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My invention relates to rotary pumps and
more particularly to centrifugal pumps capa-
ble of being inserted through narrow open-
ings such as through the necks of carboys

8 for drawing off liquids contained therein.

Because of the simplicity and convenience
of centrifugal pumps and their freedom from
sliding packings exposed to the liquid being
pumped, they are ideally suited for pumping

10 corrosive liquids such as acid=. As centrifu-
gal pumps for pumping liquids are not capa-
ble of creating a vacuum sufficient to lift
liquids by suction to any considerable height,
it is necessary to immerse the rotor of the
prmp in the Hanid ¢~ b» lifted. To obtain the
required centrifugal force as heretofore de-
signed a rotor of considerable diameter was
reauired which made the pump too bulky to
be inserted through the narrow passage. 'In-
a~much as acids are corrosive this limitation
precluded the use of pumps for removing
acid or other corrosive liquids through the
narrow necks of carbovs or other containers
and therefore mnecessitated the lifting and

tilting of carboys, which is troublesome and
dangerous. R

An obiect of mv invention is to provide a
rotarv prmp having a pumnine element of
sma'l diameter canable of being inserted
through small passaces, '

Another object of my invention is to pro-
vide a rotor for rotary pumps that has a

- maximum lifting power for its diameter.

35 Other objects and features of my inven-
tion are to provide a pump that is portable,

light in weight and simple and with a mini-
mum of moving parts and to provide a pump
having a minimum of wearing surfaces ex-
nosed to the liquid being pumped and there-
fore especiallv adapted for the pumping .of
corrosive liquids. S
With these and other objects in view, my
invention comprises the apparatus described
and set forth in the following specification
and claims,’ : N '
The various features of my invention are
lustrated in the accompanying drawings in
which: S
8 Fig.1isa vertical, sectional view of a pump

15

20

30

45

embodying a preferred form of my inven-

tion,

Fig. 2 is a side view of the driving motor
and 1ts mounting on the upper part of the
pump, illustrating the manner in which the
pump may be inserted through the neck of a
carboy, ‘

Fig. 3 is a cross sectional view taken on
line 3—3 of Fig. 1, _

Fig. 4 is an elevation of a part of the pump,
showing the position of the rotor relative to
the pump chamber, and

Fig. 5 is a vertical view of the elements

-shown in Fig. 4 with the rotor displaced
‘longitudinally of the inner lining of the.

pump chamber to more clearly show its con-
struction. , '

In my invention the pump chamber and
the rotor are mounted at the receiving end

of a long tubular pump casing of relative. ;

narrow diameter. An inlet opening is pro-
vided at the center of the base or inlet end
of the pump chamber and the base of the
rotor within the chamber is provided with
8 central receiving space and with a num-.
ber of passages or grooves that extend radi-
ally from the inlet space and in an upward
or lonegitudinal direction on the outer sur-
face of the rotor and form impelling sur-
faces on the rotor. ‘These upwardly extend-
ing passages may extend vertically or par-
allel to the axis of the rotor or at an angle
thereto and preferably slope upwardly at
an angle away from the direction of rota-
tion of the rotor so as to ereate a resultant
upward. or lifting force in addition to the
centrifiigal force imparted by the rotation of
the rotor. The peripheral surface of the ro-
tor is tapered upwardly from the inlet end
and the inner surface of the casing is tapered
inwardly correspondingly and is provided
with longitudinal passages or grooves, pref-
erably inclined slightly in an ‘opposite di-
rection to those of the rotor. Consequently
as the liquid passes upwardly through the
longitudinal passages of the rotor, it is forced

into or taken into longitudinal grooves or

passages in the wall of the pump chamber.
The inclination of the chamber grooves serves
to provide an additional upward thrust on
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the liquid. The liquid then passes upwardly
between the pump casing and a shaft on
which the rotor is suspended and overflows
from an outlet opening.

Referring more particularly to the accom-
panying drawings, the lifting elements of the
pump are positioned within a longitudinal
casing 10, having a lower closing plate 11
in which is provided a central inlet 12. The
casing 10 may be inserted into a container
to be emptied and the lower end immersed
in the liquid therein whereupon the liquid
enters through an inlet 12 into a central space
18 within the basze of a rotor 14, which is
positioned in the lower end of the casing and
is rotated therein by means cof a shaft 15.
Trom the central space 13 the liquid spreads
into the radial grooves or passages 16 in the
lower face of the rotor and receives an out-
ward centrifugal force created by the rota-
tion of the rotor. The liguid is confined in
the grooves 16 by the inner surface of
rotor chamber in the casing and it is there-
by caused by centrifugal pressure to flow
upwardly in longitudinally disposed grovves
17 in the circumference of the rotor. In ad-
dition to the centrifugal force acting on the
Liquid, its vertical movement is assisted by
having the grooves 17 inclined at a shght
angle to the vertical and in a direction away
from the direction of rotation as illustrated
in Fig. 5, the direction of rotation being in-
dicated by the arvow. The rapid rotation
of the rotor and grooves 17 against the mo-

. mentum of the liquid provides a component

vertical thrust.

The rotational velocity of the liquid that
has been given a rapid rotation and upward
movement in its passage through the pas-
sageways 16 and 17 is transformed into a
vertical pressure by reactance against in-
clined grooves or passageways 18 in a sta-
tionary member 19 forming a chamber in
the lower part of the casing 10. To facili-
tate the transferring of liquid from the
grooves or passageways 17 to the grooves 18,
the lower part 20 of the rotor containing
the grooves 17 is of a fruste-conical shape.
thereby causing the effective depth of the
grooves to decrease in an upward direction.
The adjacent surface of the stationary cham-
her 19 is tapered upwardly from the lower
end to conform to the shape of the rotor,
the effective depth of grooves 18 correspond-
ingly increasing in an upward direction =o
that as the lignid moves upwardly it is trans-
ferred from the grooves 17 to the grooves 18,

Inasmuch as the grooves 17 are positioned
only at spaced intervals about the cirenmfer-
ence of the rotor 14, and as the grooves or
passageways 18 arve spaced at intervals in
the walls of chamber 19, it will be underztood
that the passages on the rotor do 1ot coineide
with the grooves or passages 18 at all times

during their rotation, but intersect the pas-
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sages 18 at varying heights at intervals
However, the total result of the rotation
and of the passing of the rotor grooves with-
in the chamber grooves 18 provides & yesuit-
ant, steady upward stream through the pas-
sages 18. The intersection of the passages 17
and 18 forms a continuous passage from the
annular chamber 25 to the inlet 12 <o that
the pump drains upon being lifted out of
the liquid.

The liquid passing upwardly out of the
passages 18 is received in an annular space
91 between the casing 10 and an upper cy-
lindrical collar 22 of the chamber element 19
which is of less diameter than the casing 10.

As shown in Figs. 2, 3 and 4, the lower
part of the tube 10 closely fits the eylindrical
part 23 of the chamber element so as to form
an outer wall for the channels or passages 18.
The chamber 19 and its collar 22 are there-
by centered and supported in position in the
Jower end of the casing 10. The uppexr part
of the rotor is journaled and centered In a
tecess in the lower part of the collay 22.
The upper part of the collar 22 is provided
with an internal screw-thread, which re-
ceives the lower end of a vertical tube 24,
enclosing the shaft 15 and forming with the
inner surface of the casing tube 10 an an-
nular passage 25 continuing upwardly from
the passage 21. The liquid flowing upward-
ly through the passage 25 is received in a
chamber 26 in the lower part of a support-
ing block 27, into the lower end of which the
fube 10 is threaded. From the chamber 26
the liquid flows outwardly through a de-
livery tube 28.

The motor for rotating or driving the
shaft 15 is mounted in a housing 29 support-
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ed integrally with and above the block 26 by -

means of an upright 30 which provides ac-
cess to the space between the block 27 and
the housing 29. Block and housing 27—29
are provided with a supporting handle 31 in
the upper end of which is placed a switch 32
controlling the supply of current to the
motor of housing 29. An extensible sup-
porting rod 34 is adjustably mounted with
the handle 31 and secured by means of
thumbscrews 35 so that when the pump cas-
ing is inserted through the neck of a carboy
36, as shown in Fig. 2, the supporting rod 34
mav be adjusted to rest on the box 37 of the
earboy during the pumping.

The lower end 38 of the shaft of the diiv-
ing motor is connected to the upper ead of
the shaft 15 by means of a coupling 39. The
shaft 15 extends downwardly from the cou-

pling 39 through a stuffing box 40 in the up-

per wall of the chamber 26 and thence into
the tube 24 which is threaded into the whall
41 at its upver end and into the chamber 22
at its lower end. That portion of the shaft

which extends through the stufling box and
down to the rotor 14 is covered with an acid-
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proof hard rubber shell 42 to protect it
against. corrosion by the liquid being
pumped.
the tube 24 by means of spaced bearings 43
and 44 between the hard rubber shell 42 and
the tube 24. The lower end of the shaft 15
is not threaded directly into the rotor 14, but
into an intermediate bronze disc 45. This
disc 45 is, in turn, threaded into the upper
part of the rotor 14 by means of a threaded
stem 46 of larger diameter.
pump is to be used for pumping acids, or
similar corrosive liquids, all parts such as
the casing 10, cap 11, rotor 14, chamber block
19, tube 24 and block 27 are made of hard
rubber or other acid proof material. The
tube 24 is provided with holes 47 which per-
mit the entrance of fluid to the tube 24 to lu-
bricate the bearings 44. The purpose of the
tube 24 is to minimize the swirling that
might be induced by the rotation of the
shaft 15, as well as to support the lower
bearings of the shaft.

Through the above invention a rotary
pump of small diameter has been provided,
enabling the pump to be inserted through
narrow passageways so that carboys, acid
tanks and other similar structures may be
quickly and easily emptied. The pump is,
moreover, of a light and simple construction
enabling it to be easily transported and set
in position. The rotor is adapted to create
a very large pressure or thrust relative to its
diameter, and it is thus particularly adapted
for a pump of small diameter. It will be
understood that the number of passages 17
and 18 may be varied to suit the size, pur-
pose and condition of use of the apparatus.

Having described my invention what I
claim and desire to secure by Letters Pat-
ent is: ‘

1. A pump comprising 4 cylindrical casing
and a frusto-conical chamber formed in the
lower part of said casing, said chamber hav-
ing a central inlet in its base, and a rotor
having a frusto-conical portion conforming
to the wall of said chamber, said rotor hav-
ing passages in its base extending outwardly
from the center and communicating with
upwardly extending passages in its side wall
and said chamber having upwardly extend-
ing passages in said frusto-conical wall com-
municating with the passages on said rotor.

2. A pump comprising a cylindrical casing
and frusto-conical chamber formed in the
lower part thereof, said chamber having a
central inlet in its base, a rotor having a frus-
te-conical portion conforming to the walls
ot gaid chamber, said rotor having outwardly
xtending passages in its base communicating
with passages in its frusto-conical face slop-
ing upwardly from the direction of travel,
and said chamber having passages in ifs inner
surface opening toward the passages on said
rotor. : ' :

The shaft 15 is centered within’

When the -
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8. A pump comprising a cylindrical casing
and a frusto-conical chamber in the lower

-part thereof, said chamber having a central

inlet in its base, a rotor in said chamber con-
forming to the walls of said chamber, said
rotor having passages in its base extending
outwardly from said central inlet to passages
in its-frusto-conical surface sloping upward-
ly from. the direction of travel of said rotor,
said chamber having passages in its wall slop-
ing upwardly in a direction opposite to the
slope of said votor passages and communi-
cating therewith. o

4. A pump of the type described compris-
ing a chamber, said chamber having a central
inlet in its base, the side walls of said chamber
converging upwardly and having passages

formed in their inner surfaces, a rotor in said

chamber conforining to the walls thereof and
having passages communicating with said
inlet and extending upwardly in its side sur-
face.

5. A pump of the type described compris-
ing a chamber. said chamber having a central
opening in its base and having upwardly ex-
tending passages in its side walls, the depth
of gaid passages increasing in a vertical di-
rection, a rotor in said chamber, said rotor
havine in-its surface passages communicat-
ing with the central inlet in said chamber and
extending upwardly the depth of said pas-
sages decreasing in a vertical direction.

6. A pump of the tvpe described which
comprises a tubular casing having a frusto-
conical chamber in its lower end and a cen-
tral inlet to said frusto-conical chamber, said
chamber having upwardly extending grooves
in its side wall, said grooves becoming deeper
towards the upper end of said chamber and
communicating with said cylindrical casing,
and a rotor in said chamber having upwardly
extending grooves communicating with the
grooves in said chamber and with said cen-
tral inlet, the erooves in said rotor decreasing
in denth towards their upper portions.

7. A pump of the type described which
comprises a cvlindrical casing having a cen-
tral inlet in its lower end, a stationary ele-
ment in the hase of said casing forming a
frusto-conical chamber, the upper end of said
stationary element forming an annular pas-
sage within said tubular casing and the lower
part fitting the wall of said casing, said sta-
tionary element having grooves cut in the
lower part to form passages to said frusto-
conical chamber of decreasing depth towards
the base. and a frusto-conical rotor in said
chamber havine upwardly extendineg grooves
communicating with said central inlet and
with said passage grooves in said stationary
element.

8. A pump rotor having a frusto-conical
pertion, a central receiving space in the base
of said rotor and upwardly extending grooves
in the frusto-conical surface of said rotor,

70

75

85

o0

3

110

116

12¢

128

j &



10

an

3
L1

G3

4 1,832,890

the depth of said grooves decreasing as the
diameter of said rotor decreases.

9. A pump rotor having a central space
at its base to receive liquids and impelling
surfaces extending outwardly from the cen-
tral receiving space and thence npwardly, the
outer edges of said surfaces extending ra-
dially inwardly toward their upper portions
to decrease the width of said surfaces.

10. A pump rotor having a veceiving space
at its base and upwardly inclined impelling
surfaces having their outer edges extending
upwardly decreasing their width with their
distance from the base of the rotor.

11. A pump comprising a chamber, said
chamber having a central 1nlet at its base and
having upwardly extending grooves in its
side wall and a rotor of a solid block of ma-
terial having side walls closely fitting the
walls of said chamber and capable of rota-
tion therein, said rotor having upwardly ex-
tending grooves in its side wail, a recess in
its base in communication with the central
inlet of said chamber and passages from said
recess to suid greoves, the grooves in said
wall of said chamber and in said rotor being
inclined relatively to each other so as to cross
each other at a changing point as said rotor
retates.

In testimony whereof I herennto affix my

signature.
ALFRED B. ANTISELL.




