that it has a quick recov-
ery when pumping to change atmospheric air pressure
over to vacuum. Hence, suction is rapidly provided to
effect the desired pumping action in the apparatus.

The outlet conduit 20 has a pressure, or vacuum indi-
cator meter 122 connected therein so that the operator
can readily see how the apparatus is functioning. The
conduit 20 then extends to receivers 7, or the like, as
indicated in FIG. 1.

FIG. 3 shows additional details of a typical multi-
chamber vacuum motor such as the motors 5 or 15 of
FIGS. 1 and 2. Any desired number of chambers, but
usually two, are provided in these motors and only one
chamber of such motor is connected to a given receiver
for pumping action. Thus in FIG. 3, there is shown a
frame 22 for the vacuum motor and a valve box 23 is
provided on a side portion of the frame 22. The frame
22 defines an air tight enclosure and with a valve plate
21 therein dividing such enclosure into two chambers
at all times. A shaft 24 is journalled in the frame 22 and
positions the valve plate 21 within the frame 22. An
extension or end portion of the shaft 24 carries a cam
plate 25 thereon. The cam plate 25 operates a control
valve 26, which may be made from nylon, or other plastic,
or other conventional low friction materials. The con-
trol valve 26 is substantially of C-shape in section and
has one open side face and with the remainder of the
valve being a closed, air-tight construction and with sub-
stantially air-tight engagement being obtained between
the open side face of the control valve.26 and the por-
tion of the frame 22 against which the control valve is
secured when operatively positioned. A center bore 27
is used to supply a source of vacuum or to connect the
control valve 26 to the vacuum inlet, or conduit 18. Out-
let bores or ports 28 and 29 are also formed in the frame
22 or otherwise suitably associated therewith for connect-
ing to the different compartments provided in the enclo-
sure of the frame. The control valve 26 has two opera-
tive positions, in one instance connecting the vacuum
supply center bore 27 to the outlet or connector bore
28, whereas in the other position the control valve 26
connects the cemter bore 27 to the transfer or outlet
bore 29. When the control valve 26 is not in engage-
ment with one of the bores 28 or 29, such bore is exposed
to atmospheric pressure for flow of such pressure to the
bore or chamber to which such bore connects,

A contact or follower plate 30 is maintained in con-
tact with the cam surface of the cam plate 25 by a car-
rier arm 31 that extends through a center slot in the con-

- tact plate 30. The carrier arm 31 is pivotally secured
to the cam plate 25 and is pivoted on a center pin, or
shaft 32, A coil spring 33 is in telescopic engagement
with the carrier arm 31 and is compressed between the
pin 32 and the plate 30 with the spring continually

urging the contact plate 30 against the cam plate 23,

The carrier arm 31 is so positioned as to extend between

the dead center position of the cam plate 25 with rela-
tion to the carrier or journal pin 32 so that a snap action
is provided in the cam plate and thus for the control valve

26 as the cam plate is moved towards and then over its

dead center position. Preferably the open side portion
of the control valve 26 is larger than the diameter of the
connection bores 28 and 29 so that some arcuate move-
ment of the control valve about the inlet supply center
bore 27 may be made before breaking the air or vacuum
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flow circuit between one of the bores 28 and 29 and the
center bore 27.

Suitable means (not shown) holds the control valve
26 against the frame 22 when the parts are operatively
associated.

I desired, some lost motion connection means may
be provided connecting the cam plate 25 to the position-
ing shaft 24 so that the cam plate 25 is only moved in
the center portion of arcuate movement of the shaft 24,
as the valve plate 21 is reciprocated within the frame 22,

FIG. 4 shows a modification of the vacuum motor 15
as vacuum motor 154 and wherein a slightly different
type of a vacuum adjusting means is provided. In this
instance, a vacuum inlet or conduit 184 connects to an
inlet supply bore or conduit 274 provided in the vacu-
um motor. Outlet or transfer bores 28 and 294 are
likewise provided in the frame 224 and connect to the
different chambers or compartments provided within the
vacuum motor. The control valve 264 is shown in sec-
tion in this instance to bring out the hollow C-shape
general contour of the valve which is of the same con-
struction as the control valve 26 shown in FIG. 3.

In FIG. 4, the connecting bore 294 is of slightly differ-
ent contour from that bore shown in FIG. 3, and such
bore has a chamber 34 provided therein. This cham-
ber 34 has a mass of fibers 35 received therein and with
a pressure plate 36 being provided bearing on the fibers
33. The position of the pressure plate 36 is controlled
by means of a threaded stud 37 in journalled engage-
ment with the pressure plate 36 and suitably sealed in
a tapped aperture provided in the enclosure or frame for
the vacuum motor. Thus on rotation of the stud 37,
the pressure plate 36 can provide more or less pressure
on the fibers 35 to impair the passage of vacuum through
such chamber, or else to ease the flow of air through
the chamber so as to control the amount or degree of
vacuum established in the outlet means of the apparatus
of the invention.

A partition wall 127a separates the bore 284 and the
inlet supply bore 27a.

FIG. 1 also indicates that another system for pumping
action may be connected to the opposite chamber of the
vacuum motor 5 with a conduit 6¢ being indicated ex-
tending therefrom and connecting to similar means, like
the receiver 7. FIG. 1 thus shows a second receiver 70
connected to the vacuum motor 5 by the conduit 6c.
Such receiver 70 has a cannula 71 connected thereto, like
the tube 11, to extend to a patient for pumping action.
The receiver 70 is of the same construction and opera-
tion as the receiver 7 but, when the conduit 6c and re-
ceiver 76 are used, both chambers of the vacuum motor
S are put into service and more pumping actions and
better efficiency of operation are available.

In setting up vacuum by the apparatus of the inven-
tion, any desired degree of vacuum can be established,
but normally the operative vacuum range is from about
90 to 120 mm. of mercury. By use of the adjustment
means provided, this vacuum range can be raised or
lowered, as desired, depending upon the capacity of the
apparatus.

The vacuum motors 5§ and 15 are identical in con-
struction and may basically comprise a windshield wiper
motor or other conventional two compartment vacuum
operated motor.

Any desired type of pumping means may be connected
to the vacuum supply lines, such as the line or tube 11.
Hence, human milking means may be connected to such
tube 11 for controllable vacuum, automatically operated
milking action.

From the foregoing it will be seen that an uncompli-
cated, pulsating pumping apparatus has been provided
using substantially conventional components adapted to
have long service lives with a minimum of maintenance
so that the objects of the invention have been achieved.

While two complete embodiments of the invention have
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been disclosed herein, it will be appreciated that modifica-
tion of these particular embodiments of the invention
may be resorted to without departing from the scope of
the jnvention as defined in the appended claims.

I claim:

1. A regularly pulsating stomach pumping apparatus
or the like comprising means to supply a source of vac-
uum, a two-chamber vacuum motor connected to said
vacuum means for continuous operation thereof, said vac-
wum motor alternately connecting each chamber thereof
to said vacuum means and to the atmosphere, a receiver,
a conduit connecting one chamber of said motor to said
receiver to alternately set up a vacuum and atmospheric
air pressure therein, means operatively connecting to said
conduit for controlling the degree of vacuum set up within
said receiver, and a tube connected to the interior of said
receiver and adapted to be associated with a person for
pumping action by the intermittent vacuums set up within
the tube.

2. A stomach pumping apparatus or the like compris-
ing a vacuum pump, a two-chamber vacuum motor con-
nected to said vacuum pump for continuous operation
thereof; said vacuum motor including a frame defining
an enclosure, a valve plate, a shaft positioning said valve
plate in said enclosure to divide it into two chambers, a
two-position conirol valve connected to said vacuum pump
to distribute the vacuum supply therein, means conmect-
ing said control valve alternately to one of said two cham-
bers dependent upon the position of said control valve,
and means operatively connected to said valve plate for
moving said control valve from one position thereof to
the other with movement of said valve plate, said vacuum
motor alternately connecting each chamber thereof to said
vacuum pump and to the atmosphere; a receiver, a con-
duit connecting one chamber of said motor to said receiver
to alternately set up a vacuum and atmospheric air pres-
sure therein, 2 cannula, and a tube connected to the inte-
rior of said receiver and to said cannula for pumping
action therein by the alternate pressures set up within said
receiver.

3. A stomach pumping apparatus or the like compris-
ing a vacuum pump, a two-chamber vacuum motor con-
nected to said vacuum pump for continuous operation
thereof; said vacuum motor including a frame defining
an enclosure, a valve plate, a shaft positioning said valve
plate in said enclosure to divide it into two chambers, a
two position control valve connected to said vacuum
pump, means connecting said control valve alternately to
one of said two chambers dependent upon the position
of said control valve, and means operatively connected
to said valve plate for moving said control valve from
one position thereof to the other with movement of said
valve plate; said control valve alternately connecting each
chamber of said vacuum motor to said vacuum pump
and to the atmosphere, a receiver, a conduit connecting
one chamber of said motor to said receiver to alternately
set up a vacuum and atmospheric air pressure therein,
float means in said receiver to shut off supply of vacuum
thereto when said receiver is filled with liquid to a pre-
determined level, and a tube connected to the interior
of said receiver and adapted to be positioned in a per-
son’s stomach for pumping action therein by the alternate
pressures set up within the tube.

4. Apparatus as in claim 1 wherein said vacuum con-
trolling means includes a fiber receiving compartment in
said vacuum motor in the air flow circuit thereon, and
means for compressing said fibers to control the ease of
air flow therethrough to regulate the amount of vacuum
provided to said receiver.

5. A stomach pumping apparatus or the like compris-
ing vacuum means for providing a continuous vacuum, a
two-chamber vacuum motor connected to said vacuum
means for continuous operation thereof, said vacuum
motor alternately connecting each chamber thereof to said
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vacuum means and to the atmosphere, a plurality of
receivers, conduit means connecting one chamber of said
motor to said receivers to alternately set up a vacuum
and atmospheric air pressure therein, a plurality of suc-
tion operated cannula, and tube means individually con-
necting the interior of one of said receivers to one of
said cannula for pumping action by the alternate pressure
and vacuum set up within said receiver.

6. A stomach pumping apparatus or the like compris-
ing a continuous vacuum supply means, a two-chamber
vacuum motor connected to said vacuum means for con-
tinuous operation thereof, said vacuum motor having a
valve plate therein dividing it into two chambers and
alternately connecting each chamber thereof to said vac-
uum means and to the atmosphere, a pair of receivers,
conduit means connecting one chamber of said motor to
one of said receivers and the other chamber to the other
of said Teceivers to alternately set up a vacuum and
atmospheric air pressure therein, and a pair of tube means
connected to the interiors of said receivers and adapted
to be individually positioned in a person’s stomach for
pumping action therein by the alternate pressure set up
within the tube.

7. Apparatus as in claim 6 where vacuum control
means are connected in said conduit means between said
vacuum motor and one of said receivers to control the
degree of vacuum set up in said receiver.

8. Apparatus as in claim 6 where a vacuum control
means comprising a fiber receiving compartment in the
air flow circuit for said vacuum motor and means for
compressing said fibers to control the air flow rate thereto
to regulate the amount of vacuum provided is connected
to one chamber of said vacuum motor to control the
amount of vacuum set up therein.

9. A stomach pumping apparatus or the like compris-
ing a vacuum source, a two chamber vacuum motor con-
nected to said vacuum source for continuous operation
thereof, said vacuum motor alternately connecting each
chamber thereof to said vacuum source and to the atmos-
phere, a pair of receivers, a conduit connecting one cham-
ber of said motor to one of said receivers to alternately
set up a vacuum therein and to supply atmospheric air
thereto, a second conduit connecting the opposite cham-
ber of said motor to the other of said receivers to alter-
nately set up a vacuum and to release the vacuum by air
supply thereto, a pair of pump means, and individual
tubes individually connected to the interior of one of said
receivers and to a said pump means for pumping action
therein by the intermittent vacuum set up within said
receiver.

10. A stomach pumping apparatus or the like compris-
ing a vacuum pump, a two chamber vacuum motor con-
nected to said vacuum pump for continuous operation
thereof, said vacuum motor alternately connecting each
chamber thereof to said vacuum pump and to the atmos-
phere, a pair of receivers, a pair of conduits individually
connecting one chamber of said motor to one of said
receivers to alternately set up a vacuum and atmospheric
air pressure therein, a pair of pump means, and individual
tubes individually connected to the interior of one of said
receivers and to a said pump means for pumping action
by the alternate vacuum and release of vacuum set up
within said receiver.

References Cited in the file of this patent
UNITED STATES PATENTS

1,209,846 Kells Dec. 26, 1916
1,755,318 Dinesen —eee e eemm—m e Apr. 22, 1930
1,847,658 Lasker Mar. 1, 1932
2,441,980 Steigerwald — oo May 25, 1948
2,704,054 Nordenstam w-eeeceeeeea Mar. 15, 1955
2,727,678 Henderson -c——eeeeeeo Dec. 20, 1955
2,775,955 Anderson «ceemccccccmmae Jan. 1, 1957
2,811,952 Bitzer Nov. 5, 1957




