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3 Cla..ims

and has for its object the provision of a com-
pact pump of the above type for dealing with all
classes of fluids which has high efficiency, hias no
is positively self-priming and can
be run at very low cost; will give long service
without repair and when replacements are re-

quired these may be made inexpensively and

with facility; and is silent in its operation.

A further aim of the invention is to provide &
pump capable of dealing with liquids containing
abrasive matter or grit in suspension, such as

-found in sump water and most springs and well

waters.

The invention consists in & pump unit com-

prising a casting embodying, preferably integral-
ly, inlet and discharge passages opening through
rubber valves mounted in a partition of the cast-
ing inte a pump chamber in or over which is
seated a stout rubber dlaphragm aetuated by &
crank or eccentric drive.

It is preferred to mount in the valve orifices
rubber valves of known kind having a siit or
slits adapted normally fo seal under the resili-
ence of the rubber and fluid pressure. The uni-
tary casting to which may be coupled & hell or

‘air chamber is mounted upon or housed In g

casing or frame member which may be adapted
to carry an electric motor for driving the pump.
Convenient embodiments of the invention are
illustrated in the accompanymg drawings in
which:
Pigure 1 iliustrates in sectional view one form

of pump unit according to the invention, the sec-

tion being taken on line i—1 of Figure 2;

Figure 2 is g front elevation of the unit shown
in Figure 1 with the front plate removed;

Figure 3 is a sectional plan view taken on line
3—3 of Figure 1 with the diaphragm removed;

" Figures 4 and 5 are views similar to Figures 1
and 2 of g modified form of pump unit, and

Figure 6 is 2 view drawn fto a smaller scale of 2
pump unit inciuding a motor and drive there—
from.

In carrying the invention into effect accord-
ing to one convenient mode illustrated in PFig-
ures 1, 2 and 3 of the drawings, an outer casing
or frame 18, preferably in the form of a box
casting the upper portion of which may be wedge-
shaped, as indicated in Figure 2, where the drive
shaft is introduced, is adapted to support on &
nair of projecting flanges ff a plate 2 cast in
one with a unit embodying inlet and delivery L-
shaped passages or branches 3 and {4 respec-

- yalve element under fiuid pressure,

- This invention relates to diaphragm pumps

the orifices of which open into s partition I5 in
the casting in which rubber valves 18, IT are
seated. Around and embracing the partition and
valve orifices is g circular wall i8 which forms

~a pump chamber {9 closed by & rubber dia-

phragm 28 of cup form fitted@ on the outer pe-

a metal band 2(. The diaphragm is of stout
form having thick walls tapering outwardly.

In the centre of the diaphragm a hole 22 is
provided and recesses 23, 28 are made respective-
ly for the large head 25 of a clamping screw 26
and a2 junction 27 to which the Iower end of a
connecting rod 28 is pivotally connected. The
screw 26 is secured to the junction 27 with the
centre portion of the diaphragm clamped be-
tween the head 2% of screw 26 and the junction.
The upper or big end 23 of the connecting rod

is mounted on a ball or roller bearing 30 car-

ried by & crank pin 3{ of a crank shaft portion
22 sleeved over and secured to a driving shafi 33
by pin 34, The shaft 23 and the crank shaft por-
tion 32 are mounted in bearings 85 and 3§ in the
tapered part of the casing 8. -

As shown the delivery branch (4 has mounted
on it end in communication therewith a bell or
air chambper 37. This chamber is located within
the outer casing {6 and is of substantially eir-
cular form in front view (Figure 2).

The rubber valves (6,
and each comprises a stout rubber block recessed
alt 38 on one side and of somewhat pyramidal
form on the other, having a single or, as shown,
g, fripartite slit 38 through the rubber which
constitutes a resiliently seli-closing and sealing
mach vealve
has g rubber flange 48 motunfed on the seating
around the valve orifices and secured in posi-
tion by a clamping bezel or ring &4{ screwed into
the orifices. |

The front of the casing {8 is closed by 2 metal
plate 42 secured to the casing by set screws BE&
or the like.

- A modified form of diaphragm smd bell or air
chamber is shown in Figures 4 and 5 in which
parts similar to these of the first described form
have heen given the same reierence niunerals,

‘According to this modification the diaphragm 44

is of stout disc form the upper surfece of which
is dished or has & concave recess 45 while the
lower surface is provided with an annular groove
46, for reception of the upper portion or rim of
the annular wall {8, and a circular recess 41
for a clamping nut 48. An annular metallic disc
49 is located in the recess 45 of the diaphregm

iT are of known kind

riphery of the wall {8 and clamped in position by
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and has a central threaded pcrtion 50 extending
through a central opening 51 of the diaphragm
and upon which the clamping nut 48 is secured
to thus clamp the diaphragm befween the disc
49 and the nut. The disc 49 has an upstanding
rib portion 52 to which the plate-like lower end
53 of the ccnnecting rod 38 is secured by means

of bolts B84.
The bell or air chamber according to the modi-
fled form of the invention consists of a tube %%

having its lower end screwed into a boss 56

formed on the delivery branch {8, the tube ex-

tending angularly through the side of the upper

part of the casing (0 and having a cap 51 clcsingl |

its upper end.
As shown in PFigure 6 of the drawings the

pump unit may incorporate an electric motor

58 mounted on the side of the casing (0 with

~ its shaft 59 parallel with the drive.shaft 83 of
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25

the pump.
drive shaft 33 by suitable reduction gear which,
as shown, is of the pulley type comprising =
pulley 80 secured to the motor shaft 59 and driv-
ing through s belt 61 a large pulley 82 secured
to the pump drive shaft 3. The large pulley

- 82 may be provided ‘with & handle for manual

- operation if desired.

30.

It vwill readily be appreciated that 1n both

forms of the invention the drive between shaft

33 and the connecting rod 28 may be an ec-

- centric one instead of the crank and crank pin
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arrangement shown.

The operation of both forms of the invention
will be readily apparent, the diaphragm being
actuated by the crank or eccentric drive when-
ever the drive shaft is rotated to intermitiently

~draw fluid through the inlet passage {3 and the
inlet valve 16 into the pump chamber {9 and

discharge same through outlet valve IT and de-

livery passage {4, the delivery being rendered’

even in well known manner by the bell or air

chamber which is in communication wlth the

delivery passage.
The rubber valves which seal under the resil-

ience of the rubber and the fluid pressure have
distinct advantages over mushroom type valves

in that they are opened and closed rapidly and
with little effort.

- of the pump are obtainable. Furthermore, it has
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ob

- 60

85

been found that by utilizing the rubber valves
& volume of liquid even greater than that cor-
responding to the displacement of the diaphragm
is delivered per stroke due to the easy opening
of the valves and the fact that as the diaphragm
approaches the top of its stroke the inertia of

the incoming liquid through the inlet valve 1§

causes opening of the outlet valve {7 and thus
delivery commences before the suction stroke of
the diaphragm is completed.

In both forms of the invention the parts are

of robust nature, thus giving long service, and
are readily disassembled so that replacement of

_parts may be made with facility.

Although the invention has been described
with reference to a single pumping unit it will

- be appreciated that the same principles may be

employed in connection with a pump comprising
& plurality of units arranged tc cperate in series
or mllel or in & group. -

The motor may be coupled to the

Thus higher operating speeds

2,148,687

We claim: | |
1. A pump unit comprising in combination, &
casting, a pump chamber embodied in said cast-

ing, a partition in the casting forming the lower

wall of the pump chamber, inlet and discharge
passages formed in the casting below said parti-

tion and opening through said partition into the

pump chamber, & rubber inlet valve and a rubber

outlet valve mounted in said partition said valves

respectively controlling communication between
the inlet and discharge passages and the pump
chamber, a rubber diaphragm of cup form

mounted over the pump chamber, a clamping

screw having a head, a junction member, said dia-
phragm having a thick wall tapering outwardly
and having its centre portion clamped between
the head of said clamping screw and said junc-
tion member, and a crank drive for actuating
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said diaphragm including s connecting rod piv-

otally connected to said junction member.

2. A pump unit comprising in combination, a
casting, a pump chamber formed by a circular
wall of said casting, a partition in the casting
forming the lower wall of the pump chamber,
an inlet passage and a discharge passage both
formed in the casting below the partition and
opening through the partition info the pump

chamber, a rubber inlet valve and a rubber out-

let valve both mounted in the partition and re-
spectively controlling communication between
the inlet and discharge passages and the pump
chamber, a diaphragm in the form of a thick
rubber disc having an annular groove on one side
in which the rim of said annular wall of the
casting is recelved, means for clamping the mar-
ginal portion of the diaphragm fe ssid annular
wall, & concave recess in the other side of said

thick rubber disc, an annular metallic disc lo-
cated in said concave recess, said annular metallic
disc having a central threaded portion extend-

ing through the centre of the thick rubber disc,
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a nut screwed on said threaded portion whereby

the centre of the diaphragm is clamped between

said annular metallic disc end said nut, and
driving means for actuating said diaphragm in--
cluding a connecting rod secured tc said annular

metallic disc.

3. A pump unit ccmpﬂsing in combination, a

casting, a pump chamber formed by a circular
wall of the casting, a partition in the casting
forming the lower wall of the pump chamber, in-
let and discharge passages formed in the cast-
ing below the said partition and opening through

the partition into the pump chamber, & rubber

inlet valve and a rubber outlet valve mounted in
said partition, said valves respectively control-
ling communication hetween the inlet and dis-
charge passages and the pump chamber; a rub-

‘ber diaphragm of cup form fitted over the outer
periphery of the said circular wall of the casting;

a clamping ring clamping the marginal portion

the diaphragm to said circular wall, two int..-

connected clamping elements between which the
centre portion of the diaphragm is secured, and
& crank drive for actuating sald diaphragm in-
cluding & connecting rod secured to one of said
interccnnected clamping elemenfs.
| ALAN GORDON MORRIS.
THOMAS COOPER RIGGS.
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