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The present invention relates to fluid pumps, more par-
ticularly to an electro-magnet1cally operated flexible- dia-
phragm pump.

It is the object of this invention to provide both single
and double acting flexible diaphragm pumps wherein elec-
tro-magnetic means are employed to actuate the dia-
phragm,

. A set of drawings compnsmg the following figures is
utilized in conjunction with a description to disclose the
invention:

Figure 1 is a front perspectlve view of the ﬂex1ble dia-
phragm pump disclosed as this invention;
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Flgure 2 is a rear perspective view of the pump dxs-

closed in Flgure 1;

Figure 3 is a sectional view taken along the lmes
33 of Flgures 1 and 2;

Figure 4 is a front perspective view of a double acting

flexible dlaphragm pump which is a modification of the‘

pump illustrated in Flgures 1 through 3;

" Figure 5 is a sectional view taken along the lines 5—5
- of Figure 4;-

Figure 6 is a perspective view in enlarged scale of the
valve arrangement employed in the pump of this inven-
‘tion with a portion of the valve body removed;.

Figure 7 is a circuit diagram of a timing apparatus for
regulating the frequency of energization of the solen01d
and

Figure 8 is a sectional view of a modification in the
structure for actuating the diaphragm.

Returning now to the drawings, more particularly to
Figure '1 wherein like reference symbols indicate the
same parts throughout the various views, 1 indicates gen-
erally a single acting electro-magnetic flexible diaphragm
pump. The pump comprises a pump casing 2 which is
constructed from casing halves 3 and 4 and connected
at the external flanges 5 and 6.

As seen in Figure 3, a flexible diaphragm 7 is posi-
tioned between the halves of the pump casing. - The flex-
ible diaphragm 7 is made from a flexible material having
sufficient strength to withstand considerable flexing over
a period of time. The diaphragm may be double and an

indicator fluid contained bétween the layers of the dia- -

phragm Presence of the indicating fluid in either the
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- “within the core.
“through openings 46 and 47 in the casing halves 26 and

50

56

pumping fluid or the ﬂuld being pumped indicates ruptire :

of the dlaphragm :
The casing half 4 forms with the diaphragm 7 a pump-

ing chamber 8, which has inlet means 9 and outlet means -

-10- connected thereto One way or check valves 11 are
provided in each of the inlet and outlet means to-permit
the flow of pumped fluid in a single direction’ as-desired.

Each of the valves 11 is illustrated in greater-detail

in Figure 6 and comprises a disc-like valve member 12
having a plurality of arcuate openings 13 adjacent the
periphery thereof. The valve 12 is biased against an an-
nular shoulder i4 by a spring 15. When the pressure of
the fluid is sufficient to overcome the biasing action
of the spring 15, the valve member 12 is moved away
from the annular shoulder 14 and the fluid flows through

60

65

70

2
the arcuate slots 13. Slots 13.are closed by thie annular
shoulder 14 when the valve member 12 is resting upon

-said shoulder.

" Returning to Figure 3, a solenoid 16 is mounted upon
the outer face of the casing half 3. Solenoid 16 com-
prises a permanent magnet 17 which surrounds a coil -
winding 18. "A core 19 is positioned within the coil
winding 18. An armature 20 is reciprocably received
within the core 19. )

. The armature 20 passes through an opening 21 in a
wall of the casing 3, and extends into the pump casing
where it is suitably connected at 22 to the flexible dia-
phragm 7.

The permanent magnet eliminates the need for recti-
fication of the alternating current to separate it into posi-
tive and negative pulses...' The coil winding 18 is con-
nected by terminals 23 and 24 to a source of A.C. power
to enable the armature to os»lllate at ‘the frequency of
the A.C. power source.

Proceeding ‘next to Figure 4, there is illustrated therein
a modification of the pump disclosed in Figures 1 through
3. ' The modified pump employs a double acting flexible
diaphragm and is constructed in a manner presently to
be described. The modified pump comprises a pump
casing 25 constructed from casing halves 26 and 27 which

‘are joined ‘at their respective external flanges 28 and

29. A flexible diaphragm 398 is mounted between the
casing halves 26 and 27 similar to that of the single acting
pump. of Figure 3. In this modified pump each half of
the casing forms a pumping chamber, which chambers

"are indicated .as 31 and 32 respectively.

Each of the pump chambers 31 and 32"has an inlet

"33 which is regulated by a check valve 34 similar in

construction to the valve previously described. The inlets
to each of the pump chambers are connected by a Y 35 _

'to a single supply line 36.

Similarly -each of the pump chambers 31 and 32 has

-outlet means 37 which are also regulated by check valves

38. A Y connection 39 connects each of the inlet means

~37 to a single discharge line 40.

To actuate the diaphragm 30, solenoids 41A and 41B

“are mounted upon each of the casing halves. 26 and 27.

The-solenoids are similar i in construction and each: com-
prises a coil winding 42, a core 43, a stop member 44 in -

one end of the core, and an armatuare 45 slidably received -

' The armatures 45A° and 45B extend

27 respectively, and are connected to the diaphragm 30

‘at 48 'and 49. Terminals 506 and 51 are provided to con- .

nect each of the solenoids to a source of electric power,
Proceeding to Figure 7, there is illustrated a reversing

- device employed to reverse the flow of current throtgh

each of the solenoids; and to: regulate the frequency of
operation ‘of the pump illustrated in Figures 4 and 5.
As shown in Figure 7, the solenoid 41A is connected to' -
contacts 52 and 53 with contact 52.being connected to

‘one side of a source of D.C. current indicated at ‘54.
“The solenoid 41B"is similarly connected to the other

source of D.C. current indicated at 57. A rotor 58 driven

"by a suitable power source and having a plurality of con-

tacts 59A to 59F is rotated in the direction as indicated
by the arrow 60 and is employed to’ periodically’ com-

“plete the circuit between the solenoids and the sotirce of -

D.C. current. In rotor 58 contacts S9A-F are- elec-
trically connected to each other. )

In operation, rotation of the rotor 58 in the direction
indicated by the arrow 60 will bring the contacts C and F
into engagement with the contacts 55 and 53 Tespectively.
This will connect the solenoid 41A across the leads 54
and 57 and will result in energization thereof.

Continued rotation' of ‘the rotor 58 will disengage the .
contacts C and F and will bring the contacts D and A
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into engagement with the contacts 56 and 52 respectively.

This will connect the solenoid 41B across the leads 54
and 57 to similarly result in energization thereof. This
alternating energization of solenoids 41A and 41B will
result in movement of their respective armatures and sub-
sequent actuation of the flexible diaphragm 30 to. the
positions indicated .at 61 and 62.  Movement of the di-
aphragm 39 to the position 61 will cause a pumping of
the fluid within the pump chamber 31.. Return of the
diaphragm to the position 62 will similarly pump fluid
from the pump chamber 32. During both pumping
strokes the fluid will be discharged through the outlets
37 into the discharge line 40.

During the discharge stroke of the diaphragm 30 into ‘

each of the pump chambers, the increase in pressure will
permit only the outlet check valves to open to enable the
pumped fluid to be discharged from the chamber.

Concurrently, the movement of the flexible diaphragm
into each chamber will result in the inlet check valve in
the other chamber bemn opened to admit flnid into that
pumping chamber.

Although the reversing device illustrated in Figure 7
energizes only one solenoid during each’ pumping stroke,
the arrangement may be modified to energize. both
solenoids so that each solenoid actnates the diaphragm
30. In this arrangement, however, the solenoids 41A
and 41B would be reversibly connected across the leads
34 and 57 so that their respective armatures 45 would be
moved in opposite directions.upon simultaneous energiza-
tion.of each of the solenoids.

The pump of this invention may be modified to operate
magnetically by positioning an electro-magnet 63 on the
casing as shown in Figure 8. - A metallic section 64 pos-
sessing magnetic properties is attached to the diaphragm.
Energization-of the.electromagnet will result in attraction
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of the magnetic portion toward the electro-magnet. .

Pulsing of the. electro- mamet would periodically flex
-the diaphragm.

In this modification there is no direct connection be-
tween the actuating means and the flexible diaphragm.
With the exception of the inlet and outlet valves, the
modification possesses no moving parts.

It will be understood that this invention is susceptible

to modification in order to adapt it to different usages

and conditions, and, accordingly, it is desired.to compre-
.hend such modifications within this invention as may fall
within. the scope of the appended claims.

What is claimed is:

1. A pump comprising a casing formed from two simi- -

lar cup-shaped casing halves, a flexible diaphragm be-

tween said casing halves when in assembled position with .

the edge of said diaphragm secured between the register-
ing edges of said casing halves so that the distance the
. diaphragm moves progressively. increases toward the cen-

ter thereof, said diaphragm being parallel to the closed

_bottom surfaces of said casing halves when in its normal
non-operating position and being equally ;spaced  from
said bottom surfaces -in each of said compartments, op-
posed inlet and outlet means in each of said compart-
ments in the edges thereof so that the fiuid being pumped
in each compartment will flow across the compartment
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during the pumping process so as to be acted upon by -

the entire width of the diaphragm, and electromagnetic
means on the exterior of said casing comprising a solenoid

and an armature actuated thereby and connected to said
- diaphragm to vibrate said diaphragm and to bring about a
_pumping action in said compartments.
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2. A pump comprising a casing formed from two simi-
lar cup-shaped casing halves, a flexible diaphragm be-
tween said casing ‘halves when in assembled position with
the edge of said diaphragm secured between the register-
ing edges of said casing halves so that the distance the
diaphragm moves progressively increases toward the cen-
ter thereof, said diaphragm being paralle] to the closed
bottom surfaces of said casing halves when in its normal
non-operating .position and being equally spaced from
said bottom surfaces in each of said compartments, op-
posed inlet and outlet means in each of said compart-
ments in the edges thereof so that the fluid being pumped
in each compartment will flow across the compartment
during the pumping process so as to be acted upon by the
entire width of the diaphragm, an electromagnet com-
prising a solenoid on each of the bottom surfaces of
said casing halves opposed from said diaphragm and hav-
ing an armature actuated thereby and connected to said
diaphragm, a plurality of stationary contacts connecting
each of said electromagnets across a source of eléctrical
energy, and a rotor having contacts thereon to engage
said stationary contacts to alternately connect said elec-
tromag'lets across said source of electrical energy so as
to move said diaphragm in opp051te directions so that
each compartment acts as a pumping chamber.

" 3. A pump comprising a casing formed from two simi-
lar cup-shaped casing halves, a flexible diaphragm be-
tween said casing halves when in assembled position with
the edge of said dlaphragm secured between the register-
ing edges of said casing halves so that the distance the
diaphragm moves progessively increases toward the center
thereof, said diaphragm being parallel to the closed bot-
tom surfaces of said casing halves when in its nomal
non-operating position and being equally spaced from said

“bottom surfaces in each of said compartments, opposed

inlet and outlet means in each of said compartments in
the edges thereof so that the fluid being pumped in each
compartment will flow across the compartment during the
pumping process so as to be acted upon by the entire
width of the diaphragm, electromagnetic means on each
of said casing walls opposed from the diaphragm.and

.comprising a solenoid and an armature actuated thereby

and connected to said diaphragm, and means for alter-
nately energizing said solenoids so as to cause an alter-
nate pumping action by the diaphragm in each of said
compartments.
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