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UNITED STATES PATENT OFFICE.

GUSTAV HAUFF, OF KIMBERLEY, CAPE COLONY.

CENTRIFUGAL PUMP.

No. 904,533.

Application filed _Februa.ry 8, 1908, Serial No. 414,872. '

To all whom. it may concern:

- Be it knsyn that I, Gustav Hatrr, a sub-
Jeet of the King.of Norway, residing at 43
~Transvaal voad, Kimberley, Cape %ol(niy,
have invented a certain new and useful Im-

proved Centrifugal Pump, of which the fol-

lowing is a specification. Y

This invention relates to an improved cen-
trifugal pump which, while it is suitable for
pumping water and other liquids and semi-
iquids, is_specially adapted for pumping
tailings, slimes, and such like materials con-
taining - solid matter of different specific
Lgravity. oo . . :

"The new pump differs from.the ordinar
centrifugal pumps in so far as the centrif-
ugal force, created in the pump, is used for
the purpose of imparting a gradually in-
creasing tangential velocity to the material
being pumped and not, as i the case of the
ordinary centrifugal pump, for the purpose
of creating a static head in the surrounding
pump casing. :

The pump consists of a rotating part
which is suitably mounted on a shaft driven
by power and is provided with a series of
vanes curved towards the direction of rota-

tion and not, as in the case of the impeller-

vanes -of an ordinary centrifugal pump,
curved in the cpposite direction. -The rotat-
-ing part is also provided with a circumfer-
ential trough or channel opening inwardly
towards the axis of rotation. Dipping into
this channel or trough is a non-rotating jet
or diverting appliance consisting.of a scoop,
pipe, or nozzle shaped to suit the nature of
the material to bé pumped and fitted ad-
justably in such position that the receiving
end of same projects ipside the abovemen-
tioned channel or trough, while the dis-
‘charge end points in an oblique direction
and clear of the pump. - ; .
* The material to be pumped enters near the
center of the pump, and is preferably made
to flow by gravity -from an open chute into,
saine, -ol' by the discharge from another in-
dependent pump, and the construction of the
puiup is such that the material to be pumped
Hows towards the cireumference thereof, un-
der the action of the centrifugal force, and
in. so doing, (gradually acquires a higher
‘velgeity until, at tlie civcumference, it 1s dis-
chiarged tangentially into the revolving
channel or trough which opens. inwardly
towards the nxis of rotation. The material
now flows in the same direction of rotation
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as the circular channel containing it and is-

held. "within the same by the centrifugal
force. The rotating stredm of material is
aiverted by the jet appliance whicli is held

_stationary and, as.a consequence, the mate-
rial discharges itself in the form of a jet.

which will carry to a distance proportionate
to the initial velocity imparted to it by the
rotation of the pump. The diverting or jet
appliance is so fixed that it can be adjusted
to any position about the center of the
pump and in this way any desired angle of
elevation- of the discharge jet is conveniently
obtained. For the adjustment of the lateral
angle of discharge, the pump may easily be
arranged to be turned bodily in any direc-
tion. o ' :
In order that my said. invention may be
properly  understood I have hereunto ap-
pended explanatory drawings showing, by
way of ‘example, forms of construction of
the pump. ' o o
Figure 1 is an end view of the pump with
the rotating. part thereof partly in section.
Fig. 2 is a half elevation and half section of
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the pump, the section being taken on' the -

line X..Y. Fig. 1. Fig. 3 1s an enlarged
view of the jet or diverting appliance. Fig.

4 is a similar view of another form of jet-

or diverting appliance. Fig. 5 shows in half
section and half elevation the rotating part

of pump provided with suction attachment.

Fig. 6 shows another arrangement of same.
Iig. 7 is a section and Fig. S an elevation of
a modified construction of the rotating part

of the pump. Fig. 9 is.a section and Fig.-

10 an elevation showing another mode of
constructing the rotating part of the pump.
On-the drawings the same reference let-
ters wherever repeated indicate the same or
similar parts. _ :
The pump shown at Figs. 1 and 2
of a main or rotating part or drum « which
1s fixed on a shaft / running in bearings ¢
suitably supported on a bed plate ». 'The
shaft & is coupled at p to the shaft. of an
electric motor. ¢ which is also ¢arried on the
bed plate ». The. main or rotating part «
is-provided with a series of vanes 7 which
ave curved in the direction of rotation .as
shown, and tliese vanes which extend be-
tween the disk «' and the side wall «* of the
drum start from the hub of the rotating
part and extend' ocut té the circumference
thereof where they merge into & circumfer-
ential channel ‘or trough ¢ which latter is
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.one side (see ¢
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comparatively shallow and also open at the
* left hand side of Fig. 1).
The hub of the rotating drum is extended
at ¢ and made so as to constitute an annular
and somewhat cup shaped inlet chamber
around the shaft 6, said inlet leading to the
spaces between the several vanes, The mate-
1al to be pumped flows into the inlet cham-
ber ¢ from a chute-d. The discharge is ef-
fected through a diverting apphance which
may consist of a nozzle A, such as shown at
Fig. 3, this nozzle at one end dipping into
the trough ¢ and at the other end project-
ing out “clear -of the rotating drum being

securely held in position by an arm ¢ which-

is turnably mounted on an extension ¢ of
the left bearing ¢ (Fig. 1). The arm is'ad-
justed in posﬂ:lon as desired, by means of
a screwed rod j with hand wheel 7 said
screwed rod working in a nut % pivotally
connected to the arm ¢ said rod -being free
to turn, at its lower end, in a socket s, whlch
in this construction, is pivotally connected
to the bed plate.” The diverting appliance is
or may be provided with a depresswn or
guard plate % attached thereto.

The arrow s indicates the direction of ro-

tation, the arrow n the intake and the arrow
o the ]et discharge from the pump. The ro-
tating part is revolved at a high -velocity

* by means of the motor ¢ and the material
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being pumped flows in at the center of the
drum @ through the inlet chamber ¢ and is
acted on by the vanes f which carry it round
and, at’ the same time, cause it to flow to-
wards the circumferential channel ¢ from
which it is discharged tangentially (see

. arrow o) through the nozzle . The chan-
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nel or trough ¢ 1s so.shaped as to prevent the
material bemo pumped overflowing the edge
thereof

As shown at Fw 4 the diverting apph-
ance may take the TForm of a scoop s open
at its upper side.

Figs. 5 and 6 show suction arrangements

whlch can be used in connection w1th the.

rotating part if so desired.

In Fw 5, ¢ is the rotating part, f the
\anes, and b. the diiving shaft. The suc-
tion attachment consists of side shields ¢
which are stationary and fixed ‘independ-
ently of the revolving part of the pump.
The circpmferential eddes of the shields ¢
project ‘into the rev olvi ing channel ¢ as
shown. ¢, ¢!, are inlet branches connected

" with the slueldc
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In Fig. 6 the rotating pmt at of the pump
is e\tended and supported by the bearing ¢
forming a hollow shaft or trunnion s* work-
ing in a stuffing box at the end of the inlet
pipe » which is rm1‘mbly connected and sup-
ported.

In the construction sho\\n at Figs. Tand 8
the rotating part of the pump is cone shaped.

.’lhe mfxternl entels ‘the small end of the

~of rotation (indicated by arrow m).
cone is fixed to the driving.shaft 4, by means-
.of a suitable hub rmarked o while the wheel !

904,533

cone ¢, while the larce end of the cone is’
formed into the ch'mnel g
face of the cone « is provided -with webs, ribs
or vanes f%, which spring from the wheel ¢®
which takes the place of the disk a'; Figs. 1
and 2, and extend to the small end of the
cone and are curved towards the direction

¢® has a hub »* which 1s keyed to the shaft &.
The diverting appliance dlps into the trough
g°, as before.

"In the modified constructlon ‘shown atA

Figs. 9 and 10 the rotating part is made
like a wheel with radiating spokeb f* made
as channels open at one side and communi-

The inside sur-

The -

cating with a channel shaped rim g* from .

W hmh the material is dlscharved as before.
The inlet chamber ¢ is of conic shape as
shown at Fig. 9. Al Wearmrr surfaces of

pump may be protected by renewable liner -

plates.
venient number of parts joined together by
suitable means. The pump is “specially
adapted for pumping tailings,’ slimes and
the like. Such matérials cannot be econom-
ically pumped by any of the usual types of
pumps owing to the excessive friction in the
pipe lines and pumps; the solid matter, when
precipitating, clogging the pipes, pump and

valves. Under many C‘OIldlthllS when pump-

ing large volumes of water or large quan-

tities of material the new pump can be used
to much better advantage than previous

types of pumps, such, for example, as fire

pumps, pumps for spreadmO' water- over

large areas, and generally .in cases where.

constructional difficulties make the use of a
pipe from the pump to the point of delivery
undesirable. The pump can be used to pro-

The pump- may be made in any con- .
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duce a jet when 1equued for any desired

purpose.
Having now fully described by invention
what I cl‘um and desire to secure by Letters
Patent 1s:—
1. In a device of the character described,

a driving shaft, a casing thereon haying an _

inlet, a ulcumfelentml channel 1nte110r of
said casing, a disk inclosed by said casing, a

plurality of curved blades codperating with-

said disk to direct a fluld from said 1n1et to
said channel, an outlet, and tangential dis-

charge means 1)10]ect1n(r info said channels.

2. A pump having, in combination, a hol-
low body with a Jateral extension at one side
theleof. a disk at the interior of the body, a
series of curved vanes arranged between
the disk and one-side of the body, an inlet
in the extension, an internal open channel

i

at the cireminference of the body, a nozzle

projecting into said channel, means for sup-
porting said nozzle and means for adjusting

ald supporting means.
. A pump hawn in combination, a hol-
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low body with a lateral extension at one side
thereof, a disk at the.interior of the body, a
series of curved vanes arranged between the
disk. and one.side of ithe body, an annular

- inlet in the extension, ail internal and open -
"channel .at the circumference of the body, a
nozzle which, at-one end 'projects into the
-circumferential channel and. at-the other

end projects out laterilly and tangentially

from the rotating body, a support holding
said nozzle in position and a screwed rod-

for adjusting the support.
4. A’ pump -having, in combination, a

' shaft-, means for rotating the shaft, a body

fitted ‘on the shaft so asto rotate therewith
sald“body having an inlet at the center and
a channel- opening inwardly. at the circum-

—ference, a series of vanes springing from the

0

central inlet-and extending to.the circum-
ference of the body being curved in the di-
rection-of rotation of the body, a disk form-

_ing the back of thie vanes, an arm mounted

on said shaft, a discHarge appliance fitted to
said arm and projecting into the said chan-
nel and means for adjusting the position of
the arm and also holding it in'place.

5. A pump having, in combination, a-

in place.

shaft, means for rotating the shaft, a bod

fitted on the shaft so asto rotate therewith
‘said body. having an inlet at the center and 30
a channel Openin% inwardly at.the circum- -

ference, a series of vanes springing from the
central inlet and extending to.the . circum-

rection of rotation.of the body, a disk form-

on said shaft, a scoop shaped discharge ap-
pliance fitted to said arm and projecting into

‘| the said channel and means for- adjusting

the position .of the arm and also holding 1t

6. In a devieé of; the- character described,

a driving shaft, a casing thereon, having an
.inlet, a circumferential channel interior -of

said casing, a plurality of curved blades be-

‘tween said inlet and said channel, and an’

outlet nozzle projecting. into said. eircum-
ferential channel.
" In testimony whereof I affix my signature

‘in presence of two witnesses.

- - .GUSTAYV HAUFF.
Witnesses: ' '
- W. Bery,
H.-G. Orping.

~ference of the body being curved in the di- .
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“ing the back of ‘the vanes, an arm mounted =

40

45



