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(5T) Abstract

The invention refers to three storage systems, a system
for the transportation of storage units, a storage unit, a storage
cabinet, a system for the transportation of articles and a method
of transporting articles. The storage systems include a storage
unit (1) having a base structure (4), and a trolley device (2) for
transporting the storage unit (1). Said trolley device (2) includes
a lifting member (15) engageable with the base structure (4),
the arrangement being such that the lifting member (15) may
be brought into engagement with the base structure (4), e.g.
by insertion through a forwardly-facing opening (12) in the base
structure (4). The base part of the trolley device (2) may include
| a plurality of castors (16) or the like for enabling movement
of the trolley device (2). The system for the transportation
of storage units includes a base structure (4) for attachment
to a storage unit (1) rather than a storage unit (1) having a
base structure (4). The storage cabinet is for storing documents
and the like, and includes an upper storage part (3) and a base
structure (4) located undemeath the storage part (3).




20 they are returned to the storage units. It is, therefore, a great
advantage if the storage units can be noved w t hout bei ng enpti ed,

al though this is not nornmally possible owing - to the great weight of the
cont ents. 25 A storage systemis known that allows the stora e units to
be moved wit WOR”4:Pst being enptied. In this system eacHCHEBILPISES, 0
unit has engagenent points on either side that can be engaged by a
speci al i sed t ITHREESTORAGECSYSTEMS, QUSYSTEMIFOR THE TRANSPORTAITION OF STaRAGECUNTOS;ed t 0
its new posit |‘t§r§{g"‘§?5 UNW% i FOR, THE STRANSPORTATIN, OF |
order to A 4NBAY .to have access to both
sides of the unit. In practice, this is often not possible ei t her
because the urite pagskaenipoentimmecklates cor aestSBagelisifsteme anfi thea

engagenent d@O'g&to%ayeuahlegamste;am\g@lel a binet PEERUSEAEUSTA fuetﬁérhave

been pl aced next t

one anot her no gaps I'n between. hough this
probl em coul d 45-ates g,sYseR fhpT 8ad ‘?Hd“?ﬁi’&dQB EBWE‘?‘E@%’%P’-’FP@J-%% ts

that-is, of course, masteful of space. Anot her di sadvantage of the
WO 97/ 48310 In particular, but not exclusivelyF:CthB%yv%}xﬁa@n relates
to a storage system suitable for use in an office. For

10 example, the storage unit may be ‘a storage cabinet, a
cupboard, a bookcase or a drawer unit.

One disadvantage of most existing storage systems is that
when the arrangement of the office furniture has to be
15 changed, or a storage unit has to be moved from one place
to another, it is usually necessary to empty any contents
£from the storage units before they.can be moved. This
involves considerable inconvenience and effort, as well as
creating the risk of losing or mis-filing documents when
20 they are returned to the storage units. It is, therefore,
a great advantage if the storage units can be moved without
being emptied, although this is not normally possible owing

. to the great weight of the contents.

25 A storage system is known that allows the storage units to
be moved without first being emptied. In this system, each
storage unit has engagement points on either side that can
be engaged by a specialised trolley device, allowing the
unit to be lifted and moved to its new position.

30 -

The main disadvantage of this systgm is,that in oxder to
lift a storage unit, the trolley hasftoﬁhave access to both
sides of the unit. In practice, this-is;often not possible
either because the unit has been posi;ioned in a corner

35 with one of the engagement points flpsh-against a wall, or
because several units have been plapéd next to one another
with no gaps in between. Although' this problem could be
avoided by leaving gaps on both sides df the units that is,
of course, wastéiul of space. Another disadvantage of the

SUBSTITUTE SHEET (RULE 26)



2 known systemis that the engagenent points are unsightly, which is
a genui ne consideration in a nodern office envi ronnent . 5 It is an
obj ect of the present invention to provide a - storage systemthat
mtigates at |east sonme of the af orenent i oned di sadvant ages.
Accordi ng twoadesyme esent i nvention there is provided a 10 Pm@&g@%ystem

I ncl uding a storage unit having a base structure and a troll ey device
for transporting the storage unit, said trolley device including a
ldifting member engageable with the Base structure, the arrangenent being

such that the lifting nmenber be bro Lnto.epgagenent 15 wth the
base struct FE¥Hi $¥D mr’e%urrl?'?n% ggg‘eflhepmngg' %5% oj s %““& ‘or age
unit. wBichusies t e gemli-e9 dmnsa@eereesonotm equi medgzpeseffire he

sides of thg,sip ,?(Fgmlﬁn the units may be placed side-by- 20 side with no
wast ed space or aga| nst a dividing wal | . When it becones

necessary to nove a storage unit to a different position, this can be
achi eved seadil yism aovbject tdfe tieedpresempt gnveptionr &ge paivide a

storage system that mitigates at least some of the
aforementioned disadvantages.

According to the present invention there is provided a

10 storage system including a storage unit having a base
structure and a trolley device for transporting the storage
unit, said trolley device including a 1ifting member
engageable with the base structure, the arrangement being
such that the lifting member may be brought into engagement

15 with the base structure without requiring access to the
sides of the storage unit.

Because the trolley device does not réquire access to the
sides of the storage unit, the units may be placed side-by-
20 side with no wasted space, or flush against a dividing
wall. When it becomes necessary to move a storage unit to

a different position, this can be achieved easily without
the need to empty the storage unit.

25 Advantageously, the base structure includes a forwardly-
facing opening, the lifting member being brought into
engagement with the base structure by insertion through
said opening. Preferably, the ope'ning_ is provided at
ground level. This allows the trolley device to be

30 inserted underneath the storage una_t s0 improving the
stability of the unit when it is lifted and avoiding the

need for a counterweight on the Efplley device. The
lifting mechanism can also be relatively simple and
unconmplicated.

35

The storage unit may include a removable or movable panel

adapted to cover said opening. This hides the base



25 Advant ageously, the base structure includes a forwardly- faci ng

opening, the lifting nmenber being brought into engagenent with the base
structure by insertion through sai d openi ng. Preferably, the opening
i s provided at ground level. This allows the troll | to be
30 insertedW@¥ids@ath the storage unit so inproving the $¥TR§¥%€ﬁ#ﬁty'of
the unit when it is |ifted and avoiding the need for a counterwei ght on
the troll ey device. The lifting neqpanlsn1can al so be relatively

si npl e and unconplicated. 35 The storage unit may include a

L egvvab'tﬁ ol VAR HRANSAG  impREoes €¢net %é&%@h@a@bﬁwmm of Thhe

i.des e base
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and inproves the aesthetic appearance of the  storage unit.

Advantageously, the width of the lifting member is less
5 than the width of the storage unit';'_._

The 1lifting member may be arranged to provide for
transverse movement of the storage unit relative to the
trolley device, so allowing the storage unit to be moved to

10 a position where its centre of gravity is located centrally
of the trolley.

The trolley device may include a lifting mechanism for
raising the lifting member. The lifting mechanism may be

15 arranged to cause simultaneous :lifting and transverse
movement of the lifting member. - The lifting mechanism
preferably includes an interlock to prevent the lifting
member being raised when it is not properly engaged with
the base structure. |

20
The system may include means for clamp-_ihg the storage unit
to the trolley device. The system may be arranged such
that lifting of the storage unit causes the unit to be
clamped to the trolley device.

25 _
The present invention further provides a system for the
transportation of storage units, the System including a
base structure for attachment to.a 'storage unit and a
trolley device for transporting the base structure and the

30 storage unit attached x.hereto,__-,_ sald trolley device
including a 1lifting member engageable with the base
structure, the arrangement be:Lng such that the 1lifting
member may be brought into eng_a_geme_nt with the base

structure without requiring access to. the sides of the
35 storage unit. . '

According to another aspect of the present invention there



Advant ageously, the width of the lifting nenber is less 5 than the w dth of
the storage unit. The lifting nmenber may be arranged to provide for
transverse novenent of the storage unit relative to the troll ey device,
so allowing the storage unit to be noved to 10 a position where its centre

of gravity WOMMEM ed central ly of the trolley. TIRETGBITNEIS devi ce
may include a lifting nmechani sm for raising the lifting nenber. The
lifting mechanismmy be 15 arranged to cause simultaneous |lifting and
transverse movenent of the lifting denber. The lifting mechani sm

preferably includes an interlock to prevent the liftin menber, bei ng
rai sed whent$ t PFOVASEIprbpEFPyas8RgaySt el tPcluding b%s%t&rraggt HEE 20

The syst em mayindgicl aidebasansstpicehzepiamd t he stoekgey undevice tfprt he
trolley dev{g&spggpi@sgrgnma%g ahsanged such that lifting of the
storage unit causes_the unit to be cl.anped_to the trolley. devjce. 25
The present invetti®P3tR tHFUT R cﬁ?é“p§l§g89eﬁ?¥§? ) Seco‘%/‘? rtation
of storafe wmenbsrsi ha sywirentiing udemiger connéatsingt saturfefser satd achnent

to a storaggaya%& %%Egeq“embeztsr ahliey H§¥&£@%fﬁg [ ARSPRNhEIAY éﬁk@a e
structure and the storage wunit _attac edr,t ereto, sal trolley
devi ce from each of said first and second side members, said base

structure having a forwardly-facing opening,

said trolley device including a lifting structure that

10 1is engageable with the base structure, said 1lifting
structure comprising a lower wmember having a plurality of
castors or like means for enabling movement of the trolley
device; an upper member mounted on said lower member for
vertical wmovement relative thereto .and ‘an actuator for

15 generating vertical movement of said:upper member between
a lowered position and a raised position;

the arrangement being such that when the storage unit
is standing on the floor, the height of the bracket members
is less than the height of the lower member and the height

20 of the connecting member is greater than the height of the
upper member in the lowered position, whereby the 1lifting
structure of the trolley device may be inserted into the
opening in the base structure between the connecting member
and the bracket members and,

25 when the upper member is 1lifted to the raised
position, the upper member engages the connecting member,
thereby lifting the storage unit andiclamping the storage
unit to the trolley device by bringiné the bracket members

into engagement with the lower member.
30

Advantageously, said upper member is mounted on said lower
member. for vertical and transversé; movewent relative
thereto and said actuator is adapcéd. to generate both
vertical and transverse movement ofc#éidﬂupper member as

35 said upper member is lifted from a IQWered position to a
raised position. '



including a lifting nmenber engageable with the base structure, the

arrangenent being such that the lifting menber may be brought into

engagenent with the base structure without requiring access to the

sides of the 35 storage unit. Accordi ng to - anot her aspect of the

present i nvenW&H4EHR, e WO 97/ 48310 PCT/GBY7/01626

PCT/ GB97/ 01626 4 I's provided a

storage systemincluding a storage unit having a base structure and
a “trolley device for transporti ng the storage unit, sai d base

struct ure conprisi fi.rst ond side cannec
! connecting said f P g 8&89 s%%?e)t%‘cf’ aggeﬁ&nﬁgeggﬁr%reasﬁtac%t n:‘féﬁ% EE
extendi ng i nwardsis prowmdsthaofsteziagef i sxitemdinetedingi de feprRIS, uBdkd

base . structurensadngg a f wawer distrlachee oaﬁal NG trolley S@iediteol key

devi'ce i ncl uding gL ELELDSSET UL UL EotAl unsc

5 said base structure comprlsing first and second side
members and a connecting member connecting said first and
second side members, said base structure having a
forwardly-facing opening,

said trolley device including a lifting structure that
10 is engageable with the base structure, said lifting
structure comprising a lower member having a plurality of
castors or like means for enabling movement of the trolley
device; an upper member mounted on said lower wember for
vertical and transverse movement relative thereto and an
15 actuator for generating vertical and transverse movement of
said upper wmember between a lowered position and a raised,
transversely displaced position;
the arrangement being such that when the storage unit
is standing on the floor, the height of the connecting
20 member is greater than the height of the upper member in
the lowered position, whereby the lifting structure of the
trolley device may be inserted into the opening in the base
structure beneath said connecting member and,
when the upper member is lifted to the raised
25 position, the upper member engages the connecting member,
thereby 1lifting the storage #ﬁnit and transporting the

storage unit transversely to_ a position of increased
stability.

30 According to another aspect ofﬁthe present invention there
is provided a storage unit for use with a storage system

as described herein.

According to another aspect of the present invention there

35 1is provided a storage cabinet for storing documents and the

like, said cabinet including gn upper, storage part and a

base structure located underneath the storage part,



10 is engageable with the base structure, said I|ifting

structure conprising a | ower nenber having a plurality of castors or

| i ke means for enabling novenent of the trolley devi ce; an upper nenber
nmounted on said | ower menber for vertical novenent relative thereto and
an act uat or WQ?748810 generating vertical movement of said REFFEFHRHer

bet ween a lowered position and a raised position; t he
arrangenent bei ng such 't hat when the storage unit Is standi ng on the
ftoor, the height of the bracket nenber is less than the height of the
| ower nenber and _th I_ght t {1%195 [ - eat t han

t he hei ght of thesg:ll(a Q%S%ers%eg%g%ei E&tﬂﬁg ovérét;%ﬁg'ﬁ%i,gr??c_)g erg%gé t he

11 fting membeasyBadfa [IRANECSingy "gBRRE cCHBRe Helih Sdife ikt o2bRe
openi ng i n teduse SiddiCtnembdiat, Weatnildhe e eaitimgtaeabehavingand t he

bracket ne rs _ . the wupper nmenber is lifted to the
rai sed n%gosﬁ%a%o%ﬂ? %%glaapgﬁgrﬁ}grﬁ%ér engages the_connecting nenber,

thereby 13fting 5% dsthRAag)cSERHGtUER RGIDPiFRPAIFSLLLOMAEE 2 LXQALEYt 0 t he
trolley devidesive hiridigigigd e 1iradket steabense that niay ergageeeaedwi th the
| ower menber, 30 tne AYANEAGCOHP! YneSAhdsUPREIIRIBET hSoJRUD! @4 gn sal d

| ower nerber Tor vertital and transverse novement relative

t heret o and SeMEGCINGITRTRST o JHREPHT -hfe Raineth ey be hidtedcandand

transver se NoMSERBriid $@ 6 WEPPosIRIIRAN withodd rérdivd ndPERS JBHERRES! S
lifted f{gm&elyge rroe“g position to a rai sed position.

According to a further aspect of the invention there is
provided a system for the transportation of articles, the
system comprising at least one article having a base
15 structure, and a trolley device for transporting the
article, said trolley device including a lifting member

that may be brought into engagement with the base structure
to lift the article.

20 According to a further aspect of the invention there is
provided a method of transporting articles, wherein each
said article has a base structure, the method comprising
arranging a trolley device having a lifting member
underneath said base structure, raising the lifting member

25 to engage the base structure and thereby lift the article,
and transporting the lifted article on the trolley device.

Embodiments of the invention will now be described, by way

of example, and with reference to the accompanying
30 drawings, of which:

Figure 1 is a perspective view of '.the storage system,
including a storage unit and a trolley device;

35 Figure 2 is a perspective view of the base part of the
trolley device, showing the main internal components of the
'1lifting mechanism; -
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5 According to another aspect of the present invention there S
provi ded a storage systemincluding a storage unit havi ng a base
structure and a trolley device for transporting the storage unit, 5
sai d base stre@®U#BIonprising first and second side meREEEBITAHER6
connecting nenber connecting said first and second side nmenbers, said
base structure having a forwardl y-faci ng openi ng, said trolley
dévice including a lifting structure that 1 s engageable wth the

base structure,g; 1 ds LLfLi uctur.e QPB{' h.0g g
havi ng a pl ural iﬁlg%%:‘e ? qu%sé%s eé:rts"]tvir gi%%a?\s 0|§ Zﬁ%b??ﬁé%tenent ﬁ%f
“the trolley Rﬁgﬁkﬁﬁ ENiGEpAPCARRS Y PIRIREEE SHes SRBPPE e TN tPEr
verti.cal and tr atswageeun@venent relative thereto and an 15 actuator for
generating vertical and transverse novenent of sai d upper nenber
between a | owered position and a raised, - transversely displ aced

posi tion; 5 Figunsed gisarpjenend peigly stewiahathehdRseheaktor afe th8i t
i's standi ng on ttwmlfleyodevike hecgbédohndéenaiiietlel BppdPt NEXdeE JfS the

greater than thegheight of..the upper nmenber in the | owered position,
whereby the lifting ruct ure of the

Figure 5 is a side view of a part of the lifting mechanism
10 of the trolley device;

Figures 6, 7 and 8 are side views showing the process of
lifting a storage unit using the trolley device;
15 Figure 9 is a perspective view: of the base part of the
trolley device according to a .second embodiment of the

invention, in which the lifting mechanism is pneumatically
operated;

20 Figure 10 is a side view of a part of the pneumatic circuit

of the trolley shown in Figure 9;

Figure 11 is a plan view of an electrical trolley device;

25 Figure 12 is a front elevation of the trolley device shown
in Figure 11;

Figure 13 is a side elevation of the trolley device shown
in Figure 11;

30
Figure 14 is a cross-section of the trolley device shown in
Figure 11 on line XIV-XIV;
Figure 15 is a plan view of a hydraulic trolley device;

35 '

Figure 16 is a cross-section of the trolley device shown in
Figure 15 on line XVI-XVI; '



trolley device may be inserted into the opening in the base

beneat h sai
lifted to
connecti ng

d connecting nenber and, when the

the raised 25 position, the upper nenber engages the
menber,

S

thereby lifting the storage unit and transporting

structure
upper nenber

t he stwoayesit transversely to a position of i REVERYAI626
stability. 30 According to another aspect of the present invention

t here is provided a storage unit for use with a storage system as
descri bed herein. According to nother aspect of the present

i nvention t ere 3 rQV stora e or Qeunment s
and the TEPRE, iiéa:f'% % %l#}éejt C!Leﬁ’c?‘l ddin gg g ‘Bl{e &é‘%égpgsrrg) and a

base structmneFi@%§%é35uﬁ§E$neath t he storage part, WO 97/ 48310

PCT/ GB97/ 01626

5

10

15

20

" the rear connecting bar 8.

25

30

35

Figure 18 is a front elevation of the trolley device shown
in Figure 15.

As shown in Figure 1, the storage system consists of a

storage unit indicated generally by the reference number 1

and a trolley device indicated generally by the reference
number 2.

The storage unit 1, which may be a cupboard, cabinet,
bookcase, shelving unit or other type of office furniture,
consists of an upper storage part 3 of conventional design
and a base structure 4 that includes a support frame 5.

The support frame 5 wmay, for example, be a welded steel
structure, that supporté the weight of the storage unit 1.
The support frame 5 consists of a framework of two side
bars 6 and front and rear connecting bars 7, 8,
there are attached four legs 9.

to which

Bach leg 9 includes an
inwardly-facing bracket 10 at about half the height of the

leg. A further leg 11 extends downwards from the centre of

The support frame 5 is enclosed

substantially within the storage unit 1, so as not to

detract from the appearance of the unit.

The base structure ¢ has a forwardly-facing opening 12 at
ground level between the two front legs 9 and below the

front bar 7. A removable panel (or skirt) 13 may be

attached to the two front legs 9 to hide the opening 12.

When the panel 13 is attached, the storage unit 1 is

entirely conventional in appghrance. Alternatively, the

panel 13 may be attached to the storage unit 1 by means of

a hinge, so that it can be moved to an open position to

provide access to the opening 12.

The trolley device 2 includes a handle 14 and a base part



sai d base structure conprising first and second side menbers and a
connecti ng nenber connecting said first and second si de nenbers, said
base structure having a forwardl y-facing opening, 5 sai d base
structure being engageable with a trolley device including a lifting
structure thawvosgyasie i nserted into the opening in the baEWCBeTAI626Ur €
beneath said ‘connecting menber, whereby the cabinet may be lifted and
transported to a new position wi t hout renoving the contents 10 therefrom
According to a further aspect of the invéntion there is provi ded a

system for thes 4N Z@Oﬁsfoﬁtr' gQSQ&igréf Grggn ot e arrag%ésetde%‘éogpré%&r{‘%fat

| east one article_ having a base trucfure, evice for
transporting *thefOUT GO¥Rers.’ AF GSROW | By RIENEE iZncl Ay 4 a9 ditng

menber t hadreradetzal b rieu ghilguires01 & ngagene nidhanvbi et barba:sse Bidliciedr €

Logiit the agtidhom padle d0Coodintal 2rd LULLOE ASREE | ngention
t%%d %

there is provi rans or articles,
sai d .arti cPe ®akoR Eb@éesﬂ-ﬁwbéflelst ﬁéaﬁ’éﬁﬁoﬁo’éo%‘ﬁﬁ*@ﬁgand r%mvmgiswg a

trolley devi ceotié@wérig zﬁe]latfiwdm:d‘r&jﬁéelbottomu@ﬂi@téeﬁ?h SA ﬁab@é@ﬁ ﬁgcrdgﬁt ulr eft

raising the | {1 Qggy a tr re a r eby

t he ar?icle, ﬁ{&é@@ ran§u%ft%%a%?% Q? * |%% %%%gfﬁe Eﬁ? Pdevi ce.
plate 18 (as shown 1n Figure 3)

10 Located between the bottom plate 17 and the top plate 18
there is provided a lifting mechanism, which is shown most
clearly in Figure 2. The lifting mechanism comprises a set
of four sloped ramps 20 provided on the bottom plate 17 and
four rollers 21 that are mounted on the underside of the

15 top plate 18 and arranged to run on the ramps 20. A pin

- 2la (see Figures 12 to 14) is associated with each of the
rollers 21 and extends horizontally underneath the ramp 20

to prevent the top plate 18 being detached from the bottom
plate 17.

20

An electric motor 22 is attached to the bottom plate 17 and
is arranged to drive a worm 23 that engages a threaded
drive member 24, which is connected to the underside of the
top plate 18 by two pivot links 24a (shown in Figs. 11, 13
25 angd 14). The motor 22 may be powered by a rechargeable
battery 25 or from the wains electricity supply.

Alternatively, the motor 22 may be replaced by a simple
crank handle (not shown).

30 When the motor 22 is actiﬁated, the top plate 18 is drawn
rearwards towards the motor, so causing the rollers 21 to
rise up the ramps 20. The top plate 18 is thus raised
relative to the floor and the bottom plate 17 and is
simultaneously drawn rearwards, towards the handle 14.

35 Reversing the motor obviously causes the top plate 18 to
move downwards and forwards away from the handle 14.



Enbodi ments of the invention will now be described, by way
and with reference to the acconpanying 30 draw ngs, of which:
1 is a perspective view of the storage system i ncluding a storage unit
and a trolley device; 35 Figure 2 is a perspective view of the base
part of thewo97483torol | ey device, showing the main internaPCHERYMEAt s of

t he lifting mechani sm WO 97/ 48310
PCT/ GB97/ 01626 : 7 Figure 3 is a

perspective view showi ng the base partlOof the troll ey device |ocated
underneath t he support frame of the storage unit; g Ei quge 4 is an end
vi ew showi nEP§ heUHEERE p§PRsyLipn of the motfor "is monitored by an

electronic mapping device (not shown) that senses when the

cabinet is in a fully 1lifted and locked position. The

device also provides status indications to the user, by
5 means of a display panel 25a.

of exanpl e,
Fi gure

The 1lifting mechanism includes a mechanical safety
interlock, which is shown in Figure 5. The interlock
consists of a mechanical push latch 26 with a spring return
10 that interlocks with the worm 23 to engage the drive
mechanism when the latch is fully depressed. The push
latch 26 engages the central leg 11 of the support frame 5
when the trolley device 2 is correctly located under the
storage unit 1 and, if the trolley device is not correctly
15 located, so that the push latch 26 is not depressed, the

drive mechanism will remain disengaged so preventing the
top plate 18 from being raised.

The trolley device 2 may include an additional 1latch
20 mwmechanism 27 on either side of the base portion 15, to
ensure that the trolley is correctly located under the
storage unit 1. Microswitches (not shown) may alsoc be
provided to switch off the electric motor 22 when the top
plate 18 reaches a fully raised or fully lowered position.
25
When it is necessary to wmove the storage unit 1, the
removable panel 13 is first removed to reveal the opening
12, and the base part 15 of the trolley device 2 is then
aligned with the opening as shown in Figure 6 and pushed
30 underneath the storage unit 1 to the position shown in
Figure 7, where the stop plates 19 engage the front of the
sﬁpporg:ing frame 5. It should be?_ noted that in this
posit:':on, prior to lifti.ng,' the front castors 16 are
located underneath the storage unit 1 and the base part 15
35 of the trolley device 2 does not extend far beyond the rear
of the storage unit 1. The trolley device 2 may thus be
used to lift a storage unit 1 that is placed almost flush



troll ey device | ocated underneath the support frame of the
Figure 5is a side view of a part of the lifting mechanism 10 of the
troll ey device; Figures 6, 7 and 8 are side views show ng the process

of lifting a storage unit using the trolley device; 15 Figure 9 is a
per specti ve WOS4830 t he base part of the trolley deV|c€C3 to a

second enbodi ment of the I nvention, in which the lifting mechanismis
pneumatical |y oper at ed; 20 Figure 10 is a side view of a part of the
pneumatic circuit of the trolley shdn in Figure 9 Figure 11 is

a plan view qf | ec al, Al @Y odevi ce; 25 Figure 12 is a front
el evation of% gﬂFgo?I%éi%eVTE%islowﬁ in Figure 11; Figure 13 is

a side elevation of the trolley device shown in Figure 11;
The top plate 18 of the trolley device 2 will then lie just

below the connecting bars 7,8 and the bottom plate 17 will
5 be just above the four inwardly-facing brackets 10 on the
legs 9 of the storage unit 1, as is shown in Figure 4.

storage unit;

When the lifting mechanism is activated, the top plate 18
rises up on the ramps 20 so that it first engages the
10 ~connecting bars 7,8 and then lifts the storage unit 1. As
the unit 1 is lifted, the base part 15 of the trolley
device 2, comprising top plate 18 and bottom plate 17,
increases in thickness, thereby bringing the brackets 10 on
the legs 9 of the unit 1 firmly into engagement with the
15 underside of the bottom plate 17. This clamps the storage
unit securely to the trolley device 2. The trolley device

2 and the lifted unit 1 thus form a stable assembly that
cannot easily be tipped over.

20 Before the unit is lifted, the centre line of the storage
unit 1 is some distance in front of the centre line of the
trolley device 2 as shown in Figure 7. This would affect
the stability of the unit if it were to be lifted straight
upwards in that position. This problem is however avoided

25 because as the unit 1 is 1lifted, the top plate 18 is
simultaneously d4rawn rearwards towards the handle 14 so
that, in the fully raised position, the centre lines of the
unit 1 and the trolley 2 coincide substantially with one
another, as is shown in Figure 8. The storage unit 1 is

30 then located centrally between the front and rear castors
16, which ensures the stability of the unit.

The stability of the lifted unit 1 is enhanced further by
making the width of the base part 2 such that it is a close
35 fit between the legs 9, which ensures that the trolley
device 2 is centrally located between the sides of the

storage unit 1 and that the castors are as far apart



30 Figure 14 is a cross-section of the trolley device shown in
Figure 11 on line Xl V-XV, Figure 15 is a plan view of a hydraulic

trolley device; 35 Figure 16 is a cross-section of the trolley device
shown in Figure 15 on |ine XVI-XVI; WO 97/ 48310
PCT/ GB97/ 016#6 97/48310 8 Fi guPeT/GBIW3628 Si de

el evation of the trolley device shown in Figure 15; and Figure 18
is a front elevation of the trolley de%EFe shown 5 in Figure 15.

widthwise as possible.

An alternative pneumatic version of the lifting mechanism
18 is shown in Figures 9 and 10. In this version, the base
S part 2 is in the form of a rigid box having a top plate 31,
two side walls 32 and a front wall 33. A base plate 35
that carries the castors is located underneath the box.
The lower edges of the side walls 32 and the front wall 33
are turned inwards so as to engage the lower surface of the

10 rigid plate 35, thus limiting the upwards wovement of the
top plate 31.

Located between the top plate 31 and the base plate 35
there is provided an inflatable bag 38, which is connected
via a connecting line 39 to a cylinder 40 of compressed
gas. A three-way valve 41 is provided in the connecting
line 39 and is controlled by a switch (not shown) on the
trolley handle. Moving the switch to a first position
allows gas to flow from the cylinder 40 into the bag 38,
20 thereby raising the top plate 31. Moving the switch to a
second position allows air to escape from the bag, so
allowing the top plate 31 to fall. -

15

As shown in Figure 10, the pneumatic circuit also includes
25 an interlock switch 45 in the connecting line 39, which is
operated by engagement with the central leg 11 on the
support frame 5 when the trolley device 2 is correctly
located under the storage unit 1. When the trolley device
2 is correctly 1located, - the interlock switch 35 is
30 activated, allowing gas to flow into the bag and so lift

the storage unit. However, if the trolley device is not

correctly located, so that the interlock switch 45 is not

activééed, this prevents gas entering the bag and so

prevents the storage unit being lifted.
35

A hydraulic version of the trolley device 2 is shown in

Figures 15 to 18. The base part 15 is divided into three




As shown in Figure 1, the storage systemconsists of a storage unit

I ndi cated generally by the reference nunber 1 and a trolley device

i ndi cated generally by the reference 10 nunber 2. The storage unit
1, which may be a cupboard, cabinet, bookcase, shelving unit or other
type of of fi ¥OPY#EII& ur e, consi sts of an upper storage PEFGBE/3626
conventional design 15 and a base structure 4 that includes a support
frame 5. The support frane 5 may, qL exanpl e, be a wel ded steel
structure, that supports the wei ght of tﬁe storage unit 1. The support

frame 5 consisdciohst fEGR kOl Sidlunics bs%é 5 and b odncead Tear

. connecting bars 7, 8 there are aé d four g 1 Each
leg 9 |ncludé§§%? F%ﬂhrﬂP?n?%E?nbh%rﬁﬁ?eFl B &Plﬁﬁoépah | 19&8 Kei ght
of the | egpgeAtfenr.t h@achegidd wnditertds, cbommmesfadnmtttimn garttee 18f

the rear ConQﬁﬁE. éWﬂfé%sthE f#gﬂﬂit P18 8 ??fﬁ@ which_is

substantially within the stora unit 1, so as no 25 detract fromthe
appear ance’® of24fehes tto the M RdEte: Ac oY BeanFaSa tMer RELdSy ofaci ng
opening 12 euplvot gnmmmdsheveh Inedweadni d loyltivdekr 64, belys Hrxanggeldekbow t he

front bar 7. @4% V2P o a0e! 15 (Lgawfé&sr%%éaw%ras AL glaangg 1o the

two front Iegs e openi n I's attached,
the storage u‘Fﬁ‘iat]}qns °f é'fFPFl rBFYPeorMgtiS of4l- in %pp&%ﬁ‘ $ie 14 for
Al ternati vel ynaﬁdmxvrlngoarteﬂe 18robleype ial t aohadctedt heostri@gaantirhll by

means of ;4 %ltarl%t Sbtb§a,ge§‘§s g ed E;lq,ognpgﬁegspom tion to 35

pr ovi de access tO eni n

The central plate 52, which connects the two side units

50a,b rigidly together, may have a variety of widths and

the trolley device 2 can thus be adapted to fit storage
15 wunits 1 of different widths by exchanging the central plate
52 for another of a different width.

The central plate 52 includes a hydraulic pump 58 that may
be actuated by means of a foot pedal 60 mounted on a pivot

20 pin 61. The pump 58 is connected in series via the first
hydraulic cylinder 56a, which is double-acting cylinder, to
the second hydraulic cylinder 56b, which is a single-acting
cylinder. This hydraulic arrangement ensures that the
first and second hydraulic cylinders 56a,b operate

25 synchronously with each other, so that the storage unit is
lifted evenly. Hydraulic pressure may be released by
operating a hydraulic release valve 62 that is mounted on
the central plate 52 and connected in series between the
pump S8 and the first cylinder Séa.

30

Various modifications of the storage system are, of course,
possible and the embodiments described herein are intended
to illustrate only examples of a storage system according
to the invention. For example, the lifting mechanism may

35 take various other forms. and different methods of securing
the storage unit to the trolley device are also envisaged.



The trolley device 2 includes a handle 14 and a base part WO

97/ 48310 PCT/ GB97/ 01626 15
havi ng four castors or wheels 16 arranged one at each of its four
corners. As shown in Figures 2, 3 and 4 and in nore detail in Figures

11 to 14, twe9Inassao part 15 incl udes a bottomplate 17 PETGRPYH6Ihe
castors 16 are attached, and 5 a top plate 18 that is adapted for upwards

and rearwards novenent relative to the bottomplate 17. A pair of stop
pl ates 19 extend upwards fromthe uppet4surface of the top plate 18 (as
shown in Fi 9ure 3). 10 Located_ between the bottomplate 17 and the top

plate 18 It hefefREtRebyeREH299] fEh3y TR RATS IS & SokPSost
clearly in $Stguoage 2unihe 1) f conprisdhgnitdia ceuppostes fxaset 5 ap@ feour

sl oped rampg,20-R0 Mg ioR nt BR-PRAI R tHAt-8md¢aBld panel 13, may be
sold separately for retro-fitting to existing storage
5 furnmiture, for example by bolting the support frame 5 to
the bottom of the furniture. It is intended that a base
structure 4 in combination with a trolley device 2 should
be within the scope of the present invention.

10 It is yet further envisaged that the system described
herein may, with certain obvious modifications, be applied
to other heavy articles, such as vending machines or
washing machines, making them easier to move and reducing
the risk of injury or of damage to furniture or décor.

15 Such an application of the system is intended to be within
the scope of the present invention.



four rollers 21 that are nounted on the underside.of the 15 top plate 18
and arranged to run on the ranps~20. A pin 21a! (see Figures 12 to 14)
is associated with each of the I ﬂ | -“mﬁktends hori zontal |y
underneath the ranp 20 to pr e\*g““‘t\M“ 3\ gliakse . 18 bei ng detached from
the bottom Wwploasssid7. 20 An etectritc fotdr 22lis attacRECUGBIHRILNG

bottom plate 17 and Is arranged to drive a worm 23 that engages a

t hr eaded drive nenber 24, which is connectregd—te—the—undersifle of the
top plate 18 by two pivot |inks 24a (showh in THIGSHEEL HABIBEEN | and 14) .

The nmotor 22 may be powered by a rechargeabl 6 BERUAGED 25 Jor from
the mains electricity supply. Al ternatTVery, tne notor 22 may be
repl aced by ag%%%ﬁe crank handl e (not shown). 30 When the notor 22
is activated, the top plate 18 is drawn rearwards towards the notor, so

causing the rpller % L @cgl S?? The.top_plate 18 is
thus raised ©° rdta ‘l:'l-(\)/{ég ® ?}ﬁéeé%{?ogl?c%n rgsﬁg‘gbg ksl ﬁéglg‘agﬁﬁgi g
si mul t aneoBis| B2 &R afRr et NRraRd 3 oweeHey Heevikgrl| fon AL rB8EmReLdNgi thet he
not or obvi ousstordpseanihe teidl 856118y t @eviceMmecXyunear ds 1834 ifgr war ds
away fr0n1thgmémggu(%ﬁgggeable with the base structure, the arrangement

being such that the lifting member wmay be brought into

engagement with the base structure without requiring access

10 to the sides of the storage unit.

2. A storage system according to claim 1, in which the
base structure includes a forwardly-facing opening, the
arrangement being such that the lifting member may be

15 Dbrought into engagement with the base structure by
insertion through said opening.

3. A storage system according to claim 1 or claim 2,
wherein said opening is provided at ground level.

20
4. A storage system according to claim 2 or claim 3, in

which the base structure includes a panel adapted to cover
said opening.

25 5. A storage system according to any one of the preceding
claims, in which the width of the lifting member is less
than the width of the storage unit.

6. A storage system according to any one of the preceding

30 claims, in which the lifting member is arranged to provide
for transverse movement of the storage unit relative to the
trolley device.

7. A storage system according to any one of the preceding
35 claims, in which the trolley device includes a lifting
mechanism for raising the lifting member.

ot Has Been RTlaced Tl
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WD 97/ 48310 e e, PCT/ GB97/ 01626
10

The current consunption of t he not or isinonitored b

y an

el ectroni ¢ mappi ng device (noltllm“mmlmuﬂiﬁmses when the cabinet is in
a fully lifted and | ocked posh evi ce al so provi des status

I ndi cati onsyd odshie user, by 5 means of -2’ di spl ay: panel 2BCI/GBII01628he
lifting mechani smincludes a nechanical safety . ..in k, which is
shown in Figure 5. The interl ock C )I’Tﬁl$1SHEEDTf HAS i cal push latch

26 with a spring return 10 that intetd ¢cks ngﬂApE@ wornj 23 to engage the
drive mechani sm when the latch is ful e push | at ch

26 engagessthe.memtwnagée@yéﬂemﬁanu;daugpgptctaamé75whenmﬂ@ne@¢ﬁpqroIIey
~device 2 igy Ceiéﬁﬁtéi LARCRLEEh Lmﬂeerhtmng m'éh%ﬁggmumgt a;raﬂgedutothe

trolley device 1S, not correct

h h 26
not depr esGRUSe ( REMILESRRPYE TARAHIN SRCWEHE POREFR. BPYEREEgeet 0 by avent

SO preventlng
the t opipt éme did8mbeoM bei ng ralsed. The trolley deV|ce 2 may

i ncludesan additional latch 20 mechanism 27 on either side of the base
Crorage unPt 1% FFGFOER FERGE™ THRU-GISniP Tl doopecieta 81 ader the
which the 1lifting mechanism includes an interlock to
prevent the lifting member being raised when it is not
properly engaged with the base structure.
10
10. A storage system according to any one of the preceding

claims, including means for clamping the storage unit to
the trolley device.

15 11. A storage system according to claim 10, wherein

lifting of the storage unit causes the unit to be clamped
to the trolley device.

12. A system for the transportation of storage units, the
system including a base structure for attachment to a
storage unit and a trolley device for transporting the base

20

structure and the storage unit attaéhed thereto, said
trolley device including a lifting member engageable with
the base structure, the arrangement being such that the
lifting member may be brought.into,engggement with the base

structure without requiring:access'ﬁd the sides of the
storage unit.

25

13. A storage system including a storage unit having a

30 base structure and a trolley device-qu;transporting the

storage unit,

said base structure comp;isingéi t and second side

_ ' said first and

second side members and a bra@keﬁ heﬁberhgxtending inwards

35 from each of said first and second SiQerﬁémbers,
structure having a forwardly-facing opening,

members, a connecting member : connect:

said base

eet Has Been Reilaced
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provided to switch off the electric notor 22 when the top plate 18

reaches a fully raised or fuIIy 125 Wien it is
necessary to nove the storage u I@“ mﬁm‘“m vabl e panel 13 is first
removed to reveal the opening - Wthe base part 15 of the trolley

device 2 is WAOW4S3I0 3| | gned W|th the opening as shown in ECEGBEY6Ung
pushed 30 wunderneath the storage unit 1 t IO Jmn I n
Figure 7, where the stop plates 19 engage7ﬁﬁ@?$ Eﬁf}f P%e

supporting
frame 5. It should be noted that in thi{ § or to lifting,
the front castors g®iGrtgrolley| devwi el imsdudangt & Jtmtmg)rsa;gewﬁn# ghafhd t he
base part 135 @agé@@axslrénl Iw&xhdeuhée Bagl@esscwcc@ﬂeend skas beypithd he
rear Q L2098 r q W 8% eVICg %luraflgy of
used to I i ft & E‘(‘SF‘é’é% AT ‘f’t“ﬁ’ata Y SFaE‘S & nB8YFPugh
97/ 48310 castors or like means for enablind@pyveREN)PE26he troll@gm nst

a wall or parfk{ied8; an upper member mounted on said lower member for
vertical movement relative thereto and an actuator for
generating vertical movement of said upper member between
a lowered position and a raised position;

the arrangement being such that when the storage unit

10 is standing on the floor, the height of the bracket members
is less than the height of the lower member and the height

of the connecting member is greater than the height of the
upper member in the lowered position, whereby the lifting
structure of the trolley device may be inserted into the

15 opening in the base structure between the connecting member
and the bracket members and,
when the upper member is lifted to the raised
position, the upper member engages the connecting member,
thereby lifting the storage unit and clamping the storage
20

unit to the trolley device by bringing the bracket members
into engagement with the lower member. '

14. A storage system according to claim 13, wherein said
upper member is mounted on said lower member for vertical
25 and transverse movement relative thereto and said actuator
is adapted to generate both vertical and transverse
movement of said upper member as said upper member is
lifted from a lowered position to a raised position.
30 15. A storage system  including a storage unit having a
base structure and a trolley device for transporting the
storage unit,
said base structure comprising first and second side
members and a connecting member connecting said first and

35 second side wmembers, said Dbase structure having a
forwardly-facing opening,



The top plate 18 of the trolley device 2 wll th_e__fh lie just bel ow t he
connecting bars 7,8 and the bott ("f 5 Dbe just above the four
i nwar dl y-faci ng brackets 10 on tmmn”mjlmm II he storage unit 1, as is
shown in Figure 4. When the Tif%ing frech anlsmls activated, the top
plate 18 WOQ%4831ap on the ranps 20 so thg

HROTIBL626)
connecting bars 7,8 and then lifts the sto 56(13 §H¢€T§BA§ the unit 1 is

lifted, the base part 15 of the trolleyg devi REPLACER: onpr | ing top plate
18 and bottom plate 17, increases in thrckness, thereby bringing the
brackets 10 on salhherbegsy%@fldehenumhmﬂgfa fE ingt St AnGagRRLEcW th t he

15 undersi 0 te he stofa uni t
securel y toqt rd%%eg% tge\%?:{éﬂZ 1%Jﬁe bta-géi I s"\clrggglﬁgé §§]é§ g’&fttﬁé‘gl ifted
unit 1 thus ﬁ‘td?qﬁtalrﬁ a&ﬂ“&’%ﬁé‘ﬁbﬁy 1emwsr me“‘bﬁén%’flf&sq IBLwr@ldityped over .

20 Before tdusdsid dis likkt @ganshfor esabl il eovbmbAe 6 ARY&rolleynit 1 is

Shown' 1 B et Spty AR o Uniq 1y RhpRE EBE | T
were to be |V§xtdgadi rap@htransvessif epvenenthaelssdivei dherehos apdokinem i s
howe?/ter avoi ftﬁdxa’&;%m% &?gggaﬁfﬁatm@ vtdgﬂthcall anauéﬁmveﬁa%@%&i@b?nlfhgs
fSIUIrT}Jy ?Q?SEZS%O%‘P h, “ﬁ“}g%ce% g?‘[‘n%sf% el{ef? pom%&ﬁ’f‘t a’ida%faﬁﬁ@dt ‘roll ey 2
coi nci de subt‘slfémﬁ\f%nﬂﬁylméﬂﬁmﬁ@ed poghbieRr, as is shown in Figure 8. The
storage ypit 1 i sshadGdhaiydneadt adlﬁgnéﬁailmdtemantheeséé%e Rrd r ear
castors is standing on the floor, the height,of the connecting
member is greater than the height of the upper member in
the lowered position, whereby the lifting structure of the
trolley device may be inserted into the opening in the base
15 structure beneath said conmnecting member and,
when the upper member is lifted to the raised
position, the upper member engages the connecting member,
thereby 1lifting the storage unit and transporting the
storage unit transversely to a position of
20 stability.

increased

16. A storage unit for use with a storage system according
to any one of the preceding claiwms,

25 17. A storage cabinet for storing documents and the like,
said cabinet including an upper, storage part and a base
structure located underneath the storage part,

said base structure comprising first and second side
members and a connecting member connecting said first and

30 second side members, said base structure having a
forwardly-facing opening,

said base structure being engageable with a trolley
device including a lifting structure that may be inserted
into the opening in the base structure beneath said

35 connecting member, whereby the cabinet may be lifted and

transported to a new position without removing the contents
therefrom.

is Sheet Has Been: Reraced
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16, which ensures the stability of the unit. The stability of the
lifted unit 1 is enhanced further by ~—~making the wi dth of the base part

2 such that it is a close 35 fj egs 9, which ensures that
the trolley device 2 is cgwllgmnmﬂﬁmﬁmbetv\een the sides of the
storage uni tWO93M831Q hat the castors aremassfa¥ apart PCT/GB97/0A626
97/ 48310 e PCT/.GRA7Z/ 01626

12 wi dt hwi se as possi bl e. An al t er hBISVEHEETeHASUBEEN Jer si on of the
| ifting mechani sm 18 is shown in Figifes} 9 angEPPACHED th! 4 version, the

base 5 part 2 is in the formof a rigid box—travrm opspldte 31, t wo
side wal | s 398 and® aS¥SERP WE0T 8he Wgad%f@@rﬁlaéﬁen3g°€ L"“’Fﬁé{ﬁﬁﬁrri%’? t he

castors is |gysten wotpriedhdh tdre hesst ornEheakoineleedgesingf &hdasiede wal |l s
32 and the féé%ﬁc&ﬁgé, B%nd. a trolley device for transporting the
article, said trolley device including a lifting member
5 that may be brought into engagement with the base structure
to lift the article.

19. A method of transporting articles, wherein each said
article has a Dbase structure, the method comprising
10 arranging a trolley device having a lifting member
underneath said base structure, raising the lifting member
to engage the base structure and thereby lift the article,
and transporting the lifted article on the trolley device.

[his Sheet
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are turned inwards so as to engage the |lower surface of the 10 rigid plate
35, thus limting the upwards novenent of the top plate 31.

Locat ed between the top plate 31 and the base plate 35 there is

provi ded an inflatable bag 38, which is connected 15 via a connecting |ine
39 to a cylindeoe#dssnf conpressed gas. A three-way val vecTkiB9781626
provided in the connecting line 39 and is controlled by a switch (not

- shown) on the troll ey handl e. ~Ng the switch to a first position
~altows gas to flow fromthe cyIinde]BZgBinto the bag 38, 20 thereby
raising the top plate 31. Myving the switch to a second position
allows air to esScape fromthe bag, so allowing the top plate 31 to
fall. As shown in Figure 10, the pneumatic circuit also includes 25
an interlock switch 45 in the connecting line 39, which is oper at ed by
engagenent with the central leg 11 on t support franme 5 when the
trolley device 2 is correctly he storage unit 1. \Wen
the troll ey device 2 is correctly | ¥

30 activated, allowing gas to flo t he storage
unit. However, if the trolley dey , SO that
the interlock switch 45 is not CACET YA ht eri ng

t he bag and so prevents the stlorage: AR OEN ey A

hydraulic version of the trolley de 15 to 18.

The base part 15 is dividﬁd into tree:

Fig. 1
SUBSTITUTE SHEET (RULE 26)
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13 sections, conprising two side units 50a,b and a central pl ate 52

that connects the two side units 50a,b rigidly t oget her. Each side unit

50a, b includes a bottomplate 17 having two castors 16 and a novabl e
top plate 18, W®i%M83l& 5 attached to the bottomplate 17 by pemnesymiezs\WO

. pairs of pivot links 54. A hydraulic cylinder 56a,b is arranged to

~drive the top plate 18 upwards and Eﬁzlefrds, as gui ded by rotation of

. the pivot [|inks 54. A handl e or manoeuvring the trolley is
connected to the central 10 connecting plate 52 by neans of a pivot pin 55.
The central plate 52, which connects the two side units 50a,b rigidly
toget her, nmay have a variety of w giths and the trolley device 2 can thus
be adapted to fit storage 15 units of different wi dths by exchanging the
central plate

SUBSTITUTE SHEET (RULE 26}



The central plate 52 includes a hydraulic punp 58 that may be actuated
by nmeans of a foot pedal 60 nounted on a pivot 20 pin 61. The punp 58 is
connected in series via the first hydraul i c cylinder 56a, which is
doubl e-acting cylinder, to t he second hydraulic cylinder 56b, which is
a singl e-acti mpomasdteyl i nder . This hydraulic arrangement &REGBEE0IAt the
first and second hydraulic cylinders 56a,b operate 25 synchronously wth

each other, so that the storage unQS i lifted evenly. Hydraul i c
pressure nmay be rel eased by op€ iTg a hydraulic rel ease valve 62 that
is nounted on the central plate 52 and connected in series between the
punp 58 and the first cylinder 56a. 30 Various nodifications of the
storage system are, of course pose-bi-a—aid=—t he enbodi ments descri bed
herein are intended toillustrate only exanpl es of a storage system

accordi ng to the invention. For exanple, the |lif#6i ng mechani sm may 35
take various other forns and different gethods of curing t he storage
unit.to the troll ey device WD 97/ 48310
PCT/ GB97/ 01626 :

Fig. 10
SUBSTITUTE SHEET (RULE 26)



14 It is further envisaged that the base structure 4 of the storage
unit 1, conprising the support frane 5 and a surroundi ng plinth

i ncl udi ng the renovabl e panel 13, may be sol d separately for
retrofitting to existing storage 5 furniture, for exanple by bolting the
support framewbovmsste the bottom of the furniture. It is inPEHEBYHOIREt a
base structure 4 in conbination with a trolley device 2 should be

wi thin the scope of the present irnq¥uf n. 10 It is yet further envi saged
t hat the system descri bed herein JS wi th certain obvious

nodi fications, be applied to other heavy articles, such as vendi ng

machi nes or washi ng machi nes, nmaking them easier to nove and reducing
the risk of injury or of danage to furniture or decor. CENTRUAINEN

application of the systemis intended to be within (”OFheABwEMe of the
present invention.
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Cl ai nms 1. A systemfor the transportation of articles, the

system conprising an article and a trolley device for 5 transporting the
article, said article including a base structure having a
forwardly- fackwg eni ng and includi ng an upper support menber and a

| ower support ﬁ%&? said troll ey device having a RCEGHWPA260f
castors or | i ke means for enabling novenent of the trolley device and
alifting structure conprising a lo Aég%olley menber, an upper trolley
menber nounted on said | ower troIIe$§ for vertical novenent

relative thereto and an actuator for rai sing and | owering said upper
troll ey nenber; 15 t he arrangenent being such that when the article is
standing on the floor and the upper troIIey menber is in t he | owered
position, the lifting structur 25 roIIey devi ge; ABYy y nserted
into the opening in the baseFW -st ture bet ween thgeuggerbgg%pert
menber and the |o ——————anNd when th e
trol ey nenber LAl S -0 - = oéf\;upport ‘ [N ting
the article a = ! t : Yo gepber i nf .u&%; ent with
the lower trAtbey Nenber. t'here'bv a icle toHSRRIDNIEY 25
devi ce. 1Y AXNst em accor di t Si=ag(l, wperein Sakdrlth’
trolley menbeANis nouRhed on sai d_TNVef okt froer f @ tical and
transverse NON&ERAE=F FRre= i id!
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30 actuator is adapted to generate both vertical and transverse

novenment of said upper trolley nenber as said upper trolley nmenber is
rai sed. 3. A systemaccording to claiml or claim2, in which the
35 lifting structure includes an interlock to prevent the upper

troll ey menbavobmeissig rai sed when the lifting st ruct ur POTEGEIFL6RF oper | y
engaged with the base structure. 16 4. A system according to
any one of the preceding clains, i powhi ch the base structure includes a
panel adapted to cover said openiHg: 5 5. An article for storing
docunents and the like, said agticle including an upper, storage

part and @ base structure | ¢gated underneath the storage part,

sai d base sﬁ?ucture having a forwardl y- facinq openi ng

upper support nme Ad—a—ewer—support 1(¢ _nenber)
structure be| engageable @t "‘tx_-gllé)ii 'd.eyi;nlei
castors or I} ¢mH%J?H‘_*‘ i -‘?A“'
el M—ah = _ I )
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' _ _ FoICLH
‘enabl i ng novenent i

conpri skng a |omeriﬂﬂiﬂuﬂﬂﬂﬁ¥§%§§EET eﬁeugggralgifting structure

sai*td | ower trolley nenber for

trol | ey RERINOEMENT

actuator for r{ai{si 9o ped heweli ng sallsd upper"‘ﬁ"crl---keye renber

t he arrangenent bdin
floor and t
lifting str

openi ng -
| ower

in the base

g such that

[¢)

r

t he artlcle ' i andi ng on the
6 mE? s in 20 the the -
%%?[%T‘%’ of the trolley | device may- L mg@j @ ,I”lﬂ"t he
structure between the upper support *merber and t he
Suppor fa nggfg%m for the ARGaMPOA 1PRCIof I FtSETBTDe L heS

rai sed i:t engages t he ypper support member, lifting the artijcle and

bringi ng’

sYsen oﬁ@i‘“"%ﬁ&é‘ﬂt M iGh® aRchgBnehrolleN 4RV @R for

trolley BEHQQ@ndﬂEXE&h@(&Kéﬂhfﬁhéh@ article to the troIIey devi ce.
30 - 6. A systemfor_ the tr ortitlon of articles

i ncl udi ng a base &Y% & .

vértical novenent relative t’"\l‘ereto ard a

WweR.

on

I
BAMES Bo BFSe é%’F‘E?E'I‘Eearfig‘z“ie‘ir'nolal ey

device for Emm\&xmlyﬁgad:tmgb@@emng samndi ¢ tivred udiged hem wippet heswigcdhed

article,;

JGL UL e, hay "f'dlf' i
and |nclud|ng an ué%ég gﬁ%é%é% %e%ﬁégt %thFa orwer o y-racing openi ng

10

15

20

25

30

35

dwer Rport menber,
said trolley device having a plura

ity of castors or
like means for enabling movement of the trolley device and
a lifting structure comprising a lower trolley member, an
upper trolley member mounted on said lower trolley member
for vertical movement relative thereto and an actuator for
raising and lowering said upper trolley member;

the arrangement being such that when the article is
standing on the floor and the upper trolley member is in
the lowered position, the lifting structure of the trolley
device may be inserted into the opening in the base
structure between the upper Support'member and the lower
support member,

and when the upper trolley member is raised it engages
the upper support member, lifting the article and bringing

the lower support member into engagement with the lower

trolley member, thereby clamping the article to the trolley
device.

2. A system according to claim- 1 - wherein said upper

trolley member is mounted on said lower trolley member for
vertical and transverse movement relatlve thereto and said
actuator 1is adapted td generate - both vertical and
transverse movement of said upperﬂtrelley member as said
upper trolley member is raised. .

3. a system accordlng to claim 1 or clalm 2, in which the

lifting structure includes an 1nterlock to prevent the
upper trolley member being ralsed when the 1lifting
structure is not properly engaged with'the base structure.

35
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17 said‘u‘:--' pitEvi-ce—haying a plurality of ~ I ke
megns for enabl i moverment of* t Re'ltrol | ey device and BEF@QFW@?@EEJ'.
st¥ucture conpri s n @1@5@19990I,I dy nmenber, an upper trolley nenber
nmounted on said | pber 5 or vertical novenent relative
thereto and an acju i si ng and | owering said upper trolley

menber ; 4. hPS 63911%5&93 of Ndle #‘P&?ediﬁgn% é‘frﬁss, i

structure IS stanlngon' gper trol
the | ower edipodittiichn, tlt“hebﬁﬁﬁt |stgnmm utBcéndes a h@ameél ladaptead ceomay

be i nsert edcbike tslaqdo%@hag,gl n the base structure between the upper
support nenber and the | ower support nenber, and when the upper

trolley nenber is raised it engages t he upper support nenber, lifting
t he: basesst suct uam anrkilfle bf bAgERErihg Idamrmmup@oahdrrmmerlimép said

t h troll mb t her eby _cl th
croagerenl AN iperk@ifle, | GYpET  brob MYl Ag e bgse
arti cl es usistgustund llocatedlaridexneath the stobaget palrd,having a base

t t h |
structure having gaa padd Wislonarfib Gies "orRdrb LIk I0 P LolIGS,

suppo
devi ce havi fqh lm@f%ﬂ#rley 1 GpBEDHr SURPOrdr memb@nm aolosﬁa:brsun@ort
m)vementloof ndibdy ol | ey device

said base structure being engageable with a trolley
device having a plurality of castors or like means for
enabling movement of the trolley device and a 1lifting
structure comprising a lower trolley member, an upper
trolley member mounted on said lower trolley member for
vertical movement relative thereto and an actuator for
raising and lowering said upper trolley member:;

the arrangement being such that when the article is
standing on the floor and the upper trolley member is in
the lowered position, the lifting structure of the trolley
device may be inserted into the opening in the base

structure between the upper support member and the lower
support member, '

15

20

and when the upper trolley member is raised it engages
the upper support member, lifting the article and bringing
the lower support member into engagement with the lower

trolley member, thereby clamping the artlcle to the trolley
device.

25

30 6. A system for the transportatlon of articles, the

system including a base structure for attachment to an
article and a trolley device. for transportlng the base
structure together with the attached _a_g_:;tlcle,

said base structure having a fofvi;-rdly—facing opening
and including an upper support membe:r"-j-;jend a lower support
member, B

35
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and a lifting st
troll ey- menber
m)\i’ement relativ

' E’g. a lower trolley menber HEPLACEMENT SHrEH

r trolley nnenber Lor_vertrcal

BE2

tlhereto and _an act uat or rai sin | ower
sai d’ upper troll 30 1 PEGUER? the rret hon I"ﬂ EHMH rti ng
the lifting struckuye of ¢ trollgy device ing in
t he base strjcture between th upper support nenber and the I ower
support nenber, Bl

' rl é@f’@f BUEh<ERAL o
v T
engages the upper support nmen er éft éf% ? ﬁere%
bri ngi ng t héikewdeanspfan embln@nmvemgage@ﬁnfcm twoliey dev1ce %nd
18  lowem tlrlcﬁﬂle*.g neEbeetapd compMidihg taheloaéi—l £+-81169 hlfber,t Q] | €y
devi ce, rL ifnsportlng t he ralsed article on the trolley
device. 5 upPpPer trolley member mounted on said lower trolley member
5 for vertical movement relative thereto_and an actuator for

raising and lowering said upper trolley member ;

the arrangement being such that when the base
structure is standing on the floor and the upper trolley
member is in the lowered position, the lifting structure of
the trolley device may be inserted into the opening in the

base structure between the upper support member and the
lower support member, '

10

and when the upper“trolley member is raised it engages

the upper support member, lifting the base structure and

bringing the lower support member into engagement with the

lower trolley member, thereby clamping the base structure
to the trolley device.

is

7. A method of transportlng art:r.cles using a trolley '
20 device,

each article having a base structure having a
forwardly-facing openihg and including an upper support
member and a lower support member,

and said trolley device having a plurality of castors
or like means for enabling movement of the trolley device
and a lifting structure comprising a lower trolley member,
an upper trolley memloer mounted on said lower trolley

member for vertical movement relative thereto and an

25

~actuator for raisingf:and loweringi:said upper trolley
30 member; C |

the method comprlslng 1nsert1ng the 11ft1ng structure

of the trolley dev1ce into the openlng in the base

structure between the upper support member and the lower
support member,

35 raising the upper: trolley member such that it engages

the upper support member and lifts the article, thereby
bringing the lower support member into engagement with the
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lower
trolley device,

1
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‘ErOTTEy Hember  and clamping ‘¥He article to the

HEET

: and transporting the raised article on the trolley
» device.




