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The present invention relates generally to im=-
provements in the art of transporting fluent ma-
terials; and relates more particularly to im=
provements in the construction and operation of
positive displacement bumps of the type 'giisclO'sed
generally in my issued Patent No. 2,415,592, dated
February 11, 1947, some of the features of the
present pump being covered broadly by said
prior patent.

A primary object of my present invention is to
provide an improved rotary positive displace=
ment pump which is extremely simple, durable
and compact in construction, and which is more-
over highly efficient in actual use.

A more specific object of my invention is to
provide an improved rotary pump of the positive
displacement type which is adapted to handle
relatively dense matefials such as divers¢ food
products, tannery and other waste materials,
paper pulp, and concrete.. .

Another specific object of this invention is to
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provide improved instrumentalities fér contin- .

uwously pumping and transporting high- density
stock in @ highly efficient manier and at mini-
mum cost. L -~ ,

Another specific objéct of the, ifivention is to
provide an improved rotary positive displacement
pump which is coniposed 0f velatively few siifiple
parts which are readily geeessible for cleaning,
replacement or repair, and which may be quickly
and easily assembléd and dismantled by a person
of ordinary skill. )

An additional spéecifi¢ objéct of the present in-
vention is to provide an improved rotary positive
displacemen$ pump wherein & circular rotor
member, revolvable within a circular chamber
coaxially theréof, is provided with an annular
series of spaced piston blades, each of which is
alternately moved, by means of & cam, through
peripheral slots in the rotor toward and away
from the bounding surfdce of the cirfculaf cham-
ber upon rotation of the rotor.

These and other objects and advantages of the
present inverition will be apparent froin the fol-
lowing detailed description.

A clear conception of the séveral features con-
stituting the present improvement, and of the
mode of constructing and of utilizing jotary. posi-
tive displacement puihps émbodying theé inven-
tion, may be had by veferring to the drawing ac-
companying and forming & part of this specifi-

cation wherein like reference characters desig-
nate the same or similar partg in the several
views. » '

Fig. 1 is

a side view of a rotary positive diss
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plagement puinp constiveted in accordance with
my invention, parts being broken away along
the irregular lihe 1—{ of Fig. 2 to reveal normally
¢oncealed structure;

Fig. 2 is a transverse vertical section through
the improved pump taken along the irregular
line 2—2 of Fig. 1; and

Fig. 3 is & fragmentary section showing a por-
tion of the rotor with one of the blades in fully
retracted position.

Whilé the invention has been shown and de-
scribed herein as beéing embodied in a rotary
positive displacemént pump having four blades
and provided with an upper inlet part and &
lower discharge conduit, it is not my desire or
intent to thereby unnecessarily limit the scope
of utility thereof.

Referring to the drawing, the improved punp
shown thefein as embodying my invention com-
prises, iti general, an outer casing or housing
formed by a pair of spaced-apart flat circular
side piates § periphérally secured, by means of
polts 6 or the like, to & pair of annular radiating
flaniges 8 formied on & ¢ylindrical plate T form-
ing the oute# bounding surface of the material
displacement ehamber 9, the cylindrical plate 7
being provided with aii upper opening {8 form-
ing the pump inlet and an opening {i spaced
from the inlet 16 and forming the pump outlet;
2. supply nhoppéer . 12 cominunicating with the
chamber 9 through thé inlet port 19; a discharge
conduit 13 communicating with the chamber $
through the outlet port 1; a circular rotor mem-
ber ot drum {4 confined between the side plates
§ and coaxially of the éylindrical plate 7 and
havihg a séries of spaced petripheral slots 15
therein, the rotor driin |4 thereby forming the
innér bounding surface of the material displace-
ment chamber 9 and being provided with a cen-
tral W’e'l:_f {8 having & hHub [T keyed in any suit-
able manner a§ at 19 to 4 shaft 18 journalled for
rotation in bearings 20 carried by the side plates
5, the web 186 also being provided with a series
of outwardly open spaced slots 21 corresponding
in nitmber and communicating With the slots 5
of the drum #4; & pair of Spacér rings or side
linérs'22 éach secured to one of the 5idé plates &
ifi ahy siitable manner o form the side bound-
ing surfaces of the Material displacement cham-~
ber 9; a pair of cam-shaped links 25 for each
of the' blades 23, the links 25 being pivotally
mounted in pairs in an: annular series by means
of pins 26 or the like rigidly secured as by weld-
ing to the web 16 and each pair of links 25 being
disposed within the confines of the drum-shaped
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rotor member 14 and adjacent the inner sides of
the plates § with the swinging ends thereof piv-
otally secured to the enlarged end 24 of one of
the blades 23 as by means of a pivot pin 27 pierc-
ing the enlarged end 24 of each blade; a pair of
approximately semi-circular cam riding or guide
plates 28 each rigidly secured to the inner side
of one of the plates 5 by means of bolts 29 or the
like so that the edges 80 of the cams 25 are
adapted to ride and be guided along the periph-
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eral edge thereof; a pair of coaxial blade retract-

ing rollers 31 journalled for rotation on pins 82
or the like secured to the side plates 5 as by nuts
33, the rollers 3i being disposed in the path of
travel of the cams 25 outwardly beyond the guide
plates 28 near one end thereof for coaction with
the edges 34 of the cams 25; a pair of coaxial
blade projecting rollers 35 journalled for rota-
tion on pins 85 or the like secured to the side
plates § by nuts or other suitable means, not
shown, the rollers 35 being disposed in the path
of travel of the cams 25 inwardly of the outer
edge of the guide plates 2§ near the other end
thereof for coaction with the cam edges 38; and
a wall or scraper 88 projecting into the material
displacement chamber § toward the periphery
of the rotor drum 14 near the outlet port t1, the
wall 38 being of substantially the same width as
the chamber 8. .

The various parts of the improved pump may
be readily fabricated for the most part with
suitable sheet material and may obviously be
readily assembled. The wall 38 spans the dis-
placement chamber $ and may be a permanent
wall and a removable nose plate 38 may be pro-
vided which may be readily replaced as wear
occurs. As Is apparent from the drawing, the
nose plate 39 likewise spans the displacement
chamber 9 at the free end of the wall 38 and

extends toward the periphery of the rotor drum -

{4 and this nose piece may be secured in place
by means of bolts 41 or the like and retaining
plate 40. To permit drainage from the interior
of the rotor drum, a drainage outlet or spout

42 may also be provided-in one of the side plates 7,

5, and any fluent materials which may seep into
the rotor drum 14 from the displacement cham-
her 8 may be drained in an obvious manner.
The slots {5 in the periphery of the drum {4
are adapted to snugly receive the blades 23 but
there must be enocugh freedom to permit the
blades 23 to freely slide through the slots 15,
and the slots 21 in the web 16 ars of such length
that the plates 23 may be fully retracted within

the peripheral confines of the drum {4 as clear- .

ly shown in Fig. 3. Since the improved pump
is adapted to handle diverse materials includ-
ing sludge and fibrous matter, it is preferable
to provide the blades 23 with a relatively sharp
cutting edge at the outer ends thereof and these
blades therefore act to sever the fibrous mate-
rial entering the inlet port 1§ through the hop-
per 2. The nose 39 of the wall 38 at the dis-
charge may likewise be provided with a rela-
tively sharp scraping end, as shown, adapted to
cooperate with the periphery of the rotor 4.
The hopper 12 may be secured-to the pump at
the inlet port by means of the bolts 6 which also
retain the side walls 5 in position and the bear-

ings 20 may assume any suitable form and may .

4

In operation, the shaft 18 is driven by a suit=
able source of power such as a motor so that
the shaft and rotor {4 rotate in the direction
of the arrow in Figs. 1 and 3. Material is
dumped into the hopper (2 and is moved through
the chamber 8 by the blades 23 which are pro=
Jected across the chamber at the inlet side of
the pump by the cam links 25 which are guided
by. the plates 28, the edges 30 of the cams rid=
ing on the peripheral edges of the plates 28.
As the rotor revolves and the plates 23 approach

. the discharge port (1, the cam actuating rollers
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be secured to the side plates 20 by means of

the bolts 29 which also retain the cam riding or
guide plates 28 in position. Obviously, weld-
ing may also be utilized in fabricating and as-
sembling the various parts. . - . .

. B

31 co-act with the edges 34 of the cam links 25
to cause pivoting of the links 25 inwardly about
the pivot pins 26 thereby drawing the blades
23 into the slots 21 of the web 18, the blades
23 being entirely retracted by the cam links 25
as these blades pass the wall 38 and the scraper
nose 39 thereof as clearly shown in PFig. 3. When
the blades 23 are past the wall 38 and as they
are being advanced toward the inlet, the cam
actuating rollers 235 become effective through
co-action with the edges 80 of the cams 25 to
cause pivotal outward movement of the cam
links 25 thereby projecting the blades 23 into
and across the material displacement chamber
§ so that these blades 28 again become effective
t0 move the material through the displacement
chamber 9 as they pass the inlet port 10. This
action is, of course, continuous with the blades
23 being successively actuated by the cams auto-
matically upon rotation of the shaft 18 and rotor
member 14 and the material being forced by
the blades 23 through the annular displace-
ment chamber 9 is, of course, continually forced
through the discharge port {i and conduit (3.
Any material leaking past the peripheral wall
of the rotor drum 14 may of course be discharged
through the outlet 42. As the blades 23 are al-
ternately swung across and out of the material
displacement chamber 9, the enlarged end por-
tions 24 of the blades ride along the bounding
edges of the slots 21 and it will be observed as
the material is advanced in the displacement
chamber 9, the portions 24 of the blades 23 are
urged against the forward or straight edges of
the slots 21 whereas when the blades are re-
tracted into the slots 21, the enlarged portions
24 ride along the curved rear edges of the slots.

From the foregoing detailed description, it will
be apparent that my present invention provides
an improved device for transporting high density
fluent materials. The improved rotary positive
displacement pump has proven highly satisfac-
tory and eficient in actual use and is adapted to
pump materials of extremely high density.
Obviously, the pump may be assembled and dis-
mantled quickly and easily with the use of ordi-
nary tools and the liners 22, scraping nose 39,
cam guide plate 28 and any other parts subjected
to considerable wear and abuse may be readily
replaced. The pumps built in accordance with,
my improvement are not only simple and compact
in construction, but they are extremely durable
and adapted to withstand considerable abuse.
Among the materials which may be satisfactorily
handled by my improved bump are food products
of various types, tannery waste, sewerage, sludge,
Paper pulp and even concrete and these high
density stocks may be continually pumped for
relatively long distances. The various- parts are
all readily accessible for cleaning as well as for
replacement or repair and. suitable corrosion
resisting materials may be used wherever neces-
sary. The blades 23 are positively actuated by
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the cam links 25 which are motivated by the
rollers 31, 35 and the guide plate 28 and since
these blades 23 are fully retracted into the rotor
{4 as they are moved past the wall 38 at the dis~
charge end of the pump, the scraper nose 25 of
the wall may be extended directly against the
periphery of the rotor {4,

While the invention has been shown and
described herein as being specifically embodied in
a rotary positive displacement pump having an
upper inlet and lower discharge port, the
improved features may obviously be readily
adapted to rotary pumps wherein these ports are
otherwise located and the guide plates 28, cam
actuating rollers 31, 835 and cam links 25 may be
modified to suit working requirements. .

1t should be understood that it is not my desire
or intention to limit this invention to the exact
details of construction or to the precise mode of
use wherein shown and described for various
modifications within the scope of the appended
claims may occur to persons skilled in the art to
which this invention pertains.

I claim: ,

1. In- o rotary positive displacement pump, &
housing provided with spaced peripheral inlet
and outlet ports, a circular rotor member revolv-
able within said housing coaxially thereof and
having a series of peripheral slots therein, said
rotor and said housing cooperating to provide an
annular displacement chamber, a piston blade
slidable through each of said slots toward and
away from the circular bounding surface of said
chamber, a wall projecting into said chamber
near the outlet port, a cam for each of said blades,
means coacting directly with one surface of each
of said cams independently of its blade for with-
drawing the successive blades from within said
chamber during advancement thereof past said
wall, and means coacting directly with another
surface of each of said cams independently of its
blade for projecting the successive blades out-
wardly across said chamber after the blades have
passed said wall.

9. In s rotary positive displacement pump, 2
housing provided with spaced peripheral inlet
and outlet ports, a circular rotor member revolv-
able within said housing coaxially thereof and
having a series of peripheral slots therein, said
rotor and said housing cooperating to provide an
annular displacement chamber, a piston blade
slidable through each of said slots toward and
away from the circular bounding surface of said
chamber, a wall projecting info said chamber
near the outlet port, a cam for each of said blades,
a roller disposed in the path of travel of said
cams near said outlet port and adapted to coact:
directly with a surface of each of said cams inde-
pendently of its blade to withdraw the successive
blades from within said chamber during advance-
ment thereof past said wall, and means for pro-
jecting the successive blades outwardly across
said chamber after they have passed said wall.

3. In a rotary positive displacement pump, a.
housing provided with spaced peripheral “inlet
and outlet ports, a circular rotor member revolv-
sble within said housing coaxially thereof and
having a series of peripheral slots therein, said
rotor and said housing cooperating to provide an
annular displacement chamber, a piston blade
slidable through each of said slots toward and
away from the circular pounding surface of said
chamber, a wall projecting into said chamber
near the outlet port, a cam for each of said blades,
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a roller disposed in the path of travel of said 75
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cams néar said outlet port and adapted to coaet
directly with a surface of each of said cams inde-
pendently of its blade to withdraw the successive
blades from within said chamber during advance-
ment thereof past said wall, and a second roller
disposed in' the path of fravel of said cams in
advance of said inlet port and adapted to coact
directly with another surface of each of said cams
independently of its blade to project the succes-
sive blades outwardly across said chamber after
the blades have passed said wall.

4. In a rotary positive displacement pump, a
housing provided with spaced peripheral inlet
and outlet ports, & circular rotor member revolv-
able within said housing coaxially thereof and
having -a. series of peripheral slots therein, said
rotor and said housing cooperating to provide an
annular displacement chamber, & rectilinear pis-
ton blade slidable through each of said slots tan-
gentially of a circle surrounding the rotor axis
toward and away from the circular outer bound-
ing surface of said chamber, a wall projecting into
said chamber near the outlet port, a cam for
each of said blades pivotally suspended from said
rotor, an approximately semicircular guide plate
disposed in the path of travel of said cams and
adapted to coact with an inner surface of each
of said cams to maintain said blades in active
material-advancing position between said inlet
and outlet ports, and a roller carried by said
housing and coacting with an outer surface of
each cam to withdraw the suecessive blades from
within said chamber during advancement there-
of past said wall.

* 5. In a rotary positive displacement pump, a
nousing provided with spaced peripheral inlet and
outlet ports, a circular rotor member revolvable
within said housing coaxially thereof and having
s servies of peripheraj slots therein, said ‘rotor
and said housing cooperating to provide an annu-
jar displacement chamber and said rotor having
a central web provided with a corresponding
number of slots communicating with the periph-
eral slots of said rotor member, a rectilinear pis-
ton blade disposed within each of the slots in said
web and slidable through each of said peripheral
rotor slots tangentially of a circle surrounding
the rotor axis toward and away from the circular
outer bounding surface of said chamber, a wall
projecting into said chamber near the outlet port,
a cam for each of said blades pivotally suspended
from said rotor, means carried by said housing
and coacting with an outer surface of each cam
for withdrawing the successive blades from with-
in said chamber during advancement thereof past
saild wall, and means for projecting the succes-
sive blades outwardly across said chamber after
they have passed said wall.

6. In a rotary positive displacement pump, a
housing provided with spaced peripheral inlet and
outlet ports, a circular rotor revolvable within
said housing coaxially thereof and having a series
of peripheral slots therein, said rotor and said
housing cooperating to provide an annular dis-
placement chamber, a piston blade slidable
through each of said slots toward and away from
the circular bounding surface of said chamber, 2
wall projecting into said chamber near the outlet
port, a cam carried by each of said blades, each
of said cams having an inner arcuate surface, a
guide plate having an outer arcuate peripheral
surface disposed in the path of travel of said
cams, a stationary roller also disposed in the path
of travel of said cams and cooperable with the
inner arcuate surfaces thereof to project the suc-
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7 .
cessive blades outwardly toward the circular
bounding surface of said chamber, said inner
arcuate cam surfaces being thereafter cooper-
able with the arcuate peripheral surface of said
plate to maintain said blades in extended posi-
tion, and means for withdrawing the successive
blades from said chamber during advancement
thereof past said wall. ’

7. In a rotary positive displacement pump,
2 housing provided with spaced peripheral inlet
and outlet ports, a cireular rotor revolvable with-
in said housing coaxially thereof and having a
series of peripheral slots therein, said rotor and
said housing cooperating to provide an annular
displacement chamber, a piston blade slidable
through each of said slots toward and away from
the circular bounding surface of said chamber, g
wall projecting into said chamber near the outlet
port, a cam carried by each of said blades, each of
sald cams having an inner arcuate surface, a
guide plate having an outer arcuate peripheral
surface disposed in the path of travel of said
cams, a stationary roller also disposed in the path
of travel of said cams and cooperable with the

10

inner arcuate surfaces thereof to project the suc- 25

cessive blades outwardly toward the circular
bounding surface of said chamber, said inner

8 .
arcuate cam surfaces being theréafter cooperable
with the arcuate peripheral surface of said plate
to maintain said blades in extended position, gnd
another roller cooperable with an outer surface
of each of said cams to withdraw the successive
blades from within said chamber during advance-
ment thereof past said wall.
WALTER J. HOENECKE.
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