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Description

The invention relates to improved apparatus for the
control of the barriers or bars of level crossings, suitable
for providing improved performance, greater safety and
improved functioning by comparison with apparatuses
which exist at present and are for the most part electro-
mechanical. The objects and advantages of the inven-
tion will become apparent from the text which follows.

From EP-A-0 422 710 a bar gate is known, which
includes a pair of hydraulic actuators which are linked
to a lever having a central fulcrum. The lever is rigidly
connected to the bar and the central fulcrum of the lever
corresponds to the pivot of the bar. Lifting and lowering
of the bar is obtained by acting on said lever with one
or the other of said actuators.

The apparatus according to the invention compris-
es: a hydraulic power unit capable of actuating a hydrau-
lic cylinder-and-piston actuator for the raising and low-
ering of the barrier; a hydraulic circuit with distributors,
pressure regulators, valves and the like; mechanical
locking means at least for the lowered position of the
barrier; and auxiliary units for overcoming initial inertia
on opening.

The hydraulic circuit may comprise, as an actuator,
a double-acting cylinder-and-piston system, a valve
connected in parallel with the cylinder-and-piston sys-
tem between the circuit branches which feed it; a non-
return valve opened by the working pressure of the
pump motor group; a directional control valve of the
open-and-closed type in the two branches of the supply
circuit; and a linkage between the mobile member of the
actuator and the angularly mobile equipment of the bar-
rier to be moved.

The linkage may comprise a sector gear on the mo-
bile equipment of the barrier and a rack on the sliding
cylinder forming the mobile member of the actuator. The
said gear and the said rack may furthermore have flat
surfaces which interact with each other in sliding contact
to lock the barrier in the lowered position at the end of
the corresponding stroke of the actuator.

Other features are defined in the sub-claims follow-
ing the description. In particular, counter-weights may
be provided to balance the equipment of the barrier,
which counter-weights are recessed in a housing for lin-
ear sliding and are connected to the said equipment of
the barrier by a chain or similar flexible drive, settling
gradually on a cam profile. A particularly safe arrange-
ment is thus achieved, in that the counter-weights do
not project externally and hence cannot constitute a po-
tential risk to persons as occurs in the apparatuses
which are currently known.

The invention will be better understood by studying
the description and the attached drawing which shows
a practical, non-limiting embodiment of the said inven-
tion. In the drawing:

Fig. 1 shows an external view of an embodiment of
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the invention;

Fig. 2 shows a view along the line II-1l in Fig. 1;
Fig. 3shows a horizontal section substantially along
the line IlI-1ll in Fig. 2;

Fig. 4 shows a diagram of the hydraulic plant; and
Fig. 5 shows an enlarged detail of Fig. 1.

In accordance with what is shown in the attached
drawing, 1 generally indicates a supporting frame which
can be enclosed in a protective hood 2 from which lim-
ited parts project and in which access ports are provided
for inspections and maintenance. On the frame 1 are
provided supports 1a for a horizontal shaft 3 which ro-
tates with the barrier complex generally designated A.
Provided on the shaft 3 and coupled thereto is a hub 5
to which two sector gears 7 and 9 are solidly fixed; the
gear 7 is a sector of a circle on which a chain 10, an-
chored at 12 on the upper end of the said gear 7, can
settle; the gear 9, by contrast, is shaped in the form of
a variable-radius cam, and a chain 14 anchored at 16
on the end of the cam profile of the said gear 9 can settle
thereon. The chain 10 is deflected by a deflection pulley
18 towards a hollow cylinder 20 into which it penetrates,
reaching and anchoring itself on a lower plug 22 which
is able to slide in-the said cylinder 20; a large helical
spring 24 acts upon the plug 22, which surrounds the
chain 10 and acts against the upper closed end 20A of
the cylinder 20. The chain 14 is in turn deflected by a
pulley 28 and by a second pulley 30 in order to reach
and anchor itself on the end 32A of a rod 32 which pass-
es through a plurality of counter-weights 34 - which are,
for example, discoidal or equivalent - which are stacked
and supported by the rod and can be adjusted in
number, and hence in total weight, in order to balance
the mobile equipment around and with the shaft 3, and
which comprises the barrier A and the gears 7 and 9. In
order to achieve an amplified effect, the chain 14, in-
stead of being continuous in order to reach the counter-
weights 34, may be interrupted by a speed change
means replacing the deflection pulley 28 or the deflec-
tion pulley 30, in order to reduce the bulk and load of the
weights 34. The objects of the two balancing systems
will now be specified in more detail.

40 designates an assembly with a hydraulic pump
and motor for a power unit which serves to supply a dou-
ble-acting hydraulic actuator. This actuator comprises a
cylinder-and-piston system with a rod 42 to which is sol-
idly fixed a piston 44 which remains stationary while the
cylinder 46 is slidable; in the drawing, the said actuator
42, 44, 46 is arranged in the vertical attitude. Solidly
fixed to the cylinder 46, which represents the mobile
member of the cylinder-and-piston system, is a rack 50
which is followed by a flattened zone 52; see in particular
Fig. 5. On the shaft 3 and solidly fixed thereto is provided
a discoidal body 54 having a sector gear 54A followed
by a flattened zone 56. The function of this arrangement
of the rack 50 and of the toothing 54A is, with the hy-
draulic actuator 42, 46, to cause angular displacements
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of the sector 54A and hence of the mobile equipment
about the axis of the shaft 3 and with the shaft 3 and
which comprises the sector gears 7 and 9, and the entire
complex of the barrier A which is supported on and sol-
idly fixed to the shaft 3 and is mobile angularly therewith.
At the end of the upward stroke of the cylinder 46, the
two flat surfaces 52 and 56 interact mutually by sliding.

The mobile equipment 46 of the cylinder of the hy-
draulic actuator also forms a pair of racks 60, opposite
tothe rack 50 and capable of engaging with correspond-
ing sector gears 62, which are articulated at 64 and on
which there acts - via a crosspiece 66 - a large compres-
sion spring 68, expediently sheathed, to oscillate about
the axis of the crosspiece and via a fixed articulation 70.
The sector gear 62, like the sector gear 54A, also has
a flattened part 72, with which there can interact a flat-
tened part 74 which is formed in the mobile part 46 of
the cylinder of the actuator 42, 44, 46 in alignment with
the rack 60, similarly to the flattened part 52 which is
aligned with the rack 50 of the mobile cylinder 46.

The displacement of the mobile cylinder 46 brought
about by the cylinder-and-piston system 42, 44, 46
causes rotation of the mobile equipment of the barrier
A comprising the shaft 3, the gear 54A and the gears 7
and 9, until mutual engagement takes place between
the rack 50 and the gear 54A; beyond a certain limit of
the lifting of the cylinder 46, the flattened part 56 of the
body 54 enters into sliding contact with the flattened part
52 of the mobile cylinder 46, fixing the position reached
by the said mobile equipment and hence by the barrier
Ainthe horizontal position. Similarly, the sector gear 62,
engaging with the rack 60, causes a rotation of the gear
62 when the toothings of the gear 62 and of the rack 60
are engaged, while it frees the gear 62 when the flat-
tened part 72 thereof enters into sliding contact with the
flattened part 74 of the cylinder 46. In the position shown
in Fig. 5, the cylinder 46 is in the position of maximum
elevation and the bar A is lowered, that is to say hori-
zontal; when it is caused to move downwards, that is to
say in the direction of the arrow B, the cylinder 46 ini-
tially causes merely the rotation, in a clockwise direction
as shown in Figs. 1 and 5, of the gear 62 and hence
causes a loading of the spring 68 until, after the first part
of the downward stroke of the cylinder 46, the flattened
surfaces 62 and 64 enter into sliding coupling and fix the
position of the assembly 62, 68 in a condition of maxi-
mum compression, that is to say maximum loading of
the spring 68. During the first initial part of the downward
stroke of the cylinder 46, there also takes place a sliding
of the surface 52 on the surface 56 and an unchanged
retention of the angular position of the equipment lead-
ing to the shaft 3 and comprising the barrier A; immedi-
ately afterwards, engagement commences between the
rack 50 and the sector gear 54A, and this initiates the
rotation - in the anticlockwise direction, as shown in
Figs. 1 and 5 - of the equipment of the shaft 3, of the
gears 7 and 9 and of the barrier A. The lifting movement
of the barrier thus takes place about the axis of the shaft
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3. At the start of the angular lifting movement of the bar-
rier A, in the anticlockwise direction as seen in Fig. 1
and Fig. 5, the chain 10 is in the position of maximum
upward pressure caused by the gear 7 and hence the
spring 24 is in a state of maximum loading by compres-
sion; as the barrier A rises, that is to say as the equip-
ment of the barrier and of the shaft 3 rotates in the an-
ticlockwise direction as seen in Figs. 1 and 5, the spring
24 tends to re-expand, having cooperated in the initial
lifting displacement of the barrier A, when the force re-
sisting the lifting is maximum for the horizontal position
of the said barrier A; the effect of the spring 24 is atten-
uated as the lifting progresses; at this time, however, the
force resisting the lifting of the barrier is reduced by the
gradually increased inclination of the barrier relative to
the horizontal. At the start of the lifting of the barrier A
and of its equipment the system of counter-weights 34
also cooperates in overcoming the initial load, these act-
ing with a constant load on the chain 14 and hence on
the gear 9 with the cam profile, producing, as regards
the mobile equipment, an initial assistance which is rel-
atively very powerful as a result of the high leverage cre-
ated between the profile of the gear 9 and the axis of
the shaft 3; this effect is gradually attenuated as the bar-
rier A rises and hence as the equipment thereof rotates
about the axis of the shafts 3, as a result of the gradual
reduction of the radius of action of the chain 14 at its
tangent point relative to the profile of the gear 9.

At the start of the lowering of the cylinder 46, the
engagement between the rack 60 and the sector gear
62 produces a rotation of the gear 62 and hence a com-
pressive loading of the spring 68, which constitutes an
energy accumulation- system which is stabilised, as the
lowering of the cylinder 46 continues, by the effect of the
locking of the gear 62 brought about by the flattened sur-
faces 72 and 74 which are coupled and which slide rel-
ative to each other, keeping the loading of the spring 68
stabilised; only at the end of the lowering of the barrier
A to the horizontal, and hence only towards the end of
the lifting of the cylinder 46 by the actuator 42, 44, 46,
doesthe overloaded spring 68 intervene, completing the
lifting of the cylinder 46 by means of the toothings 62
and 60 and coupling the surfaces 52 and 56 in order to
bring about the locking of the lowered barrier A; the
spring 68 has the purpose of moving the cylinder 46 to
the end of its stroke once the barrier A is lowered into
the horizontal position to achieve the blocking of any ex-
change.

The hydraulic circuit for controlling the actuator 42,
44, 46 responsible for the movement of the barrier A, is
illustrated in Fig. 4, in which the motor/pump unit 40 and
the actuator 42, 44, 46 are illustrated diagrammatically.
In the diagram, 82 designates a non-return valve and
84 and 86 designate pressure regulating valves, the
valve 86 being capable of being excluded, if desired, by
means a tap 88 which, when opened, bypasses the
valve 86 causing the valve 84 to work alone, whereas
closure of the tap 88 causes the additional activation of
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the regulator valve 86, which then operates in series
with the valve 84. 90 designates a regulator of flow, and
hence of the speed of the displacements of the actuator
and of the equipment of the barrier. 92 designates a di-
rectional control valve for switching the displacements,
in one direction or the other, of the mobile equipment,
that is to say of the cylinder 46 of the actuator 42, 44,
46: the valve 92 switches the delivery from the pump
through the regulator 90 and the outflow 94, towards the
reservoir 96. The valve 98, which is closed during nor-
mal operation, opens in the absence of current, enabling
the counter-weights to move the bar into the position re-
quired by the project, without passive resistance caused
by hydraulic loading. The valve 100 retains the oil in the
line and hence locks the barrier: it opens only in the pres-
ence of a hydraulic command of opposite sign.

The reason for this selection is that mechanical
locking of the lowered barrier is required while, depend-
ing on the type of level crossing, it may be desirable to
keep the barrier raised or to lower it by gravity in the
event of absence of current.

In any event, when the barrier is raised, a locking is
desired, which cannot be mechanical, given that the bar-
rier must be released if the electrical supply fails.

It is understood that the drawing shows only an ex-
ample of embodiment, given solely by way of a practical
demonstration of the invention, it being possible for the
said invention to vary in forms and arrangements with-
out thereby departing from the scope of the idea which
underlies the said invention. The presence of any refer-
ence numbers in the appended claims has the purpose
of facilitating reading of the claims with reference to the
description and to the drawing, and does not restrict the
scope of the protection represented by the claims.

Claims

1. Apparatus for controlling the raising and lowering of
the barrier of a level crossing, characterised in that
it comprises: a hydraulic power unit (40) capable of
actuating a hydraulic cylinder-and-piston actuator
(46, 44, 42) for the raising and lowering of the barrier
(A); a hydraulic circuit with distributors, pressure
regulators, valves and the like; mechanical locking
means (52, 56) at least for the lowered position of
the barrier (A); and auxiliary units (7, 10; 9, 14) for
overcoming initial inertia on opening.

2. Apparatus according to Claim 1, characterised in
that the hydraulic circuit comprises, as an actuator,
a double-acting cylinder-and-piston system (46, 44,
42); a valve (92) connected in parallel on the two
branches of the supply circuit leading to the cylin-
der-and-piston system; and a linkage (50, 54A) be-
tween the mobile member (46) of the actuator and
the angularly mobile equipment of the barrier (A) to
be moved.

10

15

20

25

30

35

40

45

50

55

3.

Apparatus according to Claim 2, characterised in
that it comprises a valve (98) which establishes
communication between the two volumes of the cyl-
inder (46) of the cylinder-and-piston system (46, 44,
42), the said valve being closed in normal operating
conditions and opening in the event of lack of elec-
trical supply, in order to lock the barrier (A) and to
permit the latter to reach a predetermined design
position under the effect of its own weight and a
counter-weight.

Apparatus according to Claim 3, characterised in
that a valve (100) is arranged in one branch of the
supply circuit of the cylinder-and-piston system (46,
44, 42) and closes the said line, keeping the barrier
locked, the said valve opening only as a result of a
hydraulic pressure of sign such as to cause lifting
of the barrier (A).

Apparatus according to Claim 2, 3, or 4, character-
ised in that the said linkage comprises a sector gear
(54A) on the mobile equipment of the barrier (A) and
arack (50) on the slidable cylinder (46) constituting
the mobile member of the actuator.

Apparatus according to Claim 5, characterised in
that the said gear (54A) and the said rack (50) have
flat surfaces- (56, 52) which interact mutually with
sliding contact in order to lock the barrier (A) in the
lowered position at the end of the corresponding
stroke of the actuator.

Apparatus according to one or more of the preced-
ing claims, characterised in that it comprises a
spring (68) which is loaded at the start of opening
by a sector gear (62), is kept loaded - by means of
interacting flat surfaces (72, 74) - during the open-
ing and closing strokes, and is capable of complet-
ing the closure stroke.

Apparatus according to one or more of the preced-
ing claims, characterised in that the equipment of
the barrier (A) also comprises a gear (7) for a chain
or other flexible connector (10) interacting with an
auxiliary compression spring (24) which acts on the
equipment of the barrier at the start of the lifting
stroke for the purpose of opening, the said auxiliary
spring (24) being reloaded during the lowering of
the barrier (A), having a balancing function.

Apparatus according to one or more of the preced-
ing claims, characterised in that it comprises coun-
ter-weights (34) to balance the equipment of the
barrier (A), which counterweights are recessed in a
housing (2) for linear sliding and are connected to
the said equipment of the barrier (A) by a chain or
similar flexible drive (14), settling gradually on a
cam profile (9) of variable radius, solidly fixed to the
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said equipment.

Patentanspriiche

1.

Vorrichtung zum Steuern des Hebens und Senkens
einer Schranke an einem niveaugleichen Uber-
gang,

dadurch gekennzeichnet, daf3 sie aufweist:

eine hydraulische Versorgungseinheit (40) zur Be-
tatigung eines hydraulischen Kolben-Zylinder-An-
triebseinheit (46, 44, 42) zum Heben und Senken
der Schranke (A); einen Hydraulikkreis mit Vertei-
lern, Druckreglern, Ventilen u.dgl.; mechanischen
Verriegelungsmitteln (52, 56) mindestens fiir die
abgesenkte Stellung der Schranke (A); und Hilfs-
einheiten (7, 10; 9, 14) zum Uberwinden der An-
fangstragheit beim Offnen.

Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet, daf3 der Hydraulikkreis
aufweist:

ein doppeltwirkendes Kolbenzylindersystem (46,
44, 42) als Antriebseinheit; ein Ventil (92), das par-
allel zu den beiden Zweigen eines zum Kolbenzy-
lindersystem flhrenden Versorgungskreises ge-
schaltet ist, und einer Antriebslbertragung (50,
54a) zwischen dem beweglichen Teil (46) der An-
triebseinheit und dem schwenkbaren Teil der zu be-
wegenden Schranke (A).

Vorrichtung nach Anspruch 2,

dadurch gekennzeichnet, daf3 sie ein Ventil (98)
aufweist, das die Verbindung zwischen den beiden
Zylinderkammern (46) des Kolbenzylindersystems
(46, 44, 42) herstellt, wobei das Ventil im normalen
Betriebszustand geschlossen ist und bei Ausfall der
Stromversorgung 6ffnet, um die Schranke (A) zu
blockieren und ihre Bewegung in eine Sollstellung
unter der Wirkung ihres eigenen Gewichtes und ei-
nes Gegengewichtes zu ermdéglichen.

Verfahren nach Anspruch 3,

dadurch gekennzeichnet, daB3 ein Ventil (100) in
einem Zweig des Versorgungskreises des Kolben-
zylindersystems (46, 44, 42) angeordnet ist und die
Leitung schlieBt, wodurch die Schranke blockiert
gehalten wird, wobei das Ventil nur unter der Wir-
kung eines Hydraulikdrucks, der in Richtung des
Anhebens der Schranke (A) wirkt, éffnet.

Vorrichtung nach Anspruch 2, 3 oder 4,

dadurch gekennzeichnet, daB die Antriebslber-
tragung ein Zahnradsegment (44a) an dem beweg-
lichen Teil der Schranke (A) und eine Zahnstange
(50) an dem verschiebbaren Zylinder (46), der den
beweglichen Teil der Antriebseinheit darstellt, auf-
weist.
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6.

Vorrichtung nach Anspruch 5,

dadurch gekennzeichnet, daB3 der Zahnsektor
(51a) und die Zahnstange (50) ebene Flachen (56,
52) aufweisen, die mit Gleitkontakt miteinander zu-
sammenwirken, um die Schranke (A) in der abge-
senkten Stellung am Ende des entsprechenden An-
triebshubes zu blockieren.

Vorrichtung nach einem oder mehreren der voran-
gehenden Anspriiche,

dadurch gekennzeichnet, daB3 sie eine Feder (56)
aufweist, die bei Beginn der Offnungsbewegung
durch ein Sektorzahnrad (62) gespannt wird, wah-
rend des Offnungsund SchlieBhubes durch zusam-
menwirkende ebene Oberflachen (72, 74) gespannt
gehalten wird, und die den SchlieBhub zu Ende flih-
ren kann.

Vorrichtung nach einem oder mehreren der voran-
gehenden Anspriiche,

dadurch gekennzeichnet, daf3 die Schranke (A)
ferner ein Kettenrad (7) fir eine Kette oder flr ein
anderes flexibles Verbindungsglied (10) aufweist,
das mit einer zusatzlichen Kompressionsfeder (54)
zusammenwirkt, die auf die Schranke beim Beginn
des Hubvorgangs fiir das Offnen einwirkt, wobei die
zusatzliche Feder (24) beim Absenken der Schran-
ke (A) wieder gespannt wird und eine Ausgleichs-
funktion hat.

Vorrichtung nach einem oder mehreren der voran-
gehenden Anspriiche,

dadurch gekennzeichnet, daB sie Gegengewichte
(84) zum Ausbalancieren der Schranke (A) auf-
weist, wobei die Gegengewichte in der Ausneh-
mung eines Gehauses (2) fur Linearverschiebung
aufgenommen und mit der Schranke (A) durch eine
Kette oder dgl. flexibles Antriebsglied (14) verbun-
den sind, welches sich fortschreitend auf ein Nok-
kenprofil (9) von veréanderlichem Radius ablegt,
welches starr mit der Schranke verbunden ist.

Revendications

Appareil destiné & commander la montée et la des-
cente de la barriére d'un passage a niveau, carac-
térisé en ce qu'il comprend : une unité de puissance
hydraulique (40) pouvant actionner un dispositif
d'actionnement a vérin et piston hydrauliques (46,
44, 42) pour faire monter et descendre la barriére
(A) ; un circuit hydraulique avec des distributeurs,
des régulateurs de pression, des soupapes et
analogues ; des moyens de verrouillage mécani-
ques (52, 56) au moins pour la position abaissée de
la barriére (A) ; et des unités auxiliaires (7, 10; 9,
14) pour vaincre l'inertie initiale lors de I'ouverture.
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Appareil selon la revendication 1, caractérisé en ce
que le circuit hydraulique comprend, en tant qu'or-
gane d'actionnement, un systéme vérin et piston a
double effet (46, 44, 42) ; une soupape (92) raccor-
dée en paralléle aux deux embranchements du cir-
cuit d'alimentation menant au systéme vérin et
piston ; et une articulation (50, 54A) entre I'élément
mobile (46) de l'organe d'actionnement et les équi-
pements angulairement mobiles de la barriére (A)
a déplacer.

Appareil selon la revendication 2, caractérisé en ce
qu'il comprend une soupape (98) qui établit une
communication entre les deux volumes du vérin
(46) du systéme vérin et piston (46, 44, 42), la sou-
pape étant fermée dans les conditions de fonction-
nement normales et d'ouverture dans le cas d'une
panne d'alimentation électrique pour bloquer la bar-
riere (A) et permetire a cette derniére d'atteindre
une position nominale prédéterminée sous l'effet de
son propre poids et d'un contrepoids.

Appareil selon la revendication 3, caractérisé en ce
qu'une soupape (100) est disposée dans un em-
branchement du circuit d'alimentation du systéme
vérin et piston (46, 44, 42) et qui ferme la conduite,
maintenant la barriére bloquée, la soupape ne
s'ouvrant qu'a la suite d'une pression hydraulique
de force telle a soulever la barriere (A).

Appareil selon la revendication 2, 3 ou 4, caractéri-
sé en ce que l'articulation comprend un engrenage
a secteur (54A) sur les équipements mobiles de la
barriere (A) et une crémaillére (50) sur le vérin cou-
lissant (46) constituant I'élément mobile de l'organe
d'actionnement.

Appareil selon la revendication 5, caractérisé en ce
que I'engrenage (54A) et la crémaillére (50) présen-
tent des surfaces plates (56, 52) qui interagissent
réciproquement avec le contact coulissant pour blo-
quer la barriére (A) dans la position abaissée a la
fin de la course correspondante de l'organe d'ac-
tionnement.

Appareil selon une ou plusieurs des revendications
précédentes, caractérisé en ce qu'il comprend un
ressort (68) qui est chargé au commencement de
l'ouverture par un engrenage a secteur (62) et qui
est maintenu chargé - au moyen des surfaces pla-
tes interagissantes (72, 74) - pendant les courses
d'ouverture et de fermeture et qui est apte a achever
la course de fermeture.

Appareil selon une ou plusieurs des revendications
précédentes, caractérisé en ce que les équipe-
ments de la barriére (A) comprennent également un
engrenage (7) pour une chaine ou autre raccord
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souple (10) interagissant avec un ressort de com-
pression auxiliaire (24) qui agit sur les équipements
de la barriére au début de la course de levage pour
l'ouverture, le ressort auxiliaire (24) étant rechargé
pendant l'abaissement de la barriére (A), et ayant
une fonction d'équilibrage.

Appareil selon une ou plusieurs des revendications
précédentes, caractérisé en ce qu'il comprend des
contrepoids (34) pour équilibrer les équipements de
la barriére (A), contrepoids qui sont encastrés dans
un logement (2) pour le coulissement linéaire et qui
sont raccordés aux équipements de la barriére (A)
par un entrainement souple & chaine ou analogue
(14), se stabilisant progressivement sur un profil &
came (9) de rayon variable, fixé solidement sur les
équipements.
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