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4 Claims.
: 1 ‘ :

The: present:invention relates to an improve-
ment in rotary pumps of a type particularly use-
ful in pumping liquids and semi-liquids.

Various types of rotary pumps have been de-
signed for handling semi-liquid materials or: lig-
uids containing solids. Such pumps are often
used in conjunction with chemicals, foods of vari-
ous types, soap, pharmaceuticals, oils, and the
like.  As a result the pumps must be designed so
that they may be used in pumping liquids which
contain solids such as pulpy matter; cubes and
other such materials. The ohject of the present
invention lies in the provision of a rotary pump
which may be used for the pumping of such ma-
terials, and which would not be injured by foreign
matter in the liquid pumped such as matches,
pins, string and the like.

A feature of the present invention lies in the
provision of a pump having a pair of inter-act-
ing impellers which are mounted on hubs provid-
ing a bearing support directly under the rotor
load. As a result the impellers are better sup-
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ported to operate at slow speed without vibration

or agitation.

A feature of the present invention resides in
the provision of a pump having a pair of rotors
provided with inwardly extending hubs which en-
gage against a sealing device supported within
the housing. The sealing means providing a seal
between the impeller shaft and the casing is
spaced substantially from the food chamber so
that there is little danger of contaminating the
material pumped with metal particles produced
by the rubbing contact between two relatively
movable parts.

A feature of the present invention lies in the
provision -of dual ports which may be connected
either to the intake or to the outlet passage of
the pump depending upon the direction of rota-
tion of the impeliers. When the impellers rotate
in one direction, the dual ports are connected
to the inlet of the impeller chamber, while rota-
tion of the impellers in the opposite direction
provides dual ports connected to the discharge
from the impeller chamber.

An added feature of the present invention lies
in the manner in which the impellers are con-
structed. Two impellers may be simultaneously
machined with a single fool, thus saving time in
the manufacture of the pump and insuring proper
machining of cooperating impellers.

These and other objects and novel features of
the invention will be more clearly and fully set
forth in the following specification and- claims.

In the drawings forming a part of the spec1ﬁ-
catlon

Figure 1 is a perspective view of the pump show-
ing the outward appearance thereof.
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PFigure 2 is a cross sectional view through the
parallel impellers and impeller shafts.

Figure 3 is a sectional view through ohe of the
impeliers of the pump, the position of the sectmn
being indicated by the line 3—3 of Figure 2.’

Pigure 4 is a cross sectional view through the
pump, the position of the sectlon being 1nd1cated
by the line 4—4 of Pigure 2.

Figure 5 is a view similar to Figure 4 showing
two lobe impellers used in place of the smgle lobe
impellers of Figure 4.

Figure 6 is a diagrammadtic view showing a stage
in’ the process of manufacturing the impellers
shown in Figure 5.

Figure 7 is g sectional view through a portion-of
the pump casing adjacent an impeller hub show-
ing a somewhat different type of packing con-
struction from that shown in the previously de-
scribed views.

The pump A illustrated in Figures 1 through
4 of the drawings includes an elongated body in-
cluding a gear case portion 10 and an impeller
housing portion i1 integrally or detachably con-
nected by spacing arms (2 and 13. A base plate
14 likewise forms a connection between:the two
parts 18 and Il by providing a flange 15 at one
end thereof connected to the body portion {0 and
a flange 16 at the other end thereof connected
to the body portion If. The base plate 14 is pro-
vided with suitable apertures 1T therethrough by
means of which the casing or housing may be
secured in fixed position.

The housing portion i8 includes a casing wall
i9 having a pair of apertures 20 and 2{ there~
through in spaced relation through which the im-
peller shafts 22 and 23 extend. The apertures
20 and 21 are somewhat larger than the outer
diameter of the shafts 22 and 23 and oil sealg 24
are interposed between the shafts and the hous-
ing at these points,

Hubs 25 and 26 are provided on-the wall {9
encircling the apertures -20 ‘and 21. The ‘aper-
tures 20 and 21 extend through these sleeves 25
and 26. Bearing sleeves 30 and 31 are provided
in the apertures 27 and 29 respectively. The
shafts 22 -and 23 fit snugly within these béaring
sleeves and are sufficiently free torotate.

Gears 32 and 33 are keyed to the shafts 22 and
23 outwardly of the bearings 30 and 31. These
gears are held in place by nuts 34 and 35 which
engage externally threaded portions of the shafts
22 and 23. ‘Smaller diameter portions 36 and
3T of the shafts 22 and 23 project beyond the
threaded portions of these shafts.

A housing closure plate 39 is secured to the end
of the housing portion 10 opposite the wall 19 by
cap screws 40 .or other suitable means.  Spaced
apertures 41 and 42 extend through the. closure
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plate 39. A bearing 43 is provided within the
aperture 41 for accommodating the reduced di-
ameter end portion 36 of the shaft 22. A circular
aperture 45 of larger diameter than the aperture
41 is provided in-the-exterior surface.of the plate
39 in alignment with the-apertures 41 and 44.. A
plug 47 of steel or other suitable material is pro-

vided in the aperture 45 to enclose the end of the-

shaft 22.
A bearing 49 is positioned in the aperture-42

and an oil seal 50 is positioned:in the.aperture 42.

outwardly of the bearing. The:reduced diameter.
end 31 of the shaft 23 projects through the clos-

ure plate 39 and is provided with g.splined end.

or provided with a key way 91 for accommoda-

tion of a suitable key for connecting the.shaft to.

a drive element.

Thus .it. will. be.seen.that the.gears which.con-
nect the shafts.22 and 23 and. which cause .rota-
tion-thereof in.unison are.sealed within the gear
chamber .10-and.suitable lubricant may be placed
in this chamber for lubricating the gears. This
lubricant..is. spaced. from. the pumping chamber
and.there is:virtually no.danger of. the lubricant
entering this pump chamber.

The.-pump, housing . { | . includes a peripheral
wall 52. which:is.closed on one end: by an integral
closure wall 53, as best illustrated. in Figure 3 of
the drawings... This wall 53 .is.of varying. thick-
ness, being, 1elat1vely thin.near its upper extrem-
ity as illustrated in this figure and being substan-
tially thicker throughout.the sides and lower.por-
tion,thereof..

-As illustrated.in. Figure 4 of the drawings a.pair
of noppositely . disposed. ports 94 .-and .59 are pro-
vided in the wall 52 on opposite sides of.the
casing.. These ports.54.and 55 dead to cored pas-
sages-56-and 57, respectively, which communicate
with a.forwardly .extending port 59 leading into
the .interior .of the impeller housing, as shown.in
Figure .5.:0f the drawings.. The: central :upper
portion: of..the.wall. 53 .is also. thickened: as indi-
cated.at €0 .and:a .port 61 on the top.of the hous-
ing.communicates with a:downwardly extending
passage 62 terminating in.a.forwardly extending
cored.passage. 63 leading into the:impeller cham-
ber.- When.the-impellers rotate-in: one-direction
the passage 59 .acts.as the intake.and the passage
63 acts as the outlet. When. the. direction..of
rotation .of. the impellers is reversed, the .passage
63.acts as the.inlet and the-passage .59 acts.asthe
outlet.-

The wall.53 is provided: with two forwardly ex-
tending integral sleeves: or hollow .bosses 64 and
65... The::impeHers 66.and 87 rotate about these
sleeves- 64 and .65. The impellers .are-similarly
constructed and are shaped as best- illustrated-in
Figure 4 of the drawings. REach-impeller includes
a:generally semirgylindrical piston 69 -having:ar-
cuate -ends 10 and 7i.. The semi-cylindrical. pis~
tons:69 are-provided-with. concentric-outer and
inner cylindrical.surfaces -12 and 13.- The outer
surface: 12 isiof proper diameter to fit- with a run-
ning fit within.the.cylindrical: inner surface: 14
of-the impeller chamber 15.. One such cylindrical
inner surface- 14 ©is provided for each of the.jm-=
pellers 66 and.67T.

The inner-cylindrical-surface 13 of each piston
69 is of proper diameter:to fit: with. a running fit
about. the:outer surface of a sleeve 64.or 85. The
piston also is of:proper-depth to -fit closely-ad-
jacent:-the :outer surface:of  the -wall: 53 and
against :the :closure:plate 76. Thusthe-pistons
69::substantially fill:;a;portion -of ‘the -impeller
chamber:as theyrotate.::.
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The pistons 69 are supported upon supporting
discs 11 which are secured marginally to the pis-
tons. Each disc 17 is attached to a sleeve or hub
19. This sleeve or hub 19 fits upon a reduced di-
ameter end of its .respective shaft 22 or 23 and is
keyed thereto to.rotate:therewith: The impeller
66 is mounted upon the reduced diameter end 80
of: the shaft 22 while the impeller 67 is secured
to.the reduced diameter end 8f of the shaft 23.

The impeller hubs 79 abut against shoulders in
‘the shafts formed between the reduced diameter

ends.thereof‘and-the remainder of the shafts.
THe-shafts -are provided with threaded ends to
accommoadate nuts 82 and 83 which hold the im-

" pellers in place.

Theclosure plate 76 is secured to the periph-
eral wall 52 of the pump housing by cap screws
84 .orother suitable:means.:. The:closure:plate is
provided:; with.:two:.adjacent icircular rapertures
85 and 86 fo:accommodate:the:discs 17T of the imx=
pellers: The closure plate.16 is likewise:provided
with-recesses 87 and:!89 aligned with the. aper=
tures 85:and. 86 toraecommodate the nuts. 82
and-83.

As is.common in-pumps of:this type the:sleeves
64 and:65:are:notched on-one side as indicated at
92 ‘on’ the: same radii"as ithe -housing:surfaces <14
so:'that ‘the - impellers :may - fit--closely -together.
THe:impellers are so tithed that the piston:of -one
impeller: -follows -closely ‘the :piston ~of- the-other
impeiler in-the.rotation thereof.” Thus the space
between+the impellers is‘at all'times sealed, whilé
liquid -or partial liquid may be carried about the
periphery of the impeller-chamber by ‘the ‘piston
fromthe inlet'to-the outlet.

An-aperture ‘93 is provided-in the wall-'53 ‘en=
circling each -of the shafts-22°and 23> A:seal is
provided-between the hub 19 -of each-impeller and
the “base -or -shoulder -ends:-of ‘the apertures 93,
As-best illustrated in-Figures 2 and 3°of the draw~
ings, a collar 94 encircles each shaft adjacent the
impelier-hub-79‘and in-surface contact therewith.
A packing “is provided at ‘the base.or 'shoulder
end. of each aperture 93.- Each packing includes
cooperable  male and “female adapter rings -95
having- special 'l€ather packing. washers. 98, V-
shaped in.section therebetween... A spring 96 is
interposed . between the male addpter. 95 and. the
collar '94." Thus the packirg is urged againist the
base. of each aperture 93.to.seal the casing rela-
tive to the rotatinig shaft. The .collars .94.fit
against.the ends. of.the hubs.79.and normally are
held. from .rotation..by.suitable -key pins. or.the
like while the hubs rotate. ..

In. Figure.5 .of the drawings we.illustrate .a
modified.form.of.construction which.is.indicated:
in:general hy.the-letter.B.. The pump;B is. vir-
tually identical to-the previously :described pump
A~withithe. exception: that the:pump B is pre=
vided' with.two-lche impellers or . two-piston: im=~
pellers rather than single:piston impellers;: The
doubledobed impellers .are preferable where high
speeds-are-required because of the faect. that.the:
lgbes:-balance -one anether:and-do-not exert . -as
great. a, strain. on the -supporting shafts.. ]

Inther:iconstruction :shown: in- Figure-5,- the
pump housing.may -be-considered »identical. to
that -previously :-described.. Sleeves 85 and 166
project; from:the housing :wall $3 concentric-with:
theicylindrical inner surfaces-74:0f the impeller:
chamber 15.;, The.impellers-97 -and 9% are pro-
vided with two pistons or lobes 180 and (01 :pro-
jecting- from..opposite- sides.of:: the: supporting
discs, The impellers are provided.withhubs-102:
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and 03 which are supported on the shafts 22 and
23. In the pump B the pistons 168 and (084 are
of an arcuate length equal substantially to one-
fourth the circumference of a cylinder and are
provided with arcuate ends so that the trailing
edge of one lobe may fit closely adjacent the
leading edge of a lohe of the other impeller in
the rotation thereof.

In Figure 6 of the drawings is disclosed a
manner in which the impellers 97 and 92 are
machined so that two impellers may be simul-
taneously produced. Each impeller is first turned
in @ suitable machine to provide cylindrical
cuter surfaces {84 on the lobes and concentric
inner cylindrical surfaces {88 thereupon. The
outer and inner surfaces of the impellers are
also turnsd to produce the proper impeller thick-
ness and the discs 186 are machined to the proper
size and shape.

Two impellers such as 97 and 8% are then se-
cured in parallel relationship as indicated in
Figure € and a boring cutter or tocl 187 is used
to produce the arcuate ends 189 and {18 on the
pistons. This boring cutter 187 is positioned to
simultaneously produce arcuate ends on one end
of all four pistons simultaneously. The position
of the impellers is then reversed and the boring
tool 187 is again used to simultaneously form
arcuate surfaces on the other ends of all of the
pistons.

In Figure 7 of the drawings we disclose a modi-
fied form of seal. This form of seal is designed
to take the place of that previousiy described in
conjunction with the pump A. In this form of
seal the shafts t1{ are provided with a pair of
spaced flanges {2 and 112 at the end of the
reduced diameter portion 114 thereof. An O ring
115 is placed between the flanges 12 and 113,
This O ring comprises a ring of rubber or other
suitable material which is compressed between
the shaft {i{4 and the inner surface of a collar
118. This collar 116 abuts against the impeller
hub {17 on one side and against a second collar
119 on its opposite side.

A sleeve 120 freely encircles the shaft {11 and
is integral with the collar {{9. A shoulder 21
between two different diameter portions of the
apertures 122 is provided outwardly of the sleeve
120. A pair of washers 123 having an O ring or
rubber packing ring 124 therebetween encircles
the sleeve 120 adjacent the shoulder 121. A
spring 125 is provided between one washer {23
and the collar 119. .

In operation the collar 116 rotates with the
shaft and the hub (iT. The collar {19 is keyed
to or otherwise held from rotation relative to
the housing of the pump. A running seal is
provided between the collars 116 and 118.

In a pump of the type described it is im-
portant that the various parts coming in con-
tact with the food or other material being
pumped be accessible for cleaning purposes. It
will be noted that the closure plate 716 may be re-
moved by removing the cap screws 84. If pre-
ferred these cap screws may comprise wing nuts
for easier removal. By loosening the nuts 82
and 83 the impellers may be removed from their
respective shafts. The compression of the
springs 96 then tends to force the collars 94 out-
waxrdly. If desired the entire sezl may be re-
moved. Thus in cleaning the pump, it is neces-
sary to remove but an extremely small number
of parts so that the pump may be easily dis-
mantled and assembled.

In accordance with the patent statutes, we
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have described the principles of construction and
operation of our rotary pump, and while it has
been endeavored to set forth the best embodi-
ments thereof, it is desired to have it understood
that obvious changes may be made within the
scope of the following claims without departing
from. the spirit of the present invention.

We claim:

1. In a rotary pump, a housing, an impeller
chamber in said housing, a pair of hollow bosses
on said housing extending into said chamber in
spaced relation, & Dpair of shafts extending
through said hollow bosses and spaced there-
from, impellers mounted upon said shafts, said
impellers ineluding a hub interposed hetween
each shaft and the corresponding boss for that
shaft, a disc secured to said hub at one end there-
of, and a segmental piston marginally secured to
said dise, each said piston having a cylindrical
inner surface fitting closely about its correspond-
ing boss, the hollow bosses extending beyond the
impeller hubs and having a shoulder therein
spaced from the hubs, and a seal interposed be-
tween each said shoulder and a corresponding
hub, said bosses supporting said hubs with a run-
ning fit to provide a bearing therefor, this bear-
ing forming the sole support for said shafts
within said housing.

2. The structure described in claim 1 and in
which the housing includes recesses axially
aligned with said shafts and encircling the same,
and impeller retaining means on said shafts
within, and in spaced relation to, the walls of
said recesses.

3. A pump seal for use in a rotary pump hav-
ing an impeller hub, a housing boss having a
hollow passage therethrough serving as a bear-
ing for the hub, and a shoulder within said boss
spaced from said hub, the seal including a. resil-
ient ring encircling said shaft and held from lon-
gitudinal movement thereon, a collar encircling
said resilient ring and abutting against an end of
the hub, a second collar engaging the side of the
first named collar opposite that abuiting the
hub, and spring means interposed between said
shoulder and said second collar.

4. The structure defined in claim 3 and includ-
ing packing means befween said spring means
and the said shoulder.

LEROY A. THOMSON.
DAVID F. THOMAS.
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