TI TLE System for recovering energy in apparatuses for the handling of |oads
DESCRI PTI ON The present invention relates to a systemfor recovering energy
i n appar avoges/f10335t he handl i ng of | oads such as |ifts, pPgoad®16rei0s2s and
sim |l ar apparatuses, or lifting apparatuses such as cranes. Apparatuses
such as lifts and goods hoists usually foresee a cabin or a room desti ned
to the transport of a load , a counter-load connected to the cabin or to
the room by neans of a cable passing around a pulley and a notor which is
ki nematically connected to the pul |l eJI¥®Enove it into rotation. In
practice, to Limzt t e u el t I er i s made
to work underé%%%Inc%ﬁ%i??%%ze%§§§ ?ﬁ%fﬁ%cgésgpgaggFEE?aA?ﬁgu?h%onsidering
t he various |lesseésimyecf oldds transformation of notion into friction and so
on) does not correspond to the “hBEECE?%QP8NOf the cabin and of the content
thereof but to the difference between e value of the cabin weight and its
correspondi ngrgount e£sdwad inveaserd heaslaltee oftd he calyismewei ghtr and of the

content thereof is higher than the value of the cqgﬁ}$g-lqad, t he notor
wi Il consume FRFEYEREIYYCTH Dhel SRRt ahosicon (00 e PERGIAYY Gider t he

same | oad condhihonssudm the corfespondidig destents rumd t Remaark of the
motor is substantially replaced by the wei%ht force exerted by the cabin.
On the contragppaphiensehe Valbiefoing FEREIBITH SRS FHCRaRd of TBREScont ent

thereof i's | oger_ fhansthesyalugsof;the GUNGBLaLoad: sthe matenill consune

nor e
foresee a cabin or a room destined to the transport

of a load , a counter-load connected to the cabin or
to the room by means of a cable passing around a
pulley and a motor which is kinematically connected
to the pulley to move it into rotation. In practice,
to limit the energy consumption of the motor, the
latter i1s made to work under such conditions that
the necessary work {without considering the various
losses due to the transformation of motion into
friction and so on) does not correspond to the whole
weight of the cabin and of the content thereof but
to the difference between the value of the cabin
weight and its corresponding counter-load

In case the value of the cabin weight and of the
content thereof is higher than the value of the
counter-load, the motor will consume more energy in
the ascent motion (of the cabin). Under the same
load conditions, in the corresponding descent run,
the work of the motor is substantially replaced by
the weight force exerted by the cabin.

On the contrary, when the value of the cabin weight
and of the content thereof is lower than the wvalue

of the counter-load, the motor will consume more
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WD 2011/ 010335PCT/ 172010/ 000320 energy in the descent notion. Under these

| oad conditions,

the work of the notor wil|l

substantially be replaced by

t he wei ghwof2orioaoszerted by the counter-1oad in the ascent/1rumo/oedf3zabin.

The ai m of the present

invention is to recover energy,

in particular when

the operative conditions of the notor are advantageous with respect to the

energy requirenents;
such as lifts,
cabi n,
thereof) is lower.than t

runs of the cabBidtidey

in practice,

| f
e 3100 %4

t

k

with reference to |ifting apparatuses
goods hoists with a counter-1load ,
when t beevay uenof thhe desightt ofiothenl at t @ndeirnctiuddéeg ltideel | oad

in the ascent runs of the

e descent
i

e %%L{:nt er -l
ncl udi ng

q N
e mefﬁhﬂu&gafﬁgﬂﬁhr%gfh

t he | oad therpef )rds dieghebyt hanet he: mpltie fef-ckheerounter -bpadHanal ogousl y,

in case of
recover ed t hahRs®

Iifting agﬁgg tuses w thout a counter-| oad,
1 ‘Srlal?/itt@/e RYTHY Ft RE 1GR3 n the descent phases.

the energy is

These resul t sthave, heeprachhevesye 86601 dinR@nt@ohhei s nvest isody adopti ng
the idea of providing a systemhaving the features described in claim1.

Further featufesrey, the Pawehtibnr difeen hdhsusRetd

Among the advgpt ages fc dhe; PLesgnt,

follow ng : the energy Is recovere

EQ

: OV e e _ t clains.
yeptkon ane those-descrided in the

wth a relatively high efficiency,

t hanks to theensegpf rapparaneses; expresstyidedi vathd nedetteacscdpe they are

destined to;
appar at uses

LR

a counter-load ,

Lo a0,

in the ascent runs of the cabin,

when the wvalue of the weight of the latter

(including the load thereof) is lower than the value

of the counter-load and, in the descent runs of the

cabin, when the value of the weight of the latter

(including the load thereof) 1is higher than the

value of the counter-load Analogously, in case of

lifting apparatuses without a counter-load, the

energy is recovered thanks to the gravity acting on
the load in the descent phases.
according to the

of

These results have been achieved,

invention, by adopting the idea providing a

system having the features described in claim 1.
Further features of the invention are the subject of
the dependent claims.

Among the advantages of the preseht invention are
those described in the following

recovered with a relatively
the of

the

the energy is

high

efficiency. thanks to use

apparatuses expressly dedicated to

scope they are destined to;

the system can be applied in newly

constructed lifting apparatuses , but it can
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al so be enpl oyed for the requalification of already existing apparatuses
("retrofit) including lifting apparatuses such as cranes and simlar
appar at uswee;2011/th5syst em has a rat her reduced additi onCTADHEK0/D00320
conparison with traditional systens and its cost is rapidly anortized
thanks to the use of the systemin terns of energy savings ; _ the
requirements of the lifting apparatus for an inferior anmount of energy

of fer advantages fromthe point of view of consunption, of energy savings
in general with posidiue eéf eapsogndt Herenvier arenpntli fiddtsigt ratture is

solid and all ows its%ﬁecul iar features to remai n unal {:‘er ed iﬁ.%\'ﬂe cour se of
time, even after an ®xt$3Hhel yeproFoRged AWEETATESER t echit cf Ahtho works in

this field will bettgfcundelptand thesedaatires antd wd heraheat ures and
advant ages of the present invention thanks to the follow ng description and

to the enclosed draw®gssgivatr aPreiRtaSEiScal expl anation of the present

i nvention whi ch should ngl,cbenSeen in ashhBit aliNResensgaiwhergin: Fig 1
is a diagram concerning a possible enbodi ment of a systemaccording to the
invention; Fig.2 iscasdi agr apmpeméeprni mg tandtiveti teipbedi nenstefst he

pnvention  Figs. 3-2,$Now fULLPer LTRpdiiTentcd i3y shrmagcesding to the
’ the use of the system in terms of energy
savings ;

- the requirements of the 1lifting apparatus
for an inferior amount of energy offer
advantages from the point of view of
consumption, of energy savings in general
with positive effects on the environment;

_ its structure is solid and allows 1its
peculiar features to remain unaltered in the
course of time, even after an extremely
prolonged use

Each technician who works in this field will better
understand these features and further features and
advantages of the present invention thanks to the
following description and to the enclosed drawings
given as a practical explanation of the present
invention which should not be seen in a limitative
sense, wherein:

- Fig 1 is a diagram concerning a possible
embodiment of a system according to the invention;

- Fig. 2 is a diagram concerning another
embodiment of the invention;

- Figs. 3-5 show further embodiments of a system
according to the invention;

- Figs 6 and 7 show yet another embodiment of a



Figs 6 and 7 show yet another enbodi ment of a
Wth reference to the figuresl and 2 of the encl osed draw ngs,
syst em f owoOnetiguesssng energy according to the inventi onPCaNTa0/0®aZ) i n

cooperation with a lifting apparatus,

i nventi on.

in the draw ngs.

system according to the

schematically represented by a |ift
The lifting apparatus conprises a cabin (2) destined to

contain the load to be vertically noved.. The cabin (2) is connected to a

counter-load (4) by nmeans of a cable (3) passing around a pulley (5).

In a

a

wel | - known naﬁmetemtherrdih@gt@ftm¢miQ%HnHﬁqm» corresponds to the | owering

of thecounterwek %4% and V|ce VEISg,; ) Inits Vfrtlc bld#re5$|onal
novenent, the cabin

i

g1Ce
d

r|ven a?o q/ereucal trélc S,

ch”are not

shown; analogenslysedth&mwda@alISamhyehearefmmtretbvetiygcannﬁqned with the

i nvention,

descri ption.

are not shown in the drawi n s and/ or

according to invention can be use
cooperation with a lifting apparatus, schematically
represented by a lift in the drawings.

The lifting apparatus comprises a cabin (2) destined
to contain the load to be vertically moved..

The cabin (2) is connected to a counter-load (4) by
means of a cable (3) passing around a pulley (5). In
a well-known manner, the lifting of the cabin (2)
corresponds to the lowering of the counterweilght
(4) and vice versa.

In its vertical bidirectional movement, the cabin
(2) 1is driven along vertical tracks, which are not
shown; analogously, other details which are not
strictly connected with the invention, are not shown
in the drawings and/ or mentioned in the present
description.

A motor (M) which allows the shaft of the pulley (5)
to rotate in one direction or in the other direction
according to the descent or ascent movement of the
cabin (2), acts on the pulley (5)

The motor (M) drives a corresponding shaft (ém), to
which a generator(G), apt to transform into electric
energy the rotation of an output shaft (6m) 1is
connected; in the output, the generator (G) 1is
connected to a preset amount of batteries (B) .
Connecting means or a clutch (F) which, on command,
connect the shaft (6m) of the motor (M) to the
shaft (6g) on which the generator acts directly, are

disposed between the motor (M) and the generator
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A motor (M which allows the shaft of the pulley (5) to rotate in one
direction or in the other direction according to the descent or ascent
novenent wb 20h1ezbin (2), acts on the pulley (5) . ThePomio21¢/Mo3zri ves a
correspondi ng shaft (6m, to which a generator(G, apt to transforminto
el ectric energy the rotation of an output shaft (6m is connected; in the
out put, the generator (G is connected to a preset anmount of batteries (B).
Connecting nmeans or a clutch (F) which, on comrand, connect the shaft (6m
of the notor (f) -to the shaft (Gg) on which the generator acts directly,
are di sposed wesH, r ner at he function of
the clutch (F)Qﬁlgs tocf:tg%r?gg%f)t he shgcp%t%gn)&? % % %IIJD t'd'% he shaft
(6g) of the géhelfétor(f(rﬁ) Ofl| yhehewotbt (%) nelmassheyshafst qr6e_; yened gy
deriving from. Foa%hl g% due to tghe force of aV|ty The clutch (F)
i s advant ageously~“an efec r| &) cPUtENIShatt | 55 P SSS Tohet TR Sreans whi ch
can be el ectreoakby ag¢rirateg, fashomapocatlye Wildritheqdet egtiannf a preset
t hreshol d val i e ener.?; absorption of the notor( M In practice, the
connect i ng negﬂ§ch cBhAdctYt he two shafts (6m) and (Gg) when t he not or
(M does not ahsoebuesergy; v gaegrggagbt’g&lsqr B¢ hay Ccﬂ ole switch
(I'P) associated with a generator (G is foreseen to a e c ar gi ng of
batteries, inlepEndéft| §oof Sk¥e @PRRRIGIGY ofugastat ivwivi aif tdael shm‘t (69).
Durlngfunctlgp S cri Si eto
hypoti se the foéélgg]\imgfr:l%iggn ?ég%tt}?a@taggﬁs baetpc qugctlcafl]tyhe gkﬁn ( (and of
the carried I69H?Cth¢>ler©6ratler¢$1@tV\etllgmsmﬂct hmlommrrert-ﬂeo&dae(r@y b. wei ght
of the cabin f e ri | gad) .. greater than.the weight of the
count er - | oad %%%o£§9909 5? €RL %gtor? 9 %n practice, %
connecting means (F) connect the two shafts (6m)

and (6g) when the motor (M) does not absorb energy.
An electronic or mechanical change pole switch (IP)
associated with a generator (G) is foreseen to allow
the charging of batteries, independently of the
direction of rotation of the shaft (6qg) .

During functioning of the system described above, it

is possible to hypotise the following
configurations:
a.weight of the cabin (2) (and of the carried load)

inferior to the weight of the counter-load (4);
b.weight of the cabin (2) (and of the carried load)
greater than the weight of the counter-load (4);

c. weight of the cabin (2) (and of the carried load)
equal to the weight of the counter-load (4).

In the case a (weight of the cabin < weight of the
counter-load), when the cabin is moved upwards, the
motor (M) does not require energy, since the
thrust upwards of the cabin (2) is determined by the
force of gravity acting on the counter-load (4). 1In

this case, the connecting means (F) connect the

-5-



c. weight of the cabin (2) (and of the carried | oad) equal to the
the counter-load (4). In the case a (weight of the cabin < weight

count er - lwadpi/ohsa t he cabin is noved upwards,

require energy, since the thrust upwards of the cabin (2) is dete

the force of gravity acting on the counter-load (4). In this case,

connecting neans(F) connect the WO 2011/010335PCT/ 172010/ 000320
generator(0) to the shaft of the nmotor (M, and allow the nechan
of the shaft genbeatsansf(@)nedoi nhe ehec€tr io€ eﬂﬁqgmosborew Jinarlde battery

(B) so that

it_can be used in the desired ma contr
cabin is novedldslinwdtts PSCHEICERY) BRRE Wht (ﬁfeha gt géy

overcone the wehgbtotRege Dhtdhectosntes - lord A

priovi

has a hi gher value with respect to the cabin (2). In this case,
connect i ng meBASTEBY ndB)i riter Vnk, lénéaﬂh@etW6“§%a%?s togmdesid <6

di sconnected. L case oy (velohloafrathe calin zhweigis of s Ehe,raun
when the cabin Is noved downwar ds, t e motor (M does not require

since the desdenthwafdshe d&biq@n(tz) e deveewri ddd dias heéof aresw iste gravity
acting on the cablp %2)o$@k8% Ea%h% %E?g%g)f%?hgh%ftQ%% the, geynt

(4). In this case

e connec connec gener at or

wei ght of
of the

t he not @ecCVrzoesoosz

rm ned by
t he

cal energy

when t he
energy to

) swidy  as almeady said,

he

g) remain

ter-1oad),
ener gy

er-1| oad
(G to

the shaft of ﬂhednmnorwﬁWthandsddew&@esamdhahasab engytgyr ofalidee shaft to
be transformed.inpto electric energy t e storg d |n t he b tte
Ao buir b (2

the contrary, “When THE€Chbi v &

Scent)S FRES thJ?

ry (B) On
(M has to

provi de ener gyohAeBYER§ONRdhE Wﬁtghﬂbtf ofaeeofehbge C@zbdin {129 anb of

shafts (6m) and (6g) remain disconnected.

In case b (weight of the cabin > weight of the
counter-load), when the cabin 1is moved downwards,
the motor (M) does not require energy since the
descent of the cabin (2) is determined by the force
of gravity acting on the cabin (2) which has a
greater weight that the counter-load (4). In this
case, the connecting means (F) connect the generator
(G) to the shaft of the motor (M} and allow the
mechanical energy of the shaft to be transformed
into electric energy and to be stored 1in the
battery (B) On the contrary, when the cabin is moved
upward (ascent), the motor (M) has to provide energy
to overcome the weight force of the cabin (2) and of
its content. In this case, the connecting means
(F) do not intervene and the two shafts {6m) and
(6g) remain disconnected

In case c¢, the motor (M) has very reduced energy

requirements to overcome the resistances offered by

the various frictions. The above mentioned “positive

work”, however, cannot be obtained, therefore the

connecting means (F) leave the two shafts (6m) and
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its content.In this case, the connecting neans (F) do not intervene and the
two shafts(6m and (6g) renain disconnected In case ¢, the notor (M has
very redweaoemanipy requirements to overcone the resistantas206/b@smd by the
various frictions. The above nentioned "positive work”, however, cannot be
obt ai ned, therefore the connecting neans (F) |eave the two shafts (6m and
(6g) disconnected. For exanple, to determne if the clutch has to connect
the shafts (6 and (6g) or not, it is possible to detect the intensity of
the current ab$srbed sepnnigeteotor (M and to conpare it to the preset

t hreshol d val S det erm t he connect.ion hetween the said shafts
only if the cE‘r%rrentgxgglg%rgbedg(ﬁyqe%ger%tnoer (LE/» IS ﬁ:aélrtlvé%r P85t he°pr eset
t hreshol d val wenn@arit exbealdhgfts i($mpossidl €650 deteatqt,that i 5sto say to
control the direct.iqn of rotatiaon the shaft (6m. Fig. 2 shows anot her
possi bl e enmbodi et 6t %ﬂe ﬁs%/ee‘%tl gﬁﬁ‘e i hnWﬁIil%Jr\t]ﬁ h(r,Bfgeﬁant OrErEE G) are
in a nunber greatabehary aites hetdhi sMrLased the gaparat arns @ ex in

i jLavo

nunber and they are npunted on two shafts (6g,6g') connectable to two
cor r espondi ng PSRafts UErR B praseft ed by ERe Gt oSUAEMige t Wee opposi t e

sides. In botkcpessithbe ea@e@:ze@zent@h@esscgﬂobe%h%%%e,oh'ﬂg adyanigges
deriving fromthe use of "dedi cated" apparatuses are evident; I n practice,

the notor (M “MSresédabsorpadsbur fhel seterc(¥hetgyinfroimechantical ener gy
by rotating i Becshalt ol dhiepul 18, (5) andcthe geneigyor, generators (G
gy o

G) is/are used to transformthe mechani cal ener the rotattdn of the
shaft (6g, 69" poisatiblel éct degearter yhato be wccusulatted dantrhel batd ery (BA).

S S, BIECLUOEH 0D B UELSL KBRS, oy per(PLE DY Lhe ot (Y
t he generator Fiigr. the gjener ahabshecanodes ghosermpachménith he wmst suitabl e
features (alsgnbgn ?EgF 9% aﬁgggrq%gc%%ngggtors (G, G') are in a
number greater than one. In this case, the
generators are two in number and they are mounted on
two shafts (6g,6g’) connectable to two corresponding
shafts (6m,6m’) presented by the motor (M), on two
opposite sides.
In both possible embodiments described above, the
advantages deriving from the use of “dedicated”
apparatuses are evident; in practice, the motor (M)
is used to transform electric energy into mechanical
energy by rotating the shaft of the pulley (5) and
the generator, generators (G, G’) is/are used to
transform the mechanical energy of the rotation of
the shaft (6g,6g’) into electric energy to be
accumulated in the battery (BA). 1In this way, the
function of motor means is performed by the motor
(M) which performs also the function of a generator,
therefore, the motor and the generator (or the

generators) can be chosen each with the most

suitable features (also in terms of performances and
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efficiency) in relation to the function to be perfornmed and, for this
reason, the whole efficiency of the systemis higher than that of the
systens iwoOwhilahoise notor is also used as a generator. PCW/ITIa0/0@S® of
lifting apparatuses without a counter-|load, the connection between the
shaft of the notor and the shaft of the generator is effected only in the
descent phases of the |oad Fromthe previous description, noreover, it is
evident that, thanks to the presence of the coupling /decoupling device of

the nmotor (Mkgithengener ahor réGtidhe tatteke dofsndiotoractta@s ze brake. In
ot her words the generator perfornms it

G
functionw t h@@?ﬁ@ﬁﬁ‘ﬁidvé‘lnﬁmg ﬁ)@Et Fhgt hjée?)%?‘?or%%C%O%%deﬁ%cjeﬁrﬁ}éi ency of

the motor (Myr Ryt hefsepbodi MRS Oftnthe et e alree shpwenid de figures
from3 to 5. Wth reference to the diagramof Fig. 3, the generator (G is

coupl ed to thaimbt she( WPty ABansSefutedi dy eVt PRTI¥yYs (P). In this
diagram like.inthose of Fige 4andmy thgdefarences, iiduand
counter—-load, the connection between the shaft of
the motor and the shaft of the generator is effected
only in the descent phases of the load
From the previous description, moreover, it is

evident that, thanks to the presence of the coupling

/decoupling device of the motor (M) to the
generator (G), the latter does not act as a brake.
In other words the generator (G) performs its
function without negatively affecting the

performances and the efficiency of the motor (M).
Further embodiments of the system are shown in the
figures from 3 to 5.

With reference to the diagram of Fig. 3, the
generator (G) is coupled to the motor (M) by means
of timing belt pulleys (P). In this diagram, like in
those of Fig. 4 and 5, the references “FP” and
“FC” indicate the ropes of the counter-load and
respectively of the cabin.

With reference to the diagram of Fig. 4, the group
comprising the motor (M) and the generator (G) rests
on load cells (CC) and the generator (G) is
connected to the reducer (R) by means of a belt
transmission. . In this case, the use of an electric
clutch is not foreseen and the generator (G) 1is
activated or deactivated by acting on its
excitation circuits.

With reference to the diagram of Fig. 5, the
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"FC'" indicate theropes of the counter-load and respectively of the cabin.
Wth reference to the diagramof Fig. 4, the group conprising the nmotor (M
and the geoeratwmn33fG rests on load cells (CC and the @emarzienoodmd) i s
connected to the reducer (R) by neans of a belt transmission. . In this
case, the use of an electric clutch is not foreseen and the generator (Q
is activated or deactivated by acting on its excitation circuits. Wth
reference to the diagramof Fig. 5, the electric clutch (F) is connected
to cabin ropesetEE) cbylaeans (bf Bsg:t‘cﬂupedtm‘drelb byaldimrrctpe?aws EST) pul | eys
(four terns because the ropes F er_of in this

embodi ment) PK FR&"di 84r &mgnt ?@Ir |U5ne rziﬁofefoé)rel di cat ed by

"A', "B" and ((Q\r ThenRuldausR' R V!f'tr@fe% axrs) t heeeliactr imunddatt ch is
connect ed to the generator (G engages w th_each of the glgl I %%"A" and "C'
bi

but the sai dopul f@ys d& nbRlanFapeIMERteach ot ™ . IFRET pes (FO

drag by cont %tllEgF A h ) o ANdarl whisehhedan byirnardeterm ne the
rotation of he p "B". This group is located in a support (SC)

posi ti oned | rantjhe‘crh)t (TIher corhley) “Bfidonpuhicsg Gk is f ridife SheH R4t ti cal and
P o A oTBEER (it R 2gS B AELLNGARLBAND CYERT | hdadde TOPSS) to
ca

avoi d hi nderi osciMations typi ropes i1 n operation. According
to the enbodirent sboMotEntEegsulBemd ‘YA”th@ndm‘f@'f hétN) tared i‘zahleﬂ generator
(G have the sarre shg&t and t he %nerat 19)]e f}%l vared

deact i vat ed Baé¥Pnd*S n Sﬁt oq?tha]gce of Fel evant - excitation CI rcw ts
(schemat i cal lppicrdi(gal edriag biecdneastngsha phl t&es ref waenced "E7), such that
the generator (G is activated only when there is thte @93|t|ve wor k of the

gravity. |n prdécticén tHIfh §le§§§’el?%et@%n@?5?53ro?6‘? QA VE%d only when

the motor (Mwgdoesrhot gg'ﬁ%;b aner gy oM tdy r efier enceuppothe ssene of
Fig.6,the references "FC' denote the ropes of the counter-I|load and

respectively wfsltth@rleébllm Whe | Bothe repsr effde 2FR' "QE8RGEES %Fn 2
el ectromagnetd ¢ brake moynted on the,shatt ,68mhi1t Raledd be used to brake

is to say acting perpendicularly to the ropes) to
avoid hindering the oscillations typical of ropes
in operation.

According to the embodiment shown in Figs. 6 and 7,
the motor (M) and the generator (G) have the same
shaft (6m) and the generator (G) 1is activated or
deactivated by acting in automatic on the relevant
excitation circuits (schematically indicated in the
drawings with the reference “E”), such that the
generator (G) 1is activated only when there is the
positive work of the gravity. In practice, in this
case the generator (G) is activated only when the
motor (M) does not adsorb energy.

With reference to the scheme of Fig.6, the
references “FP” and “FC” denote the ropes of the
counter-load and respectively of the cabin, while
the reference “FR” denotes an electromagnetic brake

mounted on the shaft (6m) that can be used to brake
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t he | oads when needed. The unit fornmed by the notor (M and the generator
(G with their common shaft (6m is inside a single containing

struct ur ey68QPt1E033si npl i fies the installation and mai nt @ecaANTH1EP@BZAX | OnNsS
since it contains both the notor (M and the generator (Q. In Fig.7 the
references "SM' and "SG' denote the stator of the notor (M and that of the
generator (G, respectively, while the references "RM and "RG' denote the
rotor of the notor (M and that of the generator (G, respectively. The
gener at ors ourputlsacan whendeskoned to supply any other kind of electric

appliance instead of batteries. | the co ruction details may vary in
any equi val el ids FAFMed ?HeégﬁaBBFoaiﬂﬁhma éaghﬁs%%%?¥?%%yof
el enents, natwe @ftd hehdised-dratsr istadts @ancernedhsdé housimgvert hel ess

departing fromthe scope of the adopted solution idea and thereby remaining
within the |iGAtteiginghe protEiticon §iaht edhed t REHRIESERS patieht. CLAI MBS

installation and maintenance operations since it
contains both the motor (M) and the generator (G).
In Fig.7 the references “SM” and “SG” denote the
stator of the motor (M) and that of the generator
(G), respectively, while the references “RM” and
“RG” denote the rotor of the motor (M) and that of
the generator (G), respectively.

The generators outputs can be destined to supply any
other kind of electric appliance instead of
batteries.

All the construction details may vary in any
equivalent way as far as the shape, dimensions,
disposition of elements, nature of the used material
is concerned, without nevertheless departing from
the scope of the adopted solution idea and thereby
remaining within the 1limits of the protection

granted to the present patent.
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1) System for recovering energy in apparatuses for the handling of |oads,
wherein a load (2) is noved vertically by electric notor neans (M which,
dependi ngwornotiaoisper ati ve state thereof, adsorbs el ect PCE/TIENG0/0003WN0SeE

| evel is less or nore than a preset value, characterized in that it
conprises sensing nmeans for sensing the quantity of electric energy

i nst ant - byi nstant adsorbed by said electric notor neans, and at | east an

el ectric generator (G apt to convert into electric energy the rotation of
an out put shaft (6m of said el €3®IMS notor neans (M, and in that said
sensi ng_neans dri\fe the activation of said at_ | east one ectﬂ'&c
generat&?(%jSW%n Phe BTECtT i %en&lgyoadsdy bedPBy 2 sBF G el"€¢t r Fe¢€ not or neans
(M is | essandidih@ psesetoadd ue ansk-&lid vea t heogleact2yvation abvsai d at | east
one electric generator (G when the electric energy adsarbed bx sai d

el ectric niftor FRlEns MR Llies tgriCalfert orhBR288i dMpr @gétchvaijﬁﬁ‘?“% Gystem

accordi ng 4,0 ©laidpdraharacteniezeddradrhakasbreQMBikeesi 60BALEENg Means
(F) positioned and acting between said electric notor (M and said electric
gener at or {@ssudievicRat 1ft komhedts AosRafthat téhe drgsedr WeriWesai d notor

shaft (6m.,and.jin t e iLd sensj S i t | d nnecti ng
means (F) (Iﬂ}] orddeérht%%{:o%ﬂegﬁg?he%a?gﬁgﬁg??g F%Egls\igr% hfeoasfﬁéacﬁggt her when
t he el ect rsensimer gyhadsoudedi ty < debbetti¢c amtmyy neansaibys | ess t han

a preset value and to_disconnect_the said shaf 6 m fromeach other
when the et'ée arrllatc earlaé?%ﬁlbeacgs& bseadl%yeg%?%rje(f e%(%t??%: Irgr(‘f’) Ig“?’ rr%%%sa M is less
t han sai d prestet analdlectd)i Sygéearaceor dicng dmx clkal mdnwhar achesi zed in

that the said |load (2) is. hanged to a first end of bl 3) which is

connect ed, oA the oed‘bGd)ﬂyt zhgncf%%ﬁttlﬁnaogoﬁﬁt QPPPBgd s?ﬁ%? égﬂgi éfverti cally
moved by sgdfdedecdidic miter hewgh @)pukheay i65rhat ethar ssnktapl e el enent
apt to nove the cable (3). 4) System according . to claiml characterized in

)
that it coiftisedB Ghardé pdIcd SRTOR (PF) E8AAectEd wWPRRTsaPB®at | east

one el ectrif.generat9LnéQeod) Pyt emnascording dpe6t i lephagacterized in
that it conprises a preset anount of batteries (BA% connected wth the

el ectric oadponberd lswished ¢eastrbnenetectmeangemdraldr 6. LBy Syst em
oo oo RLELT Bee I ML Brihak Lk SIS R pLEET e
of the el ecédssic moieor e( Mt byct werocaratespondi ngvlcamnedid ngleeansc(F, F' ).
energy adsorbed by said electric motor means (M) is
greater than said preset value.

2) System according to claim 1 characterized in that it
comprises connecting means (F) positioned and acting
between said electric motor (M) and said electric
generator (G) such that it connects a shaft of the
latter with said motor shaft (ém), and in that the said
sensing means drive the said connecting means (F) in
order to connect the said shafts {6g, 6m) to each other
when the electric energy adsorbed by said electric
motor means (M) is less than a preset value and to
disconnect the said shafts (6g, o6m) from each other
when the electric energy adsorbed by said electric

motor means (M) is less than said preset value.

3) System according to claim 1 characterized in that the

-11 -



7) System according to one or nore of the previous clains characterized in
that the said connecting neans is an electric clutch. 8) System accordi ng
to one orwouna/mbd3sshe previous claims characterized in toanTheo®azd
sensi ng neans sense the electric current adsorbed by the electric notor
(M. 9) Systemaccording to claim characterized in that the rotors of the
notor (M and of the electric generator (G are nounted on the sanme shaft
(6m. 10) Systemaccording to claim1l characterized in that the notor (M
and the geseiatosad G2w LB hbepedcesnan Shafit {fimoare caside (a)single
containing structure (SC). , .

which 1s connected, on the opposite end, with a

counter-load (4), and 1is vertically moved by said

electric motor though a pulley (5) or other suitable

element apt to move the cable (3).

4) System according to claim 1 characterized in that it
comprises a change-pole switch (TP) connected with said
at least one electric generator (G).

5) System according to claim 1 characterized in that it
comprises a preset amount of batteries (BA) connected
with the electric output of said at least one electric
generator (G).

6) System according to claim 1 characterized in that it
comprises two electric generators (G, G') which are
connected with two respective shafts (6m, 6m’) of the
electric motor (M) by two corresponding connecting
means (F, F’').

7) System according to one or more of the previous claims
characterized in that the said connecting means is an
electric clutch.

8) System according to one or more of the previous claims
characterized in that the said sensing means sense the
electric current adsorbed by the electric motor (M).

9) System according to claiml characterized in that the
rotors of the motor (M) and of the electric generator
(G) are mounted on the same shaft (6ém).

10) System according to claim 1 characterized in that
the motor (M) and the generator (G) with their common

shaft (6ém) are inside a single containing structure

(S8C).

-12-



