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16 Claims.

This invention relates to pumps for conveying .

fluids and more particularly to sanitary, centrif-
ugal pumps, such as milk pumps, of simple com-
pact construction, the parts of which cooperate
to ald in the rapid assembly and dismantling of
she pump, which parts when dismantled may be
easily cleaned; and to the support and driving

means for the pump which facilitate its rapid .

assembly and satisfactory operation; and to the
method of constructing pump. casings.

In pumps of the sanitary type, such as are
used in the handling of foodstuffs, particularly
milk, it is essential that the pump be easily dis-
mantled in a minimum of time for the reason
that these operations must of necessity be re-
peated frequently in connection with the steriliz-
ation of the equipment. Such pumps must also
be so constructed as to require no delicate ad-
justment to assure their satisfactory operation,
and to use the least possible number of working
parts. The accompanying drawings . illustrate
the invention in g pump of this kind. However,
the invention is not to be limited to the specific
embodiment disclosed. : .

The objects of this invention are to provide a
sanitary pump in which the fluid contacting ele-
ments can be quickly dismantled and-reassem-
bled, in which the pump casing support and sec-
tional casing elements are arranged in self-
aligning position, in which the: inlet -passage
member adjustably mounted in g fixed yoke can
- also be used to apply uniformly distributed seal-

ing and retaining pressure 'to the pump casing,
as well as support the weight of connecting con-
duits, thereby avoiding the possibility of eccen-
trically loading the pump casing, and also to pro-
vide a pump casing, preferably of sheet metal

stampings, a portion of which is slightly bowed,

which bowed portion, when deflected due to the
application of sealing pressure, assumes the pre-
determined, desired operative position, assures
the application of the desired sealing pressure
to all gasket elements, ang secures the proper
alignment and positioning of the casifig sections
on the pump support. :

A further object of the invention is to provide
8 support, together with a compression member
for a sheet metal pump casing, which prevents
the deflection of the faces of the pump casing
by the weight of the connecting conduits.

Another object of the invention is to provide
& pump and pump support which may be eeasily
dismantled, in which there are no bearings for
rotary shafts in the pump casing, in which the

[

. framework of the motor to
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of the shaft of the.driving motor, in which the
port in the rear face of the pump casing through
which the impeller shaft passes is sealed by a
removable sanitary rotary seal, and in which the
support for the pump casing and connecting con-

duits may be easily attached to the base of the

driving motor .of standard - design using ' the
support the pumping
unit. . Co !

As one important feature of ‘the present inven-
tion, the supporting brackets for the pump cas-
ing and connecting fluid conduits are mounted
on the framework of the driving motor, thereby
permitting the use of an extension of the motor
shaft as the pump impeller shaft, as well as per-
mitting use of the motor. bearings to carry the
load of the pump impeller, thereby avoiding the
incorporation of unsanitary bearings in the pump
casing, : ' :

As-an additional important feature of this in-
vention, the inlet coupling supported by. a fixed
bail or yoke is provided with a positive position-
ing flange, which, when drawn tightly into posi-
tion against the yoke, will enable the coupling
to carry the. entire load of connecting conduits
thus avoiding the usual application of eccentric

- loading to the faces of the pump casing, as well
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impeller is operatively supported by an extension 55

as to permit the application of uniformly dis-
tributed sealing and casing positioning pressure
to the pump casing by means of an inlet coupling .
which also acts ‘as the pressure applying means
to seal the pump casing. :

Other important features of the invention
will be apparent upon examination of the details
of construction and arrangement of -the pump
unit parts and their combination with the sup-
porting brackets, including the flanges and gasket
seats in the pump casing, which cooperate in a
novel manner with the pump casing support to
insure proper sealing of the pump casing and
proper alignment and positioning of the sections
of the pump castng with respect to each other,
as well as.a balanced rotor or impeller remoy-:
ably held in place on the impeller shaft by the
pump casing, all of which will be first fully de-
scribed and then be specifically pointed out in
the appended claims, reference being made to
the accompanying drawings in which:

Figure 1 is a side {llustration of a centrifugal
bump constructed in-accordance with the inven-
tion, directly connected to' an electrical motor
and supported thereon by a special end bell or
head; .

Figure 2 is a view like Figure 1 showing a mod-
ified construction of the yoke supporting the in-
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let coupling to the pump, and also showing a
pump support mounted directly on the bell or
head of a standard design electrical motor;

Figure 3 is a sectional view of the yoke sup-
porting the inlet coupling to the pump taken
along the line 3—3 of Figure 2;

Figure 4 is a cenfral vertlcal longitudinal sec-
tion of the pump embodymg the invention;

Pigure 5 is a view like Figure 4, showing only
a segmental or partial section of the inlet-cou-
pling, pump impeller and the deflectable portion
of the pump casing, in their relative position
when the inlet coupling is not pressed against

the pump casing and when the pump casmg is’

not deflected;

Figure 6 illustrates the varxous main parts of
the pump, support, rotary-seal and inlet couphng
in their relative positions of assembly;

Figure T'is a sectlonal view taken on line T—1
of Figure 1;

Figure 8 is a sectlonal view taken on line 8—8
of Figure 4.

Referring to the. preferred illustrations em-
bodying the invention, the improved pump unit
is mounted on an electric motor { by means of
a centrally ported disk-like bracket base 2, pro-
vided with a peripheral annular flange 3 tele-
scopically fitted over the outer.edge of an annular
outwardly extended boss 4, concentrically posi-
tioned with respect to the motor shaft 6, and
carried by special end plate 5 of the motor I,
which boss supports the bracket base 2 in spaced
relation to the frame of the motor I. Brackei
base 2 is detachably held in position on the head

“of the motor by means of retaining screws 1 ex-
tending into the frame of the motor 1. -The bail
or yoke 8, carried by the base 2 extending away
from the rotor | in substantial alignment with
the axis of the motor, carries the bracket 3, which
supports a ring-like pump. base 10 concentrically
arranged with a motor shaft 6. A cylindrical
pump casing il has a threaded tangential dis-
charge connection 12, a central inlet passage 13
in its front face 45 and is provided with a flanged
end plate 14, with flanges. §5: telescopically fitted
or interfitted into the extended cylindrical walls
of the casing I, and in turn telescoped over and
carried by the base 10 in a concentric alignment
therewith as clearly shown by Figure 4. The
cross arm of the bail or yoke 8 is provided with
a ring-like center portion 16, arranged ccncen-
trically with a motor shaft 6 and provided with a
threaded bushing 17T to engage a threaded inlef
coupling 18, supporting .it in concentric align-
ment with the inlet port {3 of casing ! and in
sealing engagement with the seat in the ring-
like member 19 telescoped or interfitted over and
welded to the outwardly turned flange 29 of the
inlet port 13.

Figure 2 illustrates in modified form the yoke
or bail 8 in which only one arm of the yoke is
extended to' support the ring 16 and in which
modification the ported bracket base 2 is detach-
ably mounted directly on the head of a standard
electric motor and concentrlcally aligned with
the shaft thereof, and held in spaced relation
thereto by the spacing elements 21 and the re-
taining screws 1. .

The ring 16 is accurately machined on 1ts inner
face making the same concentric with the axis
of shaft 6, and is also provided with an inner
shoulder 22 at right angles to the axis of shaft 6.
The bushing 1 is provided with end faces at
right angles to the axis of the bushing and is
also provided with a flange 23 to engage the
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shoulder 22 of the ring 16, into which ring the
bushing 17 is closely and precisely fitted and pre-
vented from rotation by a dowel pin 24.

The centrifugal pump casing |1, provided with
an impeller chamber 30 containing a bladed im-
peller 29, has a tangential discharge connection
12 welded thereto, and a central inlet passage I3
in its front face surrounded and defined by an
outwardly turned flange 28, to which is welded
a ring-like member I9 having a gasket seat 31 to
receive a paper or other suitable gasket 32, to
sealingly engage the flat inner end of coupling

.18 supported in the bushing 17.

The  coupling 18 as shown is provided with
screw threads 33 on its outer surface intermediate
its ends to engage the threaded inner face of
bushing 17. The coupling (8 is also provided
intermediate the threads 33 and the end farthest
removed from the pump casing with a flange 41
having any desired number of faces on its outer
periphery constituting gripping means and a
shoulder 48 on its inner face perpendicular to the
axis of the coupling to engage the complemen-

‘tary face of the bushing 11, thereby securing

accurate alignment of the axis of the coupling
{8 with the axis of the motcr shaft 6. and to limit
the possiblz axial motion of the couphng {8 in-
wardly toward the pump casing.

The impeller 29 as shown consists of a flat
blade or.plate removably seated in a diametrical
slot in the end of an impeller shaft 27 extending
into the casing through a central aperture 35
defined by a gasket seat 36 depressed inwardly

. into the rear face-14 of the pump casing 11, so

that when the casing is opened the impeller can
be quickly removed by pulling it out of the slot
in the end of the impeller shaft. :

The impeller blade 29 is notched on the inner

_edge, as specifically shown in Figure 6, to receive

a portion of the shaft 27 at the closed end of the

slot in the shaft which extends into the impeller

chamber, and also to receive the ridge formed
by the impression of the gasket seat into the rear
pump face |4 whereby radial displacement of the
impeller blade 29 is prevented.

The end face (4 of the prump casing {1 is pro-
vided with a peripheral -annular flange {5 per-
pendicular to the end face 14, which flange in
turn is provided with a peripheral annular olit-
wardly extended flange 31. When the end face
14 with its flange 15 is telescoped or interfitted
into the cylindrical pump casing {1, the flange 31
abuts up against a periphcral outwardly extend-
ing annular flange 38 provided at the rear edge
of the cylindrical wall of the pump casing (1.
Flange 38 in turn carries a rearwardly extended
flange 39 on its free edge. A gasket 40 is inter-
posed between the flanges 31 and 38 to seal the
sections of the pump casing when compressed.

The use of the variously arranged flanges on
the embossed sheet metal pump casing sections
greatly increases the rigidity, as well as provides
gasket seats, and the. telescoping or interfitting
of one section into the other insures good sup-.
port of the casing, proper alignment with the axis
of the impeller shaft and the avoidance of lateral
displacement of the operating elements of the
pump. The flange 15 on the rear face of the
pump casing is in turn telescoped over the ring-
like pump base {0, which is provided with a
cylindrical outer face 4! mounted in concentric
arrangement with.the drive shaft 6, and a front
face 42 perpendicular to the axis of the shaft §
to abut against and accurately position the pump
face 14. This arrangement of telescopically
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‘mounting or interfitting the sections of the pump
casing on a positioning ring avoids axial and

lateral displacement of the pump case relative ta ‘

the fixed driving mechanism which is individually
mounted on the motor shaft. o
One end of the impeller shaft passes through a

cylindrical port 35 im the rear face 14 of the

bump casing, while the opposite end is securely
. held in g press fit sleeve 25 secured thereto by a
taper pin 28. The sleeve 25 is in turn telescoped
over the motor shaft 6 and detachably secured
thereto by a key 34 held in place by a set screw
26. The positioning of the sleeve 25 on the shaft
6 will determine the relative position of the im-

peller blade 28 when assembled on the impeller

shaft 2T and the pump casing 1.
The rotary seal of the shaft port 35 in the rear
face 14 of the pump casing comprises a flexible

3

the threads therein is then tightened to apply
bressure to the sealing gaskets 32 and 40 and to
compress: the elastic element 43 of the rotary
seal, as well as complete the positioning: of the
pump casing Il on the flanged edge of the base
14, pressing the assembled casing securely against

.the supporting ring 10 until the front face 45

'of the casing is deflected to the desired operative

10

elastic ring 43 which surrounds the pump shaft

21, intermediate the fixed sleeve 25 and the gas-
ket seat 36, together with a separate sealing ring
44 also surrounding the shaft and held by the
elastic sleeve 43 in sealing contact with the gas-
ket seat 36. When the pump casing is pressed
tightly against the ring base 10 by the fluid cou-
pling 18, which also acts as a casing compression
member, the elasti¢ sleeve is compressed some-
what against the shaft sleeve 25 and in turn
" presses the sealing ring 44 against the seat 36
around the port 35 in the end wall 14. - The elas-
tic body and sealing ring are not fixed on the
shaft 21, but with the particular arrangement just
described, they tend to rotate with the shaft, the

sealing body 44 running in sealing contact with

the seat 36. In commercial practice it is desir-
able to avoid the use of oily seals or sealing rings

in sanitary pumps, and, therefore, the use of’

sealing rings composed of self-lubricating ma-

terials, such as lignum-vitae, hard rubber, phe- '

nolic resins, and casein compounds is usually pre-
ferred. :
Assembly and operation

In assembling the pump unit, the bracket 2 and
its integral parts, the yoke 8 and pump base 10
are mounted on the head.of the driving motor |
In any of the preferred illustrated methods. The
pump shaift 27 fixed in the sleeve 25 is next as-
sembled on the motor shaft 6 and securely keyed
thereto by the use of a key 34 and-a set screw
36 to insure the proper positioning of the end of
the impeller shaft 21 with relation to the pump
casing. The elastic ring 43 and the sealing ring
44 are next assembled on the shaft 21, after which
the rear pump face {4 is telescoped or interfitted
over and seated against the pump base 10. The
impeller blade 29 is then placed in the diametrical

"slot in the inner end of the shaft 21 with the
. notch in the edge of the impeller blade projected
over the part of the part of the impeller shaft ex-
tending into chamber 30. A gasket 40 of paper or
other suitable material is then slipped over the
flange {9 against the flange 37 as a gasket seat,
and the casing is then telescoped or interfitted
over the flanged edge of the face 14 until the
gasket 40 is securely held in position between the
outwardly extending abutting flanges 37 and 38
on the two sections of the pump casing. The
bushing {7 is now positioned in the ring 16 and
locked in place by dowel pin 24. A gasket 32
of any suitable material, such as paper or rub-
ber, is placed in the gasket seat 81 around the
‘central inlet opening in the front face of the
pump casing. The threaded coupling 18 is next

inserted into the bushing (T and after engaging:
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position, as shown by the dotted line 46 of Fig-
ure 5. ’ . .

When the pressure is. applied by coupling 18
to the front face 45 of casing i1 shown in its
undeflected condition in Figure 5, it will be de~
flected from its normal contour and relative posi-
tion with respect to the impeller 29 to the posi-
tion shown by the dotted line 46, which repre-

.sents the desired operative position of the com-

pressed pump casing. S
In the normal use of the pump . herein de-
scribed, it is of course only necessary to remove

‘the inlet fitting, the gaskets, the pump casing

sections, the impeller and the rotary seal ele-
ments to enable the cleansing of the pump, . It
is of course evident that the yoke element and
shaft extensions need not be removed -after once
being assembled. ) .

The threaded free end of the coupling 18 and
the discharge connection 12 are.then connected
to any desired conduits forming a part of the
fluid circulating system, and the pump .is now
ready for use.

"It will, of course, be readily understood that the
herein described pump unit is particularly adapt-
ed for sanitary use in which it must be frequently
cleaned; however, it is also well adapted for use
in pumping. other liquids. The improved unit is
simple in construction. It involves the use of iio

~ parts which cannot be easily cleaned when dis-

assembled, and is maintained in perfect align-
ment and operative condition by the unique as-
sembly and mounting on its supports. -With this

" particular ar-angement of parts,-all shaft bear-

ings have beenl eliminated from the pump and

~ the motor bearings. utilized for that purpose, and
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perfect sealing alignment is maintained - without
the use of special means. All unsanitary seals
common in pumps and the usual pump case com-
pression. mechanism have been -eliminated. It
has also been possible to eliminate the usual ob-
jection in pump construction in which the weight
of the fluid connecting conduits is largely sup-
ported by the pump casing. This has been elim- .
inated by securely mounhting the coupling 18 in
a part of the framework supporting the weight of
the fluid conduits on the coupling 18..

It will, of course, be understood that various
changes in materials, details and arrangements of
the elements of the pump and-its support, which
have here been described and illustrated to ex-
plain the invention, may be made by those skilled'
in the art within the scope of the.invention as

_set_forth in the appended claims,

I claim as my invention:.

1. A pump of the sanitary type, comprising a
support including an apertured portion,' a sec-
tional casing disposed against said apertured por-
tion of said support and having an annular flange
extending outwardly from a face thereof and
surrounding said apertured portion of said sup-
port in contact therewith, and releasable means
forming. a part of the fuid circulating system
carried by an element. of said support.-and- en-
gaging said casing for pressing the casing against
said apertured portion of-said support and. the
sections of the casing together. ... -~ -
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© 2. A centrifugal pump of the sanitary type,
comprising an apertured support, a cylindrical
sectional impeller casing disposed against said
support and having an annular flange extending
outwardly from a face thereof and surrounding
said support, releasable means forming a part of
the circulating system carried by said support
and engaging said casing for pressing the casing
against said support and the sections of the cas-
ing together, an aperture in an end face of said
casing aligned with the aperture in said support,
an impeller in said casing and having an opeirat-
ing- shaft extending outwardly through said
apertures and out of contact therewith, a power
shaft to which said operating shaft is rigidly
fixed for supporting said operating shaft and
acting as a radial and end thrust bearing for said

2,291,797

tending into said caéing through“said aperture

© out of contact with the apertured face, an inlet

10

operating shaft, a shoulder cn said operating .

shaft outside of said casing, and elastic means

disposed about said operating shaft enclosing the

same intermediate said shoulder and said casing
and having its ends engaging said shoulder and
said casing for sealing the casing aperture.

*3. In a pump unit, a support, a pump housing

having an aperture in an end wall therecf and :

mounted on said support, and a releasable tubu-
lar coupling and clamping element carried on
said support in alignment with said aperture and
abutting against said housing for clamping said
housing against said support and for communi-

aperture in said casing, and a fluid. coupling and

" compression member releasably carried by said
support for commumcatlon with said inlet pas-
“sage and for compressmn of said casing agamst;

said base.
8. The combination w1th a cyhndncal sectlon-

“al casing forming an impeller chamber having

an inlet opening in one side and a shaft-receiving
aperture on the other side, of a sealing gasket
intermediate said sections, a support on which,
said casing is mounted, and a cylindrical fluid
coupling and’ compressmn element releasably
carried by said support in axial alignment with
said casing and in commumcatlon with said inlet
opening for compressing said casing against said
support, whereby the application of uniformly
distributed pressure is applied by said coupling to
said casing. .

9. The combxnatlon with a casmg forming an
impeller chamber having an intake opening on
one side and a shaft opening on the other side,
of an inwardly extending annular gasket depres-

sion on the outer surface of one face of the

casing defining the said shaft openring and form-

. ing a complementary ridge on the inner side of

30

cating with the interior of said housing through

said aperture.

© 4:.In a pump unit, the combination ¢f a mo-
tor having a shaft mounted in bearings, a bracket
disengageably supporting a secticnal cylindrical
pump casing centrally apertured in at least one
face thereof, said central ape:ture being in align-
ment with the axis of said shaft, an impeller in
said casing an impeller shaft rigidiy fixed (o said
motor shaft and extending through said aper-
ture into said casing to engage and support said
impeller and impart a driving torque from said
motor shaft to said impeller, and a rotaiy seaiing
means carried by said impeller shaft to seal the
aperture in said casing and being removable from
said impeller shaft when said cesing is disen-
gaged frem said support, said -motor shaft sup-
porting said impeller shaft in spaccd axial and
lateral relation to said pump casing and aciing
as a radial and end thrust bearing support for
said impeller and impeller shaft.

5. In a rotary pump, the combinatizcn of a
support, a ported pump casing mounted on said
support, and a fluid coupling in communication
with the port in said casing, said coupling being
independently carried by said support.

6. A sheet metal casing for pumps compiising,
in combination, a pair of ported metsllic plates
corrugated with laterally extending inteifitling
flanges &t their cuter peripheries, a substantially
ring-like casing base interfitting into said flanges
and carried by a support and abuiting against
one of said plates and the flange of said plate,
relensable means acting between said support and
the other of said plates for pressing the said
plates with their inteifitting flanges against the
ring-like base, and inlet and discharge passages
in the casing walls.

7. In a rotary pump unit comprising, in com-
bination, a driving motor having a central shaft,
a pump casing base mounted on said motor, a
cylindrical pump casing mounted on said base
and having a central shaft aperture in one face
thereof in axial alignment with the motor shaft,
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an impeller shaft carried by said motor shaft ex- 75

said face, an impeller shaft extending into said
casing through said shaft opening and havirg a
diametrical -slot in its end wholly within said
casing, and a bladed 1mpe11er in said casing
mounted in szid slot having a stepped notch in
its inner edge to receive the portion of the shaft
at the inner end of the shaft slot and the said
complementary ridge, whereby radial displace-
ment of the bladed impeller is prevented.

10. A pump unit, comprising the combinalion
of a support, a sectional sheet metal casing

"mounted on said support and having at least one

substantially deflectable face, a gasket interine-
diate the sections of said casing, and releasable
means acting between said support and casing
for deflecting said deflectable face, whereby pres-
sure is applied to said casing sections to press the
sections together and against said support and to
deform said deflectable face into the desired
shape for pumping operation.

11. A pumping unit comprising, in combina-
tion, a driving motor, a bracket secured to the
side of said motor comprising arms extending
from said motor and an annular pump casing
supporting ring at the opposite end of .said arms,
a sheet metal pump casing cemprising an inter-
fitted pair of apertured sheet metal cup-like ele-
ments carrying outwardly extending flanges on
their free edges arranged in nested relation one
to another to provide a chamber intermediate the
adjacent end faces of said cup-like elements and
arranged in -interfitted relation with said sup-
porting ring, a bracket arm extending from said
supporting ring past the outer periphery of said
nested cup-like elements and provided with an
aperture at its free end, a fluid coupling element
carried in the aperture of said bracket arm and
axially aligned with the aperture in the cup-like
element adjacent said fluid coupling element, and
adjustable means securing said coupling element

within said bracket arm, whereby said coupling

element may be adjusted to engage said nested
cup-like elements to compress the same against

~ said supporting ring.

12. A pumping unit comprising, in combina-
tion, a motor, a bracket secured to said motor
having axially aligned supporting rings, a pump
casing comprised of an interfitted pair of aper-
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tured sheet metal cup-like elements supported on
one of said rings, and a fluid coupling adjustably
supported on the other of said rings, whereby

upon the adjustment of said coupling in the di- -

rection of said other ring said fluid coupling will
be caused to engage the adjacent one of said
interfitted pair of cup-like elements to compress
the same against their supporting ring.

13. A pump device comprising, in combination,
a support, a ported pump casing mounted on said
support, and a conduit independently mounted
on said support and communicating with the
interior of said pump casing through said port.

14, A pump casing having a resilient portion
in a wall thereof, a support for said casing, an
aperture in the resilient portion of the wall of
said casing, and a conduit in sealed communica-
tion with the interior of said casing through said
aperture, said sealed communication being ob-
tained and maintained by pressing the end of
said conduit against said casing, thereby subject-
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ing said resilient portion of said casing to s de- -
flecting force sufficient to maintain it in sealing
contact with the end of said conduit. )

15. A sealed sectional pump casing having at
least one resilient section and having gasket
means interposed between the sections of said
casing, said sealed casing being obtained by sub-
jecting a portion of said resilient section of said
casing to a force sufficient to deflect said portion
and maintain said portion deflected, thereby
urging the sections of said casing one toward an-
other to compress said gasket means and form a
sealed pump casing of the desired dimensions.

16. A pump device comprising, in combination,
a support, a ported pump casing mounted on said
support, and a conduit independently mounted on
said'support and communicating with the interior
of said pump casing through said port and urging
said pump casing against said support.

CHARLES B. DALZELL.




