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1 ‘
This invention relates generally to the class of .

bumps and pumping mechanisms and is directeq
varticularly to an improved combination cen-
trifugal and diaphragm pumping mechanism.

A primary object of the present invention is to

provide a liquid bumping epparatus consisting of
8 combination of a rotary pump and s diaphragm
bump connected together so that the diaphragm
bump will function to prime the rotary pump so
that the latter may operate to carry the load of
the pumping operation and the diaphragm pump
will take over the operation of pumping the Hquid
when the rotary or centrifugal pump looses its
“prime” by reason of the exhaustion of the liquid
supply to an extent where the rotary or centrifu-
gal pump sucks air, : :

- Another object of the
pumping apparatus in
and a diaphragm bump are coupled together so
that the diaphragm pump functions Initially to
prime the centrifugal bump and wherein a novel
means is provided for effecting the automatic
discontinuance of the operation of the diaphragm
pump after the centrifugal pump has been primed
and is functioning to keep the liquid moving.

Still another object of the invention is to pro-
vide a pumping apparatus in which a centrifugal
bump and a diaphragm pump are coupled to-
gether, with means operated by the centrifugal
pump after the latter has been primed by the dia-
phragm pump and is bumping liquid, for stop-
ping the operation of the diaphragm pump and
keeping the latter Inoperative so long as the ro-
tary pump is pumping to its capacity. :

Still another object of the Invention is to pro-
vide in & pumping apparatus of the. character
stated, a novel clutch actuating mechanism con-

- trolled by the centrifugal pump during such time
as 1t is operating to full capacity, for stopping and
maintaining’ inoperative the diaphragm pump
and for effecting the starting up of the diaphragm
bump se that it will take over the pumping opera-
tion, in the event that the centrifugal pump
loses its “prime.”

Still another object of the invention is to pro-
vide a pumping apparatus including a centrifugai
bump and a diaphragm pump connected together
so that the diaphragm pump has its output con-
nected with the inlet side of the centrifugal pump,

- with means for driving the centrifugal pump and

invention is to provide a

means controlled. by the centrifugal pump while -

it is pumping to capacity, for keeping the dia-
phragm pump incperative, such means function-
ing to establish & driving connection between the
diaphragm pump and the centrifugal pump

which a centrifugal pump .
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driving mesns when the centrifugal pump, for
any reason, loses its “prime” whereby the dia-
phragm pump then takes over the pumping
operation. . .

A still further object of the invention is to pro-
vide in a pumping apparatus of the above de-
scribed character, g novel clutch control appara-
tus by which the starting and stopping of the
diaphragm pump is dependent upon the pumping
action of the centrifugal pump and such control
apparatus is operated for stopping the operation
of the diaphragm pump, elther by the reduction
of pressure at the intake of the centrifugal pump
or by liquid pressure taken from the outlet of the
centrifugal pump,

The invention will be best understcod from a
consideration of the following detailed descrip-
tion taken in connection with the accompanying
drawings forming a part of the present applica-
tion, it being understood, however, that the in-
vention is not conflned to any strict .conformity
with the showing of the drawings but may be
changed or modifled so long as such changes or
modifications mark no materigl departure from
as expressed
in the appended claims,

In the drawings: : ‘ ‘

Figure 1 is a view partly in side elevation and

artly in vertical section of an apparatus con-
structed in accordance with the Dresent invention,

Figure 2 is a view in top plan of the apparatus.

Figure 3 is a view in top plan and upon a re-
duced scale of another embodiment of the inven-
tion.

Figure 4 is a view in side elevation of the em-
bodiment shown in Figure 3.

Figure 5 is a view in top plan of still another
embodiment of the invention. R

Figure 6 is-a view in side elevation of the em-
bodiment shown in Pigure 5, .

Referring now more particularly to the draw-

' ings it will be noted upon reference to Pigure 1

45

50

or to Figure 2 that in the preferred embodiment
of the invention the apparatus consists of four
msjor units which are designated as folows:

A, the diaphragm pump unit;

B, the centrifugal bump unit;

C, the diephragm pump drive and clutching
and declutching unit; and : ) -

D, the power unit which may be of any suitable
character and which, therefore, is not illustrated
in detail but is merely represented by a housing
in which may be enclosed an engine, such as a
gasoline engine, an electric motor or any other
suitable driving apparatus.
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The numeral {0 designates a base upon which
the several units may be mounted but in this

connection it is to be noted that the invention is’

not confined to this specific arrangement or set
up as it will be readily apparent that the several
units may be placed upon individual supports and
also that.the power unit D might, under some cir-
cumstances, be remote from the other unit and
connected therewith by some other means than
the power shaft here shown and desienated (1.

In the modified embodiments of the invention
as illustrated in Figures 3 to 6 inclusive the same
units are found but the units A, B and C are
hooked up in a slightly different manner and the
same reference letters for these units will be used
primed in the specific description of the embodi-
ments of the last mentioned figures.

In accordance with the present invention the
diaphragm pump unit comprises a cylindrical
chamber or receptacle {2 across the open top of
. which is secured the diaphragm 13 by the usual
method of clamping the edge
to the top edge of the housing
4.

“The diaphragm pump is supported by the legs
{5 and the bottom of the chamber is provided
with a clean-out opening which is closed by the
removable plate (6.

At diametrically opposite locations the dia-
phragm pump chamber is provided with the in-
take and discharge nipples 11 and 18 respective-
ly, the intake nipple being closed at its inner
end by the inwardly opening flap valve 19 while
the outlet nipple is closed by the outwardly open-

ing flap valve 20.

The inlet nipple 11 of the diaphragm pump is
in the form a flanged coupling with which is con-
nected a suitable suction hose, not shown, which
leads from the fluid source.

“7The swinging flap or check valves 19 and 20
permit the liquid such as water or the like to be
taken in only through the nipple or coupling 7
and discharged only through the coupling 18
so that upon continuous up and down movement

12 by a clamp ring

of the diaphragm a reduced pressure will be-

established within the chamber {2 which will re-
sult in the drawing in of liquid at one side and its
discharge at the opposite side, thereby maintain-
ing a steady flow as long as the diaphragm is
actuated. - _

The centrifugal pump unit B comprises the
pump casing 21 of usual construction, having the
inlet neck or casting 22 and the outlet 23. The
inlet casting 22 is secured to the discharge nipple

{8 of the diaphragm pump unit and the power
shaft {1 extends into the centrifugal pump cas-
ing to support and rotate therein the usual im-
pellar blades, not shown.

*"'In the form of the invention as illustrated in
Figures 1 and 2, there is connected .with the top
of the intake casting 22 for the centrifugal pump,
adjacent its point of connection with the dia-
phragm pump, & vacuum pipe line 24 by means of
which the hereinafter described clutch actuating
mechanism, which forms a part of the unit C, is
controlled. : )

The unit C comprises a gear housing 25, in
which is located a reduction gearing consisting of
a worm gear 26 supported by a shaft 21 with which
is connected a crank 28, and a worm O SCTew
29 which is mounted upon the power shaft i and
is maintained in position thereon, against move-
ment in one direction, by the collar 30.

The shaft 1/ turns freely within the worm 29
and driving conrection is established between the

shaft and worm, to effect the rotation of the

 crank 28, through the medium of the clutch 31
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_the cylinder

- or cock 583.

which is here shown as comprising a disk 32
which is secured to the shaft {1 and a shiftable
disk 33 which slides on a sleeve-like extension 34
of the worm 29 and has a sliding pin in con-
nection ' therewith, not shown, whereby it will
continually turn with the worm and may at the
same time be moved axially of the shaft for en-
gagement with and disengagement from the fixed
disk 32. ‘ ‘

A spring 35 normally urges the movable disk
33 into diving connection with the disk 32.

Carried by the clutch disk or plate 33 is the
circumferentially grooved or channeled collar
36 with which is loosely coupled the fork 37 which
is carried at the lower end of a clutch shift lever
38, pivoted intermediate its ends upon the sup-
porting bracket 88. This shift lever 38 extends
upwardly through the top of the gear housing 25
for connection with actuating and control units,
as hereinafter described. ‘ :

Also extending through the top of the gear
housing 25 is a crank rod 40, the lower end of
which is connected with the driving crank 28.

The upper end of the crank rod 40 is laterally
offset so as to bring the bearing ears 4l at the
upper end thereof, into the vertical plane of the

centers of the centrifugal and diaphragm pumps
and of the axis of the shaft I1.

Upon the top of the centrifugal pump casing
21 and in the vertical center thereof is mounted
an upstanding bearing bracket 42 upon which is
supported for osciliation, the walking beam 43.
One end of this beam is pivotally coupled with
the pivot ears 41 of the crank rod while the op-
posite end is pivotally coupled as indicated at
44, with the upper end of the diaphragm arm 45
which is connected with the diaphragm (3 in the
usual manner.

The pivotal connections between the walking
beam 43, the supporting bracket 42, crank rod
40 and diaphragm arm 45, preferably comprise
pins and bushings which allow for the necessary
free motion of the parts.

Supported adjacent the upper end of the clutch
lever 38 Is a vacuum cylinder 46 with which the
vacuum pipe line 24 is connected as shown. This
cylinder may have a movable piston therein or
may be closed at one side by.a diaphragm, the
latter construction being shown and the dia-
phragm being designated 47. This movable ele-
ment has connected therewith the actuating rod
48, which rod is pivotally coupled with the clutch
operating lever. Consequently it will be readily
apparent that upon the reduction of vacuum in
86 the movable element 41, here
shown as a diaphragm although it may be a pis-
ton, will be shifted over to effect the oscillation
of the clutch lever, which movement will dis-
engage the clutch by shifting the movable disk
or plate 36 away from the fixed plate 32 thereby
disestablishing driving connection between the
shaft f{ and the worm 29, -

" Adjacent to the vacuum cylinder 46 there is
mounted a dash pot cylinder 49 in which is slid-
ably mounted the piston 50 which is connected
by the rod 51
lever as shown. This dash pot cylinder is filled
with suitable oil and the two ends of the cylinder
are connected, upon opposite ends of the piston,
the by-pass pipe 52 in which is fitted the valve
Thus it will be seen by adjusting this
valve or cock the flow of oil from one side of the
piston B0 to the other may be regulated so that

with the upper end of the clutch
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the rapidity of movement imparted to the clutch
lever by the vacuum cylinder can be controlled.

In the operation of the apparatus as llustrated
in Pigures 1 and 2, when the power unit is put in
operation the power shaft which drives the cen-
trifugal pump wil at once start rotating so that
the centrifugal pump is immediately set in-op-
eration. .

Since the clutch 3¢ i engaged at this time it
will be seen that driving power will be transmit-
ted from the shaft Ii through the clutch and
through the worm and gear drive to the crank
lever 40 thereby rocking the walking beam 43
and operating the diaphragm 13. This opera-
tion of the diavhragm pump will create g siic~
tion, reducing the pressure within the chamber
12 and causing the liquid to be drawn into and
forced through the chamber into the casing or
housing of the centrifugal pump by way of the
inlet or intake casting 22.

The foregoing operation primes the centrifu-
* gal pump and since the rotor of the pump is al-
ready being driven by the shaft {{ , the centrif-
ugal pump will at once begin to pump the water
or other liquid being suppled to it by the dia-
phragm pump.

As soon as the full pumping operation. of the
centrifugal pump becomes established there wil
be a reduction in pressure in the inlet casting
22 which will create g reduction in pressure in the
vacuum cylinder 48 with the result that the piston
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or diaghragm of the vacuum cylinder will be .

shifted causing the clutch lever to be oscillated to
effect the disengagement of the clutch 31{. In
this manner the driving connection between the
power shaft 11 and the diaphragm pump is broken
so that the diaphragm bump ceases operation.

By the provision of the dash pot, connected
with the upper end of the clutch lever 38, 1t will
be seen that there will be prevented the applica-
tion of undue strains on the mechanism which
might be caused by the sudden movements of the
piston or diaphragm of the vacuum cylinder. The
speed with which the cluteh is engaged or disen-
gaged is readily controlled by means of the cock
53 which forms a part of the dash vot.

After the centrifugal pump has been primed
and is In full operation, it wiil continuye to move
the liquid through the chamber of the non-op-
erating diaphragm pump and this action will con~
tinue until the source

of liquid supply is exhaust- -
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- the centrifugal pump unit

ed to such an extent that the pump begins to suck

air. At this time the
its “prime”
which has
will rise to

centrifugal pump will lose
and as a result the reduced pressure
previously existed in the casting 22
atmospheric pressure causing the mov-

able element 47 of the vacuum cylinder to move

out or to return to its origina] position thereby
reengaging the clutch 31. This again starts the
diaphragm pump operating to re-prime the cen-
trifugal pump, or if the available supply of wa-
ter or the liquid to be bumped is flowing in at a
low rate, the diaphragm pumo will continue to
operate and remove the liquid as it comes in,
foreing it out through the centrifugal pump.

In the embodiment of the invention as illus-
trated in Figures 3 and 4, the diaphragm pump
unit is designated A’, the centrifuga] pump is
designated B’ and the driving and clutching and
de-clutching unit is designated C”.

In.this first modification it will be seen that
‘he diaphragm pump is, in effect, inverted so that
‘he dlaphragm 18’ faces downwardly.

The gear reduction housing 25’ is disposed di-
ectly beneath the diaphragm pump and the pow-

\
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5 be necessary sinee the

er shaft {1’ passes through the centrifugal pump

housing 21’ to and through the reduction gear -

housing ‘which is here
side of the
unitD’, .,

In this arrangement the crank rod of the re-
duction gearing, designated 49’ and shown in
dotted outline, is connected directly with the
thrust arm 4%’ of the diaphragm pump. 'Thus
it will be seen that when the clutch 31’ is en-
gaged and the power shaft 11 is rotating, move-
ment will be appled directly from the crank rod
40’ to the diaphragm 13’ and the Iquid which
will be moved through the diaphragm pump
chamber 12’ will rest upon and be raised and

located upon the opposite
centruugz/zl pump from the power

lowered by the diaphragm in the operation of

the latter,

‘The construction of the clutch mechanism and
the gearing is. exactly the same as shown in
Figure 1 with the exception that the clutch lever,
here designated 38, is disposed at one side of the
clutch, instead of above it 8s in the structure of
Figure 1, and is. supported for oscillation upon a
vertical axis 39°.

The clutch lever 38’ is controlled by the vac-
uum or reduced pressure which exists in the in-
take casting of the centrifugal pump, the vacuum
line here being designated 24 ‘and leading to the
vacuum cylinder 46°. Also the control for the os-

-cillating: clutch lever 38’ is embodied in the oil

dash pot cylinder unit 49’ which functions ag de-
scribed in connection with the first embodiment,

A description of the
ment shown in Figures 3 and 4 is not believed to
mechanism operates ex-
actly the same as in the arrangement shown in
Figures 1 and 2, the only difference being that
the arrangement of the. elements is changed so
as to bring the diaphragm pump operating mech-
anism into position beneath the pump so as to
broduce a more compact structure. :

In Figures 5 and 6, while substantially the same
units are employed as
bodiment; the mechanism is operated by the fluid
bressure maintained by the centrifugal pump. in
the outlet 23'* instead of by the reduced pressure
which exists in the intake casting,

In this embodiment the diaphragm pump A’’
is arranged with the driving and clutching and
de-clutching unit C*’ located therébeneath ang
B’ has the power shaft
H’’ passing directly therethrough from the power
unit D'’ as in the arrangement shown in Figures
3 and 4.

In this third embodiment the clutch actuating
lever 38"’ is made to oscillate for the release of
the clutch 317, after the pump has begun operat-
ing and pumping to ful} capacity, by the pressure
of fluid which is carrieq from the outlet 23’ of
the centrifugal pump, through the pressure pipe
line 24’ to a cylinder- 46’’. Within this cylinder
is a piston 41"’ which is connected by the coupling
rod 48’’ with the clutch lever and the fluid from
the pipe 24”’ enters the cylinder behind the piston
therein to force the piston over so as to effect

~ the oscillation of the clutch Jever 38" and the

70

{3

release or disengagement of the cluteh to cut oft
the driving connection between the power shaft
and the diaphragm bump when the centrifugal
pump is pumping Hquid. o
It will be readily apparent that with this ar-
rangement the action of the apparatus is the same
as where 8 vacuum line is employed for ¢ontrol-

ling the clutch. If the centrifugal pump should

lose its “prime” so that the pressure in the dis-

operation of the arrange- ,

in the first and second em-

o
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charge side of the centrifugal pump drops, the
clutch control spring will engage the clutch and
cause the control lever 38 to oscillate back to the
position in which it is shown in Figure 5 thereby
reconnecting the diaphragm pump with the power
shaft (1’ so as to start the diaphragm pump
working and cause’it to either re-prime the cen-
trifugal pump or, if the liquiq supply is too low
for the centrifugal pump to continue its pump-
ing operation, to itself carry on the pumping
action. : ‘ '
From the foregoing description it will be readily
apparent that the pumping apparatus herein de-
seribed will function to automatically “prime”
or start the centrifugal pump operating and will
function continuously until all liquid has ‘been
removed from the source, the diaphragm or suc-
" tion pump functioning to take over the job when
the liquid has been reduced to.a point or level
where the centrifugal pump would lose its
“prime.” During the operation of the diaphragm
or suction pump the liquid would be passed
through the centrifugal pump as would be readily
apparent and consequently if the liquid source
should be replenished so that the volume han-
dled by the suction pump is increased, such in-
creased volume will serve to re-prime the cen-
trifugal pump so that the latter may then take
over the pumping job and the suction pump will
be stopped as previously explained. The liquid,
however; will continue to pass through the cham-

her of the suction pump to the centrifugal pump,

as will be readily apparent.

I claim:

1. A pumping apparatus of the character stated
comprising, in combination, a centrifugal pump
having an inlet, a suction pump having an outlet
and connected with the inlet of the centrifugal
pump to feed the latter, a power transmitting
shaft operatively couvled with the centrifugal
pump, a power delivering coupling between said
shaft and the vacuum pump, including a worm
gear and a worm supported upon the shaft, a
cluteh for coupling the shaft with the worm and
including a disk fixed to the shaft and a disk
slidable on the shaft, means normally urging the

. sliding disk into operative connection with the
first-disk, and means operating automatically to

15

20

25

scribed comprising,

8

sive means for controlling the speed of operation
of the pressure responsive means.’,

5. A pumping apparatus of the character de-
scribed comprising, in combination, a centrifugal
pump having an inlet, a vacuum pump having an
outlet connected with the inlet for feeding liquid
to the centrifugal pump, a power transmitting
shaft connected with the centrifugal pump, a
worm mounted upon the shaft, a driving connec-
tion between said worm and the vacuum pump for
transmitting driving power from the shaft to the
vacuum pump, & clutch comprising a fixed mem-
ber secured to the shaft and & shiftable member
operatively coupled with said worm and normally
urged into engagement with theé fixed member, a
clutch lever connected with said clutch shiftable
member and supported for oscillation, a pressure
responsive unit having operative connection with
said clutch lever to actuate the latter, and an op-
erative coupling between the pressure responsive
unit and the centrifugal pump for effecting the
actuation of the unit upon a predetermined pres-
sure change within the centrifugal pump. )

6. A pumping apparatus of the character de-
in combination, a centrifugal

pump having an intake, a vacuum pump having

. an outlet connected with said intake to feed the

centrifugal pump, said vacuum pump having a

- pumping diaphragm, a power transmitting shaft

30
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disengage the sliding disk from the first disk to .

stop the operation of the vacuum pump following
the priming of the centrifugal pump and the es-
tablishment of full pumping action of the latter.
.2, A pumping apparatus as set forth in claim 1,
in which the clutch actuating means includes a
pressure responsive unit and a connection be-
tween the unit and thé centrifugal pump for ef-
fecting. the actuation of the pressure responsive
device upon a predetermined change of pressure
within the centrifugal pump, _
~3..Apumping apparatus as set forth in claim 1,
with means for adjustably controlling the speed
of operation of the clutch operating means.

"4, A pumping apparatus as set forth in claim 1,
in which the clutch actuating means includes a’
pressire responsive unit and a connection be-
tween the unit and the centrifugal pump for ef-
fecting the actuation of the pressure responsive
device upon a predetermined change of pressure
within the centrifugal pump, and an adjustable
check meéans connected with the pressure respon-
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operatively coupled with the centrifugal pump, an
arm connected with said diaphragm, a worm and
gear coupling between said arm and the power
shaft for transmitting reciprocating motion to
the diaphragm from the shaft, means for effect-
ing the disengagement of said driving connection
petween the shaft and the diaphragm arm, & con-
trol elemént for said means, & pressure control
unit operatively coupled with said control ele-
ment for effecting the actuation thereof, and an
operative coupling between the pressure control
unit and the centrifugal pump by which the pres-
sure control unit is actuated for the actuation of
the control unit upon a predetermined change of
pressure within the centrifugal pump.

7. A pumping apparatus of the character set
forth in claim 6, in which said diaphragm is dis-
posed upon the under side of the vacuum pump
and above the said worm and gear coupling and
said diaphragm arm extends directly down-
wardly for the stated operative connection with
the worm and gear coupling. ) ‘

8. A pumping apparatus of the character de-
scribed comprising, in combination, a centrifuga.
pump having an intake, & vacuum pump having
an outlet connected with said intake to feed.the
centrifugal pump, & power delivering ‘shaft con.

_nected with the centrifugal pump, a clutch con:

trolled operative coupling between the shaft an
the vacuum pump whereby the vacuum pump i
operated from said shaft, a control member con
nected with the clutch of said coupling for dis
engaging the clutch when actuated, a vacuun
cylinder having a movable element operativel
coupled with the clutch control means, & vacuur
line connecting the vacuum cylinder and the in
take of the centrifugal pump, and a dash pot con
trol connected with the clutch controlling mean
for preventing too rapid movement thereof.

JULIUS LAMAR SMITH.



