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Description

[0001] The invention relates to apparatus for pumping
concrete, mortar or other liquid products, which may be
dense orincoherent, over a distance, the apparatus com-
prising a hopper into which the concrete for pumping is
placed, the hopper containing in its lower part a goose-
neck pipe, one end of which is connected to the concrete
removal pipe and made to rotate in an alternating way
by an external oscillatory actuator, while the other end
oscillates in a pendulum-like way and alternately contacts
two apertures to which corresponding reciprocating sin-
gle-acting pump units, driven by corresponding hydraulic
actuators, are permanently connected. When one pump
unit is in the phase in which it draws concrete from said
hopper, with which it communicates directly, the other
pump unit is in the phase in which the concrete drawn in
previously is discharged through said gooseneck pipe
which is in contact with it.

[0002] There are known actuators, of the type de-
scribed in Italian patent 223 832 in the name of the
present applicant, for oscillating said gooseneck pipes.
An actuator of this type comprises a rack which is driven
at its ends by hydraulic cylinder and piston units and
which engages with a ring gear fixed on one of the two
ends of the oscillation shaft of said gooseneck pipe.
When the ring gear is fixed in axial alignment with the
end of the gooseneck pipe which is supported rotatably
by said loading hopper and from which the pumped con-
crete emerges, the gear is housed in an oil bath in a box-
like body in which are formed the opposing chambers in
which the end pistons of the rack slide in a sealed way,
with attached hydraulic dampers for limiting the stroke.
The projection of these chambers is limited, and the box-
like body which contains them is provided with external
cooling fins at the positions of the chambers.

[0003] US 5323690 discloses a linear movable appa-
ratus for imparting rotational movement to a turntable.
The turntable is secured to a rotatably mounted shaft
having a ring gear thereon for meshed engagement with
gear teeth provided on a piston rod which extends be-
tween a pair of pistons. Each piston is reciprocally carried
in aligned cylinder housings mounted in a support struc-
ture. An adjustable mechanism is provided for retaining
the piston rod in snug-fitting relation with the ring gear,
and a bracket assembly is secured around the ring gear
to support the adjustable mechanism against the ring
gear.

[0004] In these oscillatory actuators, which have the
major advantage of operating safety because allthe mov-
ing parts, namely the hydraulic cylinders, the rack and
the pinion, are housed in the oil bath chamber, problems
have been encountered due to the production costs, pre-
mature wear and deficient hydraulic sealing, and the in-
vention is intended to overcome these by means of the
solution, described in Claim 1 and the subsequent claims,
which will now be illustrated in one of its preferred em-
bodiments, with reference to the figures on the single
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attached sheet of drawing, of which

- Fig. 1 shows the improved actuator in question, in
front elevation and in a sectional view through a the-
oretical vertical plane which contains the axis of the
end pistons of the rack;

- Fig. 2 shows other details of the actuator in a view
taken through the section line lI-1l of Figure 1.

[0005] As the drawings reveal, the actuator comprises
a box-like body 1 formed from a single piece made by
casting a suitable metal alloy in a mould with a core box,
or by any other suitable method. When seen from the
front as in Figure 1, the body 1 takes the form of an oc-
tagon elongated on the horizontal plane, with a curved
and upwardly convex upper side 101 and with symmet-
rical horizontal parallelepipedal extensions 201, 201’ at
the opposite ends. These end extensions are machined
internally and on their outer faces, and into these exten-
sions there are inserted identical robust steel tubes 2, 2,
which are axially aligned with each other, which are pro-
vided with external flanges 102, 102’ having polygonal
faces, for example square faces, and through holes in
their corner areas, and which interact in a sealed way
with the faces of said extensions 201, 201’ by means of
gaskets 3, 3'. Wear liners 5, 5" are inserted with a lateral
seal by means of gaskets 4, 4’ into the tubes 2, 2’ with a
high degree of precision, each liner being provided on its
outer end with a small outer collar 105, 105’ which is
housed in a corresponding recess of the flange 102, 102’,
the cylindrical projection 107, 107’ of a cap 7, 7’ being
inserted into each liner in a sealed way by means of the
gaskets 6, 6’, each cap also having a square base and
being provided in its corner areas with through holes of
stepped section to allow the passage of the shanks of
screws which are indicated schematically by 8, 8’ and to
contain the heads of these screws, which fix the parts 2,
7and 2, 7’ to the extensions 201, 201’ of the body 1 with
the interposition of the corresponding wear liners 5, 5'.
The end pistons 110, 110’ of the rack 10 slide with a
lateral seal, provided by means of the gaskets 9, 9, in
these liners, the rack having an exposed portion, be-
tween the guide parts 2, 5 and 2’, 5°, which interacts with
a ring gear 11 which is described more fully below. On
the inner faces of the caps 7, 7’ there are provided cylin-
drical shanks 207, 207’ which are made in one piece with
the caps and which, as the rack 10 reaches the alternat-
ing ends of its stroke, enter, with a precise clearance,
corresponding axial recesses 11, 11’ of the pistons 110,
110’, to provide suitable damping of the end of the stroke
ofthe rack, in away which is knownin the art. The shanks
207, 207’ are axially hollow and have threaded holes 12,
12’ opening on the caps 7, 7, to which it is possible to
connect the pipes of the hydraulic circuit for driving the
actuator, these pipes having alternating delivery and dis-
charge functions, to provide the desired reciprocating
motion of the rack 10. As the drawings reveal, the body
1 has, below the rack and the guide parts for the corre-
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sponding pistons, a wide bowl-shaped chamber 13,
which can contain a large quantity of oil and whose base
wall 301 is suitably distant from said rack, in such a way
that any impurities due to the wear of the parts are col-
lected on this base wall in a position remote from the
moving parts, with the consequent advantages. The wall
301 is provided with a hole with a sealing plug 14, which
can be removed in order to discharge all the oil contained
in the body 1, together with the impurities, for the periodic
replacement of the internal lubricating oil of the actuator,
the level of the oil being subsequently restored through
feed, overflow and/or inspection holes 15, 15’ provided
in the body 1 at a level above the tubes 2, 2'.

[0006] In order to fix the actuator described herein to
the wall P of the hopper T, in which said gooseneck pipe
CC is located (Fig. 2), the box-like body 1 is provided
externally, in its upper part, with two symmetrical lateral
appendages 401, 401’ with holes 16, 16’ for the passage
of corresponding fixing screws, while in its lower part the
body 1 has inner parts 501, 501’ of increased thickness
in which through holes 17, 17’ are formed, these holes
also being adapted for the passage of fixing screws. The
outer front surface of the body 1 is provided with suitable
heat exchange fins 18, as shown in part in Figure 2, to
improve the dissipation of the heat produced by the re-
ciprocating movement of the rack and by its interaction
with the ring gear 11.

[0007] As shown in Figure 2, the box-like body 1 is
provided on opposite faces with apertures 601, 601’
which are machined on their inner diameters in such a
way that they are aligned axially with each other and
which contain low friction rings 19, 19’ which are in close
contact with them, the rings being made, for example,
from suitable plastic material or appropriate sintered ma-
terial and being capable of supporting rotatably the end
portions of a steel sleeve 111, which carries the ring gear
11 which is made in one piece with it or is fitted on it, and
whose ends project from the body 1 in the form of a rear
portion 211, having an outer gasket 20 for connection to
the tubing for removing the pumped concrete, and a front
portion 311 1 which can be fixed, with the interposition
of a sealing gasket 22, to a sleeve 21 whose other end
is adapted to be fixed and connected in a sealed way by
means of a gasket 23 to the end of the gooseneck pipe
CC which is to be made to oscillate by the actuator in
question within the hopper T, as stated in the introduction
to this description. The aforesaid support rings 19, 19’
are provided, on their inner surfaces in contact with the
sleeve 111, with lubrication grooves which allow a suffi-
cient degree of outward permeation of some of the lubri-
cating oil which is contained in the body 1, for which rea-
son suitable means are provided outside the apertures
601,601’ of the body 1 to prevent leaks of said lubricating
oil. For thisreason, the rear aperture 601 is provided with
a projecting collar 701 which forms an inner annular
chamber 24 in which is inserted an internal gasket of
metal and rubber which comprises a metal ring 25 for
contacting the ring 19 and a part 125 made from elasto-
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meric material, with a C-shaped profile and an internal
spring, which interacts with the outer lateral surface of
the portion 211 of the aperture 111 to form a lateral seal.
An annular cap 27 is then mounted on said collar 701 in
a sealed way by means of the gasket 26, this cap inter-
acting in a sealed way with the portion 211 of the aperture
111 by means of a gasket 126 on its inner diameter, and
being provided externally with a pair of diametrically op-
posite lugs 127 which can be fixed with screws 28 to
corresponding outer thickened areas 801 of the body 1.
[0008] On the other face, it can be seen that the front
aperture 601’ is machined on its outer diameter in such
a way that it has a collar 901 which is mounted, with a
sealing gasket 29, in a hole 30 formed in the rear plate
P of the hopper T, and which terminates in said hopper
with a portion 130 of smaller diameter, to retain in said
hole 30 a composite metal and rubber gasket, with an
outer ring 31 made from metal and with an inner annular
insert 131 made from a suitable elastomeric material,
with interacts in a sealed way with the outer lateral sur-
face of the sleeves 111 and 21. The metal ring 31 is
provided with a plurality of radial holes 32 which commu-
nicate with both inner and outer annular manifolds, indi-
cated by 132, the outer of which communicates with a
pipe 33 formed in the plate P and leading to a connector
34 which is connected to a source of pressurized air (not
shown) to pressurize the rubber part 131 of the gasket
in a centripetal way, in order to maintain the best possible
contact of the gasket with the sleeves 111, 21, and in
order to prevent the ingress of liquid and dirt into the box-
like body 1 if this gasket becomes worn. A flowmeter or
any suitable means or sensor for indicating an anoma-
lous flow of air towards the sealing gasket 31, 131 can
be connected to the connector 34, to provide a warning
when this gasket needs to be replaced.

[0009] Clearly, the actuator described herein is highly
reliable, is easy to construct and to maintain by both rou-
tine and extraordinary procedures, and has along service
life, in part due to the fact that the actuator can be com-
pletely restored and returned to its best operating condi-
tion by periodically changing the wear liners 5, 5’ and the
piston rings and sealing gaskets 9, 9’ of the pistons 110,
110’ of the rack, and by periodically changing the phase
of the ring gear 11 with respect to the rack 10.

Claims

1. Oscillatory actuator for pumps for concrete or other
dense or incoherent liquid products, having a pinion
orring gear unit (11) which is connectable to the end
of the gooseneck pipe (CC), which is to be made to
rotate alternately in both directions, and which inter-
acts with a rack (10) driven hydraulically by the al-
ternating sliding of its end pistons (110, 110’) in
sealed chambers formed in a box-like body (1) of the
actuator which contains the rack and pinion unit,
wherein the end pistons of the rack, with their piston
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rings and lateral gaskets (9, 9'), slidable in wear liners
(5, 5’) mounted in a sealed way with corresponding
gaskets (4, 4’) in robust tubes (2, 2’) which are fixed,
with their sealing means (3, 3’), in axially aligned
seats (201, 201°) of said box-like body, together with
the caps (7, 7’) which interact in a sealed way with
said liners and which have holes (12, 12’) for con-
nection to the pipes of the hydraulic drive circuit,
these pipes having alternating delivery and dis-
charge functions, wherein said box-like body (1) is
provided on two of its opposite faces with round ap-
ertures (601, 601’) which are machined in such a
way that they are aligned axially with each other and
house, with close contact, low friction rings (19, 19°)
which can rotatably support end portions of a steel
sleeve (111) which carries the pinion or ring gear
(11) which is made in one piece with it or is fitted on
it, and whose ends project from said body to the rear,
in the form of a portion (211) for connection to the
tubing for removing the pumped concrete, and to the
front, in the form of a portion (311) which can be
fixed, with the interposition of sealing means (22), to
a sleeve (21) whose other end is adapted to be fixed
in a sealed way to the end of the gooseneck pipe
(CC) which is to be made to oscillate by said actuator
in question within the hopper (T),

characterized in that said support rings (19, 19°)
are provided, on their inner surfaces which contact
the sleeve (111), with lubrication grooves which al-
low sufficient outward permeation of some of the lu-
bricating oil contained in the box-like body (1), the
apertures (601, 601’) of this body being provided with
sealing means which act on the outer lateral surface
of said sleeve (111).

Actuator according to Claim 1, in which said box-like
body (1) is made in a single piece by casting a suit-
able metal alloy in a mould with a core box or by an
equivalent method, in such a way that, viewed from
the front, said box-like body has, for example, the
shape of an octagon elongated on the horizontal
plane, with a curved and outwardly convex top side
(101), to form a housing capable of containing the
toothed ring (11), this body having symmetrical hor-
izontal parallelepipedal extensions (201, 201’) at the
opposite ends, in which are formed the seats for
housing said tubes (2, 2’) with the inner liners (5, 5°)
and with said closing caps (7, 7°), this box-like body
(1) being made to have, under the rack and the parts
for guiding the corresponding pistons, a wide cham-
ber or bowl (13) which can contain a large quantity
of oil which reaches the level of feed and inspection
holes (15, 15’) provided in the body (1) at a level
above that of said tubes (2, 2°), the base wall (301)
of said bowl having a discharge plug (14) and being
suitably distant from said rack.

Actuator according to the preceding claims, charac-
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terized in that, for the purpose of fixing for use, said
box-like body (1) has two external lateral symmetri-
cal appendages (401, 401’) in its upper part with
holes (16, 16’) for the passage of corresponding fix-
ing screws, while in its lower part the body (1) has
parts of increased thickness (501, 501’) in which are
formed through holes (17, 17’) which can also be
used for the passage of fixing screws.

Equipment according to Claim 1, in which the rear
aperture (601) of the box-like body (1) is provided
with a projecting collar (701) which forms an annular
chamber (24) housing a sealing means (25, 125)
which interacts with the outer lateral surface of the
rear portion (211) of said aperture (11), an annular
cap (27) being mounted externally in a sealed way
on the collar (701), this cap having a seal (126) on
its inner diameter which interacts with the rear por-
tion (211) of the sleeve (111) and which is provided
externally with means (127) for fixing with screws
(28) to corresponding connectors (801) of the box-
like body (1).

Actuator according to Claim 1, in which the front ap-
erture (601°) of the box-like body (1) is also machined
on its outer diameter in such a way that it has a collar
(901) which is mounted in a sealed way in a hole
(30) formed on the rear plate (P) of the hopper (T)
and which terminates within the hopper in a portion
(130) of smaller diameter, which retains in the hole
(30) a composite gasket with an outer metal ring (31)
and with an inner annular insert (131) made from a
suitable elastomeric material, which interacts in a
sealed way with the outer lateral surface of the ap-
ertures (111, 21) and which can be connected,
through pipes (32, 132) formed in said ring (31) and
with others (33, 34) formed in said plate (P), to a
source of pressurized air, which pressurizesin acen-
tripetal way the rubber part (131) of said gasket, in
order to maintain the best possible contact of the
gasket with the inner sleeves, and in order to prevent
the ingress of liquid and dirt into the box-like body
(1) if this gasket becomes worn.

Actuator according to Claim 5, in which a flowmeter
or any suitable means or sensor for indicating an
anomalous flow of air towards the sealing gasket (31,
131) can be connected to the connector (34) which
supplies pressurized air to said gasket, to provide a
warning when this gasket needs to be replaced.

Patentanspriiche

1.

Ein oszillierender Druckmittelzylinder fir Pumpen fur
Beton oder andere dichte oder inkoharente fliissige
Produkte, mit einer Zahnritzel- oder Zahnkranzein-
heit(11), welche mitdem Ende des gekrdpften Rohrs



7 EP 2 243 965 B1 8

(CC) verbunden werden kann, der sich abwechselnd
in beide Richtungen drehen soll und der mit einer
Zahnstangeneinheit (10) interagiert, welches hy-
draulisch durch das abwechselnde Gleiten seiner
Endkolben (110, 110’) in abgedichteten Kammern
angetrieben wird, die in einem kastenférmigen Kor-
per (1) des Druckmittelzylinders gebildet werden,
welcher die Zahnstangeneinheit enthalt worin die
Endkolben der Zahnstangeneinheit, mit ihren Kol-
benringen und seitlichen Dichtungen (9, 9’), gleitbar
in VerschleiBlaufbuchsen (5, 5’) laufen, welche ab-
gedichtet mit entsprechenden Dichtungen (4, 4°) in
robusten Réhren (2, 2’) montiert sind, die mit ihren
Dichtungselementen (3, 3’) in axial ausgerichteten
Sitzen (201, 201’) des genannten kastenférmigen
Korpers befestigt sind, und zwar zusammen mit den
entsprechenden Kappen (7, 7°), welche jeweils dicht
mit den genannten Laufbuchsen interagieren und
Offnungen (12, 12’) zur Verbindung mit den Rohren
des hydraulischen Antriebskreises aufweisen, wo-
bei diese Rohre jeweils abwechselnd Abgabe- und
Entladungsfunktionen haben, und dergenannte kas-
tenférmige Korper (1) an jeweils zwei seiner gegen-
iberliegenden Seiten mit runden Offnungen (601,
601’) ausgestattet ist, die derartig verarbeitet sind,
dass sie jeweils axial miteinander ausgerichtet sind
und in engem Kontakt Ringe (19, 19°) mit niedriger
Reibung beherbergen, welche drehbar En-
dabschnitte einer Stahlhilse (111) halten, die den
Zahnritzel oder den Zahnkranz (11) tragt, der eintei-
lig damit beziehungsweise darauf montiert ist, und
dessen Enden von dem genannten Korper in Rich-
tung der Rickseite vorstehen, und zwar in Form ei-
nes Abschnitts (211) zwecks entsprechender Ver-
bindung mit der Rohrleitung zur Entfernung des ge-
pumpten Betons, und in Richtung der Vorderseite in
Form eines Abschnitts (311), der bei Zwischenschal-
tung von Dichtelementen (22) an einer Muffe (21)
befestigt werden kann, deren anderes Ende jeweils
so angepasst ist, dass es dicht an dem Ende des
gekropften Rohrs (CC) verankert werden kann, wel-
ches durch den genannten Druckmittelzylinder im
Innern des Trichters (T) zum Schwingen gebracht
werden soll, dadurch gekennzeichnet, dass die
genannten Halteringe (19, 19’) an ihren inneren
Oberflachen, die in Bertihrung mit der Muffe (111)
stehen, mit Schmierrillen ausgeriistet sind, welche
eine ausreichende aulerliche Durchdringung mit ei-
ner bestimmten Menge des Schmierdls gestatten,
das im kastenférmigen Kérper (1) enthalten ist, wo-
bei die Offnungen (601, 601’) dieses Kérpers mit
Dichtungselementen ausgestattet sind, die jeweils
ander auBleren seitlichen Oberflache der genannten
Muffe (111) tatig sind.

Ein Druckmittelzylinder gemaf Anspruch 1, wobei
der genannte kastenférmige Korper (1) aus einem
Stlck hegestellt wird, und zwardurch den Guss einer
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entsprechenden Metalllegierung in einer Form mit
einem Kernkasten oder mit einer gleichwertigen Me-
thode, und zwar so, dass der genannte kastenférmi-
ge Korper von vorne gesehen beispielsweise die
Form eines auf horizontaler Ebene gestreckten
Achtecks aufweist, mit einer gebogenen und duf3er-
lich konvexen Oberseite (101), um eine Gehaduse zu
bilden, das in der Lage ist, den Zahnkranz (11) auf-
zunehmen, wobei dieser Kérper symmetrische waa-
gerechte Parallelepiped Ausdehnungen (201, 201°)
an den gegeniberliegenden Enden aufweist, in de-
nen die Sitze zur Unterbringung der genannten R6h-
ren(2,2’) gebildetsind, mitdeninneren Laufbuchsen
(5, 5’) und den genannten Abdeckklappen (7, 7°),
und dieser kastenférmige Kérper (1) so beschaffen
ist, dass er unter der Zahnstangeeinheit und den Tei-
len zur Fihrung der entsprechenden Kolben eine
groRere Kammer oder ein Becken (13) aufweist, das
eine erhebliche Menge Ol enthalten kann, welches
jeweils den Pegel der entsprechenden Speise- und
Inspektionsoffnungen erreicht, die im Kérper (1) auf
einer bestimmten Héhe oberhalb der genannten
Réhren (2, 2) vorgesehen sind, wobei die Sockel-
wand (301) des genannten Beckens einen Abfluss-
stopfen (14) aufweist und sich jeweils in angemes-
sener Entfernung von der genannten Zahnstange-
einheit befindet.

Ein Druckmittelzylinder gemaf den vorausgegange-
nen Ansprichen, dadurch gekennzeichnet, dass
der genannte kastenférmige Koérper (1) zwecks Be-
festigung zum Gebrauch zwei duf3ere seitliche, sym-
metrische Anhanger (401, 401’) an seinem oberen
Bereich mit Offnungen (16, 16’) zum Durchstecken
entsprechender Feststellschrauben aufweist, wah-
rend sich im unteren Bereich des Koérpers (1) Teile
verstarkter Dicke (501, 501’) befinden, in denen sich
wiederum entsprechende durchgehende Bohrun-
gen (17, 17’) befinden, welche ebenfalls zum Durch-
stecken von Feststellschrauben verwendet werden
kénnen.

Eine Ausristung gemaR Anspruch 1, bei der die
riickseitige Offnung (601) des kastenférmigen Kor-
pers (1) mit einem vorstehenden Kragen (701) aus-
gestattet ist, welcher eine ringférmige Kammer (24)
bildet, die Dichtungselemente (25, 125) beherbergt,
welche jeweils mit der dueren seitlichen Oberflache
des riickseitigen Abschnitts (211) der genannten
Offnung interagieren, wobei eine ringférmige Kappe
(27) auBen dicht auf den Kragen (701) montiert ist,
und die Kappe jeweils eine Dichtung (126) an ihrem
inneren Durchmesser aufweist, die mit dem riicksei-
tigen Abschnitt (211) der Muffe (111) interagiert und
die auBen mit Elementen (127) zur Arretierung mit
Schrauben (28) an entsprechenden Anschlusssti-
cken (801) des kastenférmigen Kdrpers versehen
ist.
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Ein Druckmittelzylinder gemaR Anspruch 1, bei dem
die vordere Offnung (601°) des kastenférmigen Kor-
pers (1) auch an seinem aulReren Durchmesser so
verarbeitet ist, dass er einen entsprechenden Kra-
gen (901) aufweist, welcher jeweils dicht in eine Boh-
rung (30) montiert ist, die sich an der hinteren Platte
(P) des Trichters (T) befindet und die innerhalb des
Trichters in einem Abschnitt (130) mit geringerem
Durchmesser endet, welcher in der Bohrung (30) je-
weils eine Verbund-Runddichtung mit einem aulRe-
ren Metallring (31) und mit einem inneren ringférmi-
gen Einsatz (131) zurtickhalt, der aus einem entspre-
chenden Elastomer Material besteht, der dicht mit
der auReren seitlichen Oberflache der Offnungen
(111, 21) interagiert und der durch Rohre (32, 132),
die in dem genannten Ring (31) gebildet werden,
und durch andere (33, 34), die sich in der genannten
Platte (P) befinden, miteiner entsprechenden Druck-
luftquelle verbunden werden kann, die das Gum-
miteil (131) der genannten Runddichtung zentripetal
unter Druck setzt, um den bestmdglichen Kontakt
der Runddichtung mit den inneren Muffen beizube-
halten, und um das Eintreten von Flussigkeit und
Schmutz in den kastenférmigen Kérper (1) zu ver-
hindern, wenn diese Runddichtung verschleift.

Ein Druckmittelzylinder gemaR Anspruch 5, bei dem
ein Durchflussmengenmesser oder ein beliebiges
anderes entsprechendes Element beziehungsweise
ein Sensor zur Angabe eines anormalen Luftstroms
in Richtung der Runddichtung (31, 131) jeweils mit
dem Anschlussstiick (34) verbunden werden kann,
und welcher Druckluft an die genannte Runddich-
tung liefert, um fUr eine entsprechende Warnung zu
sorgen, wenn diese Runddichtung ersetzt werden
muss.

Revendications

Actionneur oscillant pour des pompes a béton ou
autres produits liquides denses ou incohérents,
ayant une unité de pignon ou couronne dentée (11)
qui est connectable a I'extrémité du tuyau en col de
cygne (CC), qui est destiné a étre pivoté alternative-
ment dans les deux directions, et qui interagit avec
une crémaillere (10) commandée hydrauliquement
par le coulissement alternatif de ses pistons d’extré-
mité (110, 110’) dans des chambres hermétiques
formées dans un corps en forme de caisson (1) de
'actionneur, qui contient I'unité de pignon et cré-
maillére, dans lequel les pistons d’extrémité de la
crémaillere, avec leurs segments de piston et joints
latéraux (9, 9’), pouvant coulisser dans des chemi-
ses d’usure (5, 5’) montées d’une maniére étanche
avec des joints correspondants (4, 4’) dans des tu-
besrobustes (2, 2’) quisont fixés, avec leurs moyens
d’étanchéité (3, 3’), dans des sieéges alignés axiale-
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ment (201, 201’) dudit corps en forme de caisson,
conjointement aux capuchons (7, 7°) qui interagis-
sent d’une maniére étanche avec lesdites chemises
et qui ont des trous (12, 12’) pour la connexion aux
tuyaux du circuit de commande hydraulique, ces
tuyaux ayant des fonctions alternées de distribution
et d’évacuation, dans lequel ledit corps en forme de
caisson (1) est pourvu sur deux de ses faces oppo-
sées d’ouvertures circulaires (601, 601’) qui sont usi-
nées de telle maniére qu’elles soient alignées axia-
lement entre elles et logent, en contact étroit, des
anneaux a faible friction (19, 19°) qui peuvent sup-
porter de maniére rotative des portions d’extrémité
de supportd’'unmanchon en acier (111) qui supporte
le pignon ou la couronne dentée (11) qui est réalisé
d’une seule piéce avec celui-ci ou est monté sur ce-
lui-ci, et dont les extrémités font saillie dudit corps a
I'arriere, sous la forme d’une portion (211) pour la
connexion a la conduite pour I'enlévement du béton
pompé, etal'avant, sous la forme d’une portion (311)
qui peut étre fixée, avec l'interposition de moyens
d’étanchéité (22), a un manchon (21) dont l'autre
extrémité est adaptée pour étre fixée d’'une maniére
étanche a I'extrémité du tuyau en col de cygne (CC)
qui est destiné a étre pivoté par ledit actionneur en
question a l'intérieur de la trémie (T),

caractérisé en ce que lesdits anneaux de support
(19, 19°) sont pourvus, sur leurs surfaces intérieures
qui sont en contact avec le manchon (111), de rai-
nures de lubrification qui permettent une perméabi-
lité vers I'extérieur suffisante d’'une certaine quantité
de I'huile lubrifiante contenue dans le corps en forme
de caisson (1), les ouvertures (601,601’) de ce corps
étant munies de moyens d’étanchéité qui agissent
surla surface latérale extérieur duditmanchon (111).

Actionneur selon larevendication 1, dans lequel ledit
corps en forme de caisson (1) estréalisé d’'une seule
piece en coulant un alliage métallique approprié
dans un moule avec une boite a noyau ou par un
procédé équivalent, de telle maniére que, vu de face,
ledit corps en forme de caisson ait, par exemple, la
forme d’un octogone allongé sur le plan horizontal,
avec un coté supérieur incurvé et convexe vers I'ex-
térieur (101), pour former un logement capable de
contenirla couronne dentée (11), ce corps ayant des
extensions parallélépipédes horizontales symétri-
ques (201, 201’) aux extrémités opposées, dans les-
quelles sont formés les siéges pour loger lesdits tu-
bes (2, 2’) avec les chemises intérieures (5, 5’) et
avec lesdits capuchons de fermeture (7, 7’), ce corps
en forme de caisson (1) étant congu pour avoir, sous
la crémaillere et les parties pour guider les pistons
correspondants, une large chambre ou cuvette (13)
qui peut contenir une grande quantité d’huile qui at-
teint le niveau de trous d’alimentation et d’inspection
(15, 15’) ménagés dans le corps (1) a un niveau au-
dessus de celui desdits tubes (2, 2’), la paroide base
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(301) de ladite cuvette ayant un bouchon d’évacua-
tion (14) et étant convenablement distante de ladite
crémaillere.

Actionneur selon les revendications précédentes,
caractérisé en ce que, aux fins de la fixation pour
I'utilisation, ledit corps en forme de caisson (1) com-
porte deux appendices latéraux externes symétri-
ques (401, 401’) dans sa partie supérieure avec des
trous (16, 16’) pour le passage de vis de fixation cor-
respondantes, alors que, dans sa partie inférieure,
le corps (1) comporte des parties d’épaisseur aug-
mentée (501, 501’) dans lesquelles sont formés des
trous passants (17, 17°) qui peuvent également étre
utilisés pour le passage de vis de fixation.

Equipement selon la revendication 1, dans lequel
I'ouverture arriére (601) du corps en forme de cais-
son (1) est munie d’'un collier en saillie (701) qui for-
me une chambre annulaire (24) logeant un moyen
d’étanchéité (25, 125) qui interagit avec la surface
latérale extérieure de la portion arriere (211) de ladite
ouverture (11), un couvercle annulaire (27) étant
monté extérieurement d’'une maniéere étanche surle
collier (701), ce couvercle ayant un joint d’étanchéité
(126) sur son diameétre intérieur qui interagit avec la
portion arriere (211) du manchon (111) et qui est
muni extérieurement de moyens (127) pour la fixa-
tion avec des vis (28) a des connecteurs correspon-
dants (801) du corps en forme de caisson (1).

Actionneur selon la revendication 1, dans lequel
I'ouverture avant (601’) du corps en forme de caisson
(1) est également usinée sur son diameétre extérieur
de telle maniére qu’elle comporte un collier (901) qui
est monté d’une maniere étanche dans un trou (30)
formé sur la plaque arriére (P) de la trémie (T) et qui
se termine a l'intérieur de la trémie en une portion
(130) de diametre inférieur, qui retient dans le trou
(30) un joint composite avec un anneau métallique
extérieur (31) et avec un élément rapporté annulaire
intérieur (131) réalisé a partir d'un matériau élasto-
meére approprié, qui interagit d’'une maniere étanche
avec la surface latérale extérieure des ouvertures
(111, 21) et qui peut étre connectée, par l'intermé-
diaire de conduits (31, 132) formés dans leditanneau
(31) etavec d’autres (33, 34) formés dans ladite pla-
que (P), a une source d’air sous pression, qui met
sous pression d’'une maniére centripéte la partie en
caoutchouc (131) dudit joint, de maniére a maintenir
le meilleur contact possible du joint avec les man-
chons intérieurs et de maniére a empécher I'entrée
de liquide et de saleté dans le corps en forme de
caisson (1) si ce joint devient usé.

Actionneur selon la revendication 5, dans lequel un
débitmétre ou n’importe quel moyen ou capteur ap-
proprié pour indiquer un flux d’air anormal vers le
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joint d’étancheité (31, 131) peut étre connecté au
connecteur (34) qui délivre de I'air sous pression
audit joint, pour fournir un avertissement quand ce
joint a besoin d’étre remplaceé.
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