
"Pump for the delivery of viscous substances, in particular for concrete
The invention relates to a pump for the supply of viscous substances, in
particular concrete through the housing of a pipe valve which has a
rotating body attached to a rocking shaft which alternately connects an
outlet in one housing wall with two inlets arranged in another housing wall
whereby the central points of the inlets and outlet are arranged at radial
distances from the shaft axis. Pumps for viscous substances serve not only
for the delivery of concrete, but can also deliver mixtures of a "muddy"
consistency, e.g. sewage sludge. The invention will however be described on
the basis of the delivery of concrete as this is a particularly difficult
medium to pump for several reasons, e.g. because of the deterioration of
concrete by loss of flow, and the abrasive action of the sand in the
concrete. A pump for viscous substances usually has two alternating
delivery cylinders which are each attached to an inlet in the housing of
the pipe valve through which the portion squeezed by the respective piston
out of the cylinder arrives in the rotating body. Preferably, however, only
one supply pipe is attached to the inlet, into which the pumped concrete is
directed. The pipe valve renders it possible for the respective    - 2 -
primed delivery cylinder to take in concrete from a preliminary container,
attached usually over the-housing, which will be supplied in the following
pump pulse. The above described principle of concrete pumps of this type is
not easy to control in practice, in particular when higher delivery
strength has to be reckoned with, because in this case considerably
hydrostatic forces arise, e.g. in the order of 200000N, which lead to
distortion even with ample dimensioning of the loaded flexible components
which have to supply the counterforces. These distortions lead to the
formation of fractures on the sealing bodies on top of one another on the
pipe valve. In this way leaks occur even without the worsening effect of
unnecessary abrasion which leads to the forcing of the liquid portion out
of the concrete and thereby to operational breakdowns. Besides this,
particles of sand enter into the resultant fractures which get jammed in
after the discharge on every rotation of the pipe valve. This leads to
control breakdowns and severe wear and tear. It is known from DE - A -
2614895 to provide seals to overcome such problems, e.g. an axially movable
wear ring arranged in the rocking shaft which is loaded with the pressure
of the delivery medium and is pressed against. Even in this construction
however the sand causes jamming. The reason for this is that the ring slot
-3 - between the end of the rotating body and the wear ring arranged on it
varies in length with the load and consequent stretching of the support
apparatus and becomes, depending on its size, several millimetres larger
during compression; meanwhile a discharge occurs in the control operation
of the pipe valve which also discharges the flexibly stretched support
apparatus so that the ring slot for its part is again compressed. It must
therefore be endeavouredto keep the flexible distortions as small as
possible by short tension rods or flexible supports. It is already known
from DE-B-1285319 to construct the rotating body as a pipe that is bent
approximately to an S-shape, whereby the outlets of the rotating pipe have
the same free surfaces as the outlets of the housing. At this point the
hydrostatic forces which otherwise operate in the shaft axis balance out.
At the inlets which are arranged at a distance from the axis of the 



rocking shaft, flexural torque occurs which is determined by the size of
the forces and their radial distance from the shaft axis. This causes
tilting of the preliminary container because the rocking shaft is located
in its walls and thereby to the formation of fractures at the in- lets.
Also in another pump for viscous substances, known from DE-A-2104191, an
approximately S-shaped curved pipe    - 4 - is used as the rotating body,
however the said torque is taken up in the housing of the shaft. Very large
shaft diameters result without completely avoiding flexible distortions and
therefore the formation of fractures. With the higher delivery strengths
such constructions are therefore not practical. From DE-A-2162406 a pump
for viscous substances is known in which an approximately U-shaped curved
pipe is supported in the region of the lower side on a cross- beam. This
support of the rocking pipe slides in the delivery medium which further
increases the abrasion and wear. Furthermore the cross-beam must be
retained by considerably long tension rods. The flexible distortions caused
by the considerable flexible stretching of the tension rods and the bending
of the beam lead to a considerable number of fractures forming at the
inlets. From DE-B-1278247 a pump for viscous substances is known in which
the pipe valve is provided with a rotating body which conforms to the curve
of the floor of the housing, which has one round inlet and two outlets
whose boundary edges partially coincide. In this construction the distance
of all three openings from the axis of the rocking shaft is the same. A
disc  plate is positioned on the respective inner wall of the housing for
the sealing of the inlets. A considerable axial force then bears on this
component.    If it was desired to remove this axial force with the aid of
the rocking shaft on the housing, considerable forces would be produced
vertically to the shaft, which would flexibly distort the shaft, whose
sufficient stability is necessary, and would thereby lead to tilting of the
housing and the rotating body. Thus the following would occur: jamming due
to the formation of fractures on switching of the rotating body;
considerable wear and consequent lack of operational safety. The invention
aims to create a remedy. The invention as it is characterised in the claims
solves the problem of constructing a pump for viscous substances in such a
way that the mechanical stresses on the housing wall bearing the inlets
sharply decrease through the rotating body without having to put up with
increased bending strain of the rocking shaft. The advantages achieved by
the invention can essentially be seen in that by the choice of distances
related to a point lying on the shaft axis, torque freedom, or approximate
torque freedom, can be achieved. The remaining axial force can be removed
in this way with the shaft free of bending for instance over a tension- or
pressure-loaded bearing. This bearing can be arranged outside the
substances to be delivered. In addition it facilitates sealing through the
discharge of the housing wall, which permits axially movable washers to be
arranged on the openings of the rotating body.    Complete torque-freedom
is achieved in a further embodiment of the invention if in the rotating
body the product of the outlet surface or surfaces and the distance of the
whole centre of gravity from the shaft axis is the same as the product of
the inlet surfaces and the distance of their centre of gravity from the
shaft axis. In order to keep the angle of rotation of the 



rotating body as small as possible the outline of the partially coinciding
outlets in the rotating body can be constructed in a kidney-shaped manner.
For the axial support of the rocking shaft there is suitably provided an
abutment arranged on the outlet side of the housing. This abutment is
loaded with the rocking shaft in the opposite direction to the direction of
delivery. The rocking shaft advantageously has an axial abutment on the
inlet side of the housing which is constructed as a stretching device for
the housing. In a shortened construction of the rotating body shortened
housing components are produced, which, without a lot of expense can be so
strongly constructed that only minimal stretching of the housing in the
axial direction is employed. The axial stretching of the housing is
considerably reduced by the axial force from the contrary direction to
delivery from the rocking shaft over the axial bearing on the housing. In
addition the rocking shaft is provided on the inlet side with the
described stretching device. Thus the axial stretching of the housing as a
result of the inflexibility of the rocking shaft in relation to tension
loads can be almost completely suppressed. Finally it is useful to surround
the openings of the rotating body with wear rings which are positioned in
an axially movable manner on the respective front side of the pressure
body. In the pump for viscous substances according to the invention the
rotating body is only driven axially by the rocking shaft and supports
itself al-so on' this in the axial direction whereby the rocking shaft does
not experience any bending stresses and the steering housing experiences no
distorting thrust stresses. From this ensues, inter alia, the advantage
that washers on the rotating body which optimally apply under the pressure
of concrete against the boundary surfaces of the steering housing running
vertically to the rocking shaft, can accommodate this. Thereby irregular
wear can be. compensated for as can constructional errors of'the housing.
In addition in the construction according to the invention abrasion during
the rotating process and also wear can be kept to a minimum because the
axial force is supported outside the concrete on a normal variable'
bearing. As the remaining axial stretching of the housing is very slight,
any tendency to jamming by sand    - 8 - particles pressed into the cracks
is effectively counteracted. In the following, the invention will be
explained in more detail on the basis of the drawings showing only one
example of construction. They show:- Fig. I in broken off representation a
pump for viscous substances in accordance with the invention in side view
and partially in section. Fig. 2 a section along the line II-II of Fig. 1.
Fig. 3 a section along the line III-III of Fig. 1. Fig. 4 a section along
the line IV-IV of Fig. 1, and Fig. 5 a section along the line V-V of Fig.
3. Below a preliminary container I, shown in broken lines, there is shown
in Fig. 1 a pipe valve generally denoted by 2. The pipe valve 2 has an
axial short housing 3. This housing 3 is divided by means of a rib in the
cross direction, which forms a cross wall 4.  On the cross wall 4 a   disc
plate is mounted in which inlets 6 or 7 are constructed for the concrete
delivered by two delivery cylinders 8 or 9 (Fig. 2). The ends of both
delivery cylinders 8 or 9 are retained in sleeves 10 or 11 which have seals
12 (Fig. 2) on their 



front sides and are retained outside in the crosswall 4 in the back wall of
the housing 5'. The housing 3 which is constructed in one piece with the
said walls 4 and 5' is closed by a cover 14. Screws 15 are arranged on a
- 9 - bolt circle of the cover 14 which can be screwed into corresponding
holes in the flange 16 of the housing. On the inside of the cover there is
a wear plate 17 with an outlet 25. A container 19 with seals 20 or 20'
serves for the watertight connection of a delivery pipe 21 into which the
pump forces the delivered concrete. Both delivery cylinders 8 and 9
alternately draw in concrete from the preliminary container over the inner
chamber 24 of the housing 3. In the following pulse the cylinders
alternately force their concrete intake through the inlets 6 and 7 into the
disc   plate 5. Before this pulse occurs the inlets 6 or 7 are connected
with the outlet 25 provided in the wear plate 17 of the housing 3. A
rotating body generally indicated by 26 (Fig. 1 and 2) serves for this
purpose whose construction is shown particularly in Figs. 3 and 4. The
rotating body 26 has according to Fig. 3 an inlet 28 surrounded by the
axially movable ring 27 shown in Fig. 2, which is surrounded by the edge
indicated as 29 in Fig. 2. This edge gives the inlet 28 a circular inside
cross- section. The centre of gravity therefore sits in the middle of the
circular surface. Further the rotating body, as shown particularly in Fig.
4, has on its opposite end an outlet surrounded by an axially movable ring
30. This surface is bordered by the front edge 31 of the rotating body 26
and is indicated by 32. Its outline is kidney-shaped as    - 10 -
particularly shown in Fig. 4. Within the kidney-shaped boundary the
circular outlets partially coincide. The centre of gravity lies in the
middle of the kidney-shaped outlet 32.  It has a radial distance R2 from
the geometric axis indicated by 35 in Fig. 1,whilst the inlet 28 has a
radial distance R1 from the geometric axis 35. The rotating body 26 is
constructed in one piece with an arm 37 which cooperates with a bearing
cover 38. The bearing cover 38 can be connected to the arm 37 by means of
two pairs of screws 39 and 40, such that an average section of a rocking
shaft 44 can be inserted between the two described parts. According to Fig.
5 the rocking shaft 44 is provided with a multi-sided section 45 in the
region of the rotating body 26. This ends at a collar 46 of enlarged
diameter, such that the rotating body 26 can be axially attached to the
shaft. The collar 46 goes over into a cylindrical section 47 of reduced
diameter which is supported in a combined radial and axial bearing 48. On
the opposite side the multi-sided section 45 goes over into a cylindrical
section 49 of reduced diameter which continues into a spindle section 50 of
a further reduced diameter.  On the spindle section a nut 52 is screwed
into a counternut.  The rocking shaft is supported over the nuts on a
multi-sided disc which for its part is supported on the front side of a
bearing bush 54. The bearing bush    - 11 - 54 is a matter of an axial
abutment which is loaded against the delivery direction of the concrete by
the rotating body 26. If it is assumed that the hydrostatically loaded
surface of the rotating body 26 at the inlet 28 in Fig. 3 equals F1 and if
the hydrostatically loaded surface of the kidney-shaped outlet surface 32
of the rotating body 26 in Fig. 4 is indicated by F2 then it results: [err]



In this function the value z indicates a magnitude dependent on the
construction which shows how many times smaller the hydrostatically loaded
surface of the rotating body is at the inlets than the hydro- statically
loaded surface of the kidney-shaped outlet surface. If it is further
assumed that each inlet is hydraulically loaded with [err] but the outlet
with [err] then it results as a condition for the equilibrium of torque:
[err] as now [err] then [err] This means however that the forces V shown in
Fig. 1 on the two bearings of the rocking shaft do not occur, hence: V =O.
-12- It follows therefrom that: if the radial distances R from the rocking
shaft are selected such that the distance R of the inlet is z times greater
than the distance R  of the centre of gravity of the kidney-shaped outlet
then no vertical forces are exerted on the shaft and therefore on its
bearings because the torque equals zero.  The shaft is thus not made to
bend. The housing is also not tilted. The rocking shaft 44 is operated by
means of a thrust piston apparatus 60 over a crank 61 which, as shown in
Fig. 5, works on the end 47 of the shaft provided with splines 62.
According to the embodiment shown in Fig. 5, while the end of the shaft 44
onthe cylinder side is driven in the bearing 48, this rocking shaft end has
a construction in the embodiment of Fig. I which corresponds to the bearing
on the side of the housing which carries the housing cover 14. By means of
a nut 63 and a nut 64 the rocking shaft 44 can be accordingly stretched, at
both its ends such that distortions of the parts which take the axial
bearing loading can be counteracted. The splines 62 are accordingly
arranged behind the nuts 63 and 64 which facilitate the axial stretching
and belong to the bearing indicated generally by 66. According to the
invention the arrangement is chosen such that the rocking shaft 44 on which
the rotating body 26 is suspended is axially supported on at least one
bearing 54 or 66 which can be on the front or back housing wall attached to
the wear plate 17 or the    -13- disc   plate 5. Thereby the inlets 6, 7
which are in contact with the rotating. body 26 or its sealing rings 27 and
according to the embodiment example are arranged in a disc   plate, are
placed such that the distance of their mid-point or centre of gravity from
the axis of the rocking shaft is greater than the corresponding distance of
the outlet. The rotating body 26 is on the other hand constructed such that
in both end positions of the rocking shaft 44 it covers one of the two
inlets 6,7 in the housing and on the opposite side of the housing covers
the outlet in the housing. The rotating body or the arm connected thereto
with the rocking shaft, 70 in Fig. 5 or 37 in Fig. 3, are constructed such
that the earlier described relation of the rotating body to the rocking
shaft results. Claims 1.       A pump for heavy material, in particular for
conveying concrete through the housing (3) of a pipe valve (2), which has a
rotating body (26) attached to a rocking shaft (44), this rotating body
alternately connecting an outlet (25) in one housing wall (14) with 



two inlets (6, 7) arranged in another housing wall (4), whereby the central
points of the inlets (6, 7) and outlet (25) are arranged at radial
distances from the shaft axis (35),    - 13 - disc   plate 5. Thereby the
inlets 6, 7 which are in contact with the rotating body 26 or its sealing
rings 27 and according to the embodiment example are arranged in a disc
plate, are placed such that the distance of their mid-point or centre of
gravity from the axis of the rocking shaft is greater than the
corresponding distance of the outlet. The rotating body 26 is on the other
hand constructed such that in both end positions of the rocking shaft 44 it
covers one of the two inlets 6,7 in the housing and on the opposite side of
the housing covers the outlet in the housing. The rotating body or the arm
connected thereto with the rocking shaft, '70 in Fig. 5 or 37 in Fig. 3,
are constructed such that the earlier described relation of the rotating
body to the rocking shaft results. Claims 1.       A pump for heavy
material, in particular for conveying concrete through the housing (3) of a
pipe valve (2), which has a rotating body (26) attached to a rocking shaft
(44), this rotating body alternately connecting an outlet (25) in one
housing wall (14) with two inlets (6, 7) arranged in another housing wall
(4), whereby the central points of the inlets (6, 7) and outlet (25) are
arranged at radial distances from the shaft axis (35),    - 14 -
characterised in that the rocking shaft (44) is supported axially and the
distances of the inlets (6, 7) and the outlet (25) from the shaft axis (35)
differ in such a way that the distance (R1) of the inlets (6, 7) is greater
than the distance (R2) of the outlet (25). 2.       A pump for heavy
material according to claim 1, characterised in that in the rotating body
(26) the output from the outlet surface or surfaces (32) and of the
distance of the common surface centre of gravity from the shaft axis (35)
is equal to the output from the inlet surface (28) and of the distance of
its surface centre of gravity from the shaft axis (35). 3.       A pump for
heavy material according to claim 1 or 2, characterised in that in the
rotating body (26) the outline of the partially combined outlets (32) is
kidney-shaped. 4.       A pump for heavy material according to claims 1 to
3, characterised in that a thrust bearing (51-54) arranged on the outlet
side of the housing (3) serves as axial support for the rocking shaft (44),
this thrust bearing being loaded with the rocking shaft (44) in the
opposite direction to the conveying direction. 5.       A pump for heavy
material according to claim 4, characterised in that the rocking shaft (44)
on the inlet side (4, 5) of the housing (3) has an axial thrust bearing
(66), which is in the form of an attachment (63, 64) for the housing (3).
6.       A pump for heavy material according to claims 1 to 4,
characterised in that the openings of the rotating body (26)    -15- are
encircled by wear rings (27, 30) which are fixed on the front face of the
rotating body (26) so as to be axially movable.    


