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(54) Hydraulic lift

(57) Hydraulic lift, comprising: a fixed tubular riser (15) for counterbalancing the weight of the cabin, which
(17) which is mounted, at its ends, by means of suitable are fixed to said movable cylinder.

connections between the floor (4) of the lift cabin travel

shaft and the ceiling (12) of said shaft and communicates -—-

at its ends with unions (18, 19) for supplying and dis-
charging a hydraulic fluid; at least one fixed cylindrical

piston (121) which is positioned halfway along the height q
concentrically with said tubular riser (17); at least one 704 /ﬁ 0 T // /?
|

fixed diaphragm (221) which is situated at the height of ‘
said cylindrical piston (121) and which divides said tubu- ' ‘

lar riser (17) into two chambers (26; 126) which are not —— S
interconnected; a cylinder (16) coaxial with said tubular ’

riser (17) and defining a cylindrical cavity (20; 120) seal-

ingly housing said fixed cylindrical piston (121); said cyl- /4§\ L~ ?

inder (16) having a length equal to about half the length
of said tubular riser (17) and said cylinder (16) being able /5 'g
to slide relative to said fixed piston (121) from one end
to the other of said tubular riser (17); communication ap-
ertures (23; 24) on the two sides of said fixed piston (121)
able to connect said two chambers (26, 126) of the tubular
riser to said cylindrical cavity (20; 120) of the said mov- \
able cylinder (16); means for supplying alternately the

pressurised fluid into said two chambers (26; 126) of the /5 /
tubular riser (17) so as to cause said movable cylinder

(16) to slide upwards or downwards; at least one first pair / 7« ;

of idle pulleys (11) which are each fixed to an anchoring
point situated on the ceiling (12) of the travel shaft of the j

lift cabin (1); at least one second pair of idle pulleys (13) L
mounted on said movable cylinder and fixed in diamet- T i -
rically opposite positions relative thereto; atleast one pair

of cables (2) for suspending a cabin (1), which are se-

cured at one end to the ceiling (12) and driven around 4

said second pair of idle pulleys (13) and from the latter /] I F/' ?
pass around said first pair of idle pulleys (11) and are L,. - j

then secured to the structure of the cabin (1), and means ﬂ
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Description

[0001] The present invention relates to hydraulic lifts.
Asis known, in order to facilitate installation inside narrow
shafts, hydraulically operated lifts have been developed
where the cabin is raised and lowered by means of the
reciprocating displacement of a piston sliding inside a
single-acting cylinder, the end of which is mounted on
the floor of the pit inside the lift travel shaft. A side ele-
vation and partially sectioned view of an example of a
known hydraulic lift is shown schematically in Fig. 1 of
the accompanying drawings. With reference to this fig-
ure, 8 denotes a tubular cylinder which extends from the
bottom floor 4 of the lift pit to about halfway along the
overall height of the travel which is to be performed by
the lift cabin 1. A piston 7, which extends externally
through a fluid-tight opening 9 at the top end of the cyl-
inder 8, is mounted slidably inside the cylinder 8. A pulley
3, which is rotatably supported by the shaft 5, is keyed
onto the free end of the piston 7. 2 denotes two or more
cables which are secured at one end to an anchoring
point 104 on the base of the bottom floor 4 of the lift pit
and pass around the pulley 5 downwards as far as the
anchoring point on the structure of a cabin 1 which is
guided, in a manner known per se, so as to slide between
special lateral guides (not shown).

[0002] 10 denotes a tubular union which is connected
to a hydraulic circuit associated with a pump (not shown).
By operating the pump it is possible to allow alternately
the entry of a hydraulic fluid into the cylinder 8 via the
union 10, thereby causing raising of the piston 7 carrying
the pulley 5 which, via the cable 2, will cause raising of
the cabin 1 along the lift travel shaft. Allowing the hydrau-
lic fluid to flow out freely through the union 10 results in
the downwards movement of the cabin by means of grav-
ity.

[0003] The known hydraulic lifts of the type described
above schematically with reference to Figure 1 of the
drawings have various drawbacks, in particular from the
point of view of the power which is dissipated during their
operation. These hydraulic lifts, in fact, since they are
normally not equipped with counterweights, result in a
considerable amount of wasted energy since they always
have to move the weight of the cabin with or without pas-
sengers.

[0004] The object of the present invention is therefore
to provide a hydraulic lift which is able to overcome the
drawbacks of the known hydraulic lifts and which allows
optimization of the amount of energy which is used in
order to raise and lower the cabin, resulting in a consid-
erable saving in energy which can be calculated as being
equivalent to about two thirds of that of the hoisting sys-
tems of conventional hydraulic lifts.

[0005] This objectis achieved by the presentinvention
with a hydraulic lift according to Claim 1.

[0006] Further characteristic features and advantages
of the present invention will emerge more clearly from
the following description, provided by way of a non-lim-
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iting example with reference to the other accompanying
drawings in which:

- Fig. 2is a schematic side elevation view of a hydrau-
lic lift with counterweight according to the present
invention;

- Fig. 3 shows a cross-sectional view along the line
II-111 of Fig. 2 of the present hydraulic lift with coun-
terweight;

- Fig. 4 shows a schematic side elevation view of a
constructional variation of the present hydraulic lift;
and

- Fig. 5 shows a cross-sectional view along the line V-
V of Fig. 3 of a further constructional variant of the
present hydraulic lift.

[0007] Withreferencefirstly to Figure 3 inthe drawings,
the hydraulic lift according to the invention comprises a
tubular riser 17 consisting of two fixed tubular stems
which are fixed at their ends between the bottom part or
floor 4 of the travel shaft of the lift cabin and the top part
or ceiling 12 of this shaft. The stems of the riser 17 are
connected at their ends to unions 18 and 19 for supplying
and/or discharging, respectively, a hydraulic fluid, which
are associated with a hydraulic circuit comprising a mo-
tor-driven pump (not shown). 121 denotes a fixed cylin-
drical piston which is positioned at the central end of the
stems of the riser 17 and is concentric with said stems
of the tubular riser. Said piston 121 also comprises a
fixed diaphragm 221 which divides the internal compart-
ment of said tubular riser 17 into two chambers 26 and
126 which are notinterconnected. 16 denotes a movable
cylinder which is positioned coaxially around these stems
of the fixed riser 17 so as to create a cylindrical cavity 20
and 120 which is formed between these stems of the
fixed riser 17 and this movable cylinder 16 and inside
which said fixed cylindrical piston 121 is sealingly posi-
tioned for example by means of a double set of O-rings
22. The chambers 26 and 126 communicate, upstream
and downstream of the piston 121, respectively, via radial
apertures 24 and 23, with the cylindrical cavities 120 and
20 of the cylinder 16. Seals 25 ensure fluid-tightness be-
tween the ends of the cylinder 16 and the riser 17. The
counterweight 15 is mounted on the cylinder 16, and the
idle pulleys 13 are keyed onto the cylinder/counterweight
assembly by means of the spindles 14. The movable cyl-
inder 16 has a length equal to about half the height of
the fixed riser 17 for the purposes which will be described
below.

[0008] With reference now to Fig. 2 of the accompa-
nying drawings, 1 denotes the cabin of the lift. The ends
of the cables 2 (only one of which is visible in the figures)
are fixed to the structure of the cabin 1. Each of these
cables 2 is driven, upstream of the cabin, around a first
pair of idle pulleys 11 which are fixed to the top part 12
of the lift housing structure. From this first pair of pulleys
11 the cables 2 pass around a second series of idle pul-
leys 13, the spindles 14 of which are fixed laterally to the
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cylinder/counterweight assembly 15, 16 and, from these
pulleys 13, the cables 2 lead to the anchoring means 204
on the ceiling 12 of the structure. The counterweight 15
must have a weight such as to counterbalance the weight
of the lift cabin 1 plus part of carrying capacity.

[0009] In Figures 2 and 3 the present hydraulic lift is
shown in the position where the cabin 1 is completely
lowered. In order to raise this cabin 1 up to the desired
height itis required to pump hydraulic fluid from the union
18 which is situated at the base of the fixed riser 17 so
that this fluid rises up along the longitudinal cavity 26 and
reaches the diaphragm 221 of the fixed piston 121 and
then flows through the apertures 24 into the cylindrical
cavity 120. The increase in the fluid volume inside said
cylindrical cavity 120 results in lowering of the movable
cylinder 16 with the counterweight 15 and the idle pulleys
13. This lowering with simultaneous rotation of the idle
pulleys 13, which are integral with the movable cylinder
16, causes raising of the cabin 1 up to the desired height.
In orderto lower the cabin 1 againitis sufficient to perform
a reverse operation, identical to that described above,
with pumping of hydraulic fluid from the union 19 which
is positioned at the top of the fixed riser 17 and conse-
quent filling of the top part of the cylindrical cavity 20.
During these lowering and raising movements of the cab-
in 1 of the present lift, advantageously the weight of the
latter is counterbalanced by the counterweight 15 which
is integral with the movable cylinder 16. In this way the
power needed to raise and lower the cabin of the present
lift is up to one third less than the power needed to raise
and lower the cabin of a conventional hydraulic lift.
[0010] Fig. 5 shows a constructional variant of the
present hydraulic lift in which identical parts have the
same numbers as that used in the above description.
The central piston, which is positioned at half the height
and concentric with the stems 171 and 172 of the tubular
riser 17, is formed in this variant by two pistons 121 and
122 each equipped with a diaphragm 221 and 222. A
chamber 300 is therefore formed between these dia-
phragms 221 and 222, resulting in areduction in the work-
ing stroke of the cylinder 16; in fact, the greater the dis-
tance between the attachment point fixed to the top part
12 and the attachment point fixed to the bottom part 4,
the greater will be the size of this chamber 300 between
the diaphragms 221 and 222 of the two pistons 121 and
122 and the smaller will be the extension of the cylindrical
cavities 20 and 120. In this way it is possible to adjust
the working stroke of the cylinder so as to ensure me-
chanical stoppage of the cylinder at the end surfaces,
without having to provide a cylinder/piston assembly es-
pecially for each use, but by constructing it in modular
fixed sizes. The pressure of the hydraulic fluid inside the
chamber 300 must always be less than or equal to the
pressure inside the cavities 20 and 120 and therefore
two non-return valves 30 and 31 are positioned on the
diaphragms 221 and 222. These non-return valves 30
and 31 allow the hydraulic fluid which is present inside
the chamber 300 to pass into the cavities 20 and 120
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should the pressure of the fluid inside the chamber 300
be greater than the pressure inside the cavities 20 and
120. Two cylindrical sleeves 250 and 251 are also formed
in the vicinity of the ends of the cylinder 16. A series of
radial apertures 230, 231 and 232 connecting the cham-
ber 126 to the cylindrical cavity 20 are formed on the
stem 172 in the vicinity of the piston 121, while a series
ofradial apertures 240, 241, 242 connecting the chamber
26 to the cylindrical cavity 120 are formed in the vicinity
of the piston 122. During operation of the lift, in the same
way as described with reference to the embodiment in
Figs. 2 and 3, when for example the bottom end of the
cylinder 16, which is assumed to be moving upwards,
approaches the piston 122, the sleeve 251 will gradually
obstruct the radial apertures 240, 241 and 242, damping
the contact between this cylinder 16 and the piston 112.
In entirely the same way, contact between the top end
of the cylinder 16 and the piston 221 will be cushioned
by gradual closing of the radial apertures 230, 231 and
232.

[0011] Fig. 4 shows a further constructional variant of
the present hydraulic lift in which the cables 2 fixed to
the cabin 1, once they have passed around the pulleys
11, are fixed directly to the cylinder 16 by means of the
corresponding attachment points 32. This variant of the
present lift may be used in the case where the distance
between the attachment points on the top part 12 and
the bottom part 4 is greater than twice the working stroke
of the lift. With this variant it is also possible to reduce
the weight of the counterweight by about half.

Claims

1. Hydraulic lift, characterized in that it comprises a
fixed tubular riser (17) which is mounted, at its ends,
by means of suitable connections, between the floor
(4) of the lift cabin travel shaft and the ceiling (12) of
said shaft and communicates at its ends with unions
(18, 19) for supplying and discharging a hydraulic
fluid; at least one fixed cylindrical piston (121) which
is positioned halfway along the height concentrically
with said tubular riser (17); at least one fixed dia-
phragm (221) which is situated at the height of said
cylindrical piston (121) and which divides said tubu-
lar riser (17) into two chambers (26; 126) which are
not interconnected; a cylinder (16) coaxial with said
tubular riser (17) and defining a cylindrical cavity (20;
120) sealingly housing said fixed cylindrical piston
(121); said cylinder (16) having a length equal to
about half the length of said tubular riser (17) and
said cylinder (16) being able to slide relative to said
fixed piston (121) from one end to the other of said
tubular riser (17); communication apertures (23; 24)
on the two sides of said fixed piston (121) able to
connect said two chambers (26, 126) of the tubular
riser to said cylindrical cavity (20; 120) of the said
movable cylinder (16); means for supplying alter-
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nately the pressurised fluid into said two chambers
(26; 126) of the tubular riser (17) so as to cause said
movable cylinder (16) to slide upwards or down-
wards; at least one first pair of idle pulleys (11) which
are each fixed to an anchoring point situated on the 5
ceiling (12) of the travel shaft of the lift cabin (1); at
least one second pair of idle pulleys (13) mounted
on said movable cylinder and fixed in diametrically
opposite positions relative thereto; at least one pair
of cables (2) for suspending a cabin (1), which are 70
secured at one end to the ceiling (12) and driven
around said second pair of idle pulleys (13) and from
the latter pass around said first pair of idle pulleys
(11) and are then secured to the structure of the cabin
(1), and means (15) for counterbalancing the weight 75
of the cabin, which are fixed to said movable cylinder.

Hydraulic lift according to Claim 1, characterized in
that said fixed piston (121) comprises a peripheral
cylindrical sleeve which divides said cylindrical cav- 20
ity into two chambers (20, 120).

Hydraulic lift according to Claim 1, characterized in
that said fixed piston (121) divides said cavity of the
fixed tubular riser (17) into two chambers (26; 126). 25

Hydraulic lift according to Claim 1, characterized in
that said cylindrical sleeve of the fixed piston (121)
comprises seals (22).

30
Hydraulic lift according to Claim 1, characterized in
that said movable cylinder (16) comprises seals (25)
at its ends.

Hydraulic lift according to Claim 1, characterized in 35
that said hydraulic piston is formed by two pistons
(121, 122) each equipped with an associated dia-
phragm (221, 222), an internal chamber (300) being
formed between said pistons (121, 122) and at least

one non-return valve (30, 31) being positioned in 40
each of said diaphragms so as to connect said inter-

nal chamber (300) to said chambers (26, 126)
formed in the tubular riser (17).

Hydraulic lift according to Claim 6, characterized in 45
that it comprises in the vicinity of each of said pistons
(121, 122) a series of radial apertures (230, 231,
232, 240, 241, 242) for connecting said chambers
(126, 26) to said cylindrical cavities (20, 120),
sleeves (250, 251) being positioned in the vicinity of 50
the ends of the movable cylinder (16) so as to grad-
ually close said radial apertures (230, 231, 232, 240,
241, 242).

55
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