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SPECIFICATION 

Container for handling or storing articles 

5 The present invention relates to a container for 
handling or storing articles such as non-rolling 
baskets, rolling carts, and the like. It is known that 
such containers are provided at their bottom with 
four legs or shoes when these structures (designated 

1 o hereinafter by the generic term "container") have to 
be superposed to one another to form vertical piles. 
The function of these legs is to enable the stacked 
container to bear upon the underlying supporting 
container, and furthermore these containers are 

15 provided at their top with adequate support means 
adapted to receive the legs of the next overlying 
container. 

In the case of rolling containers, the legs have a 
reduced heightto permitthe movement of the 

20 container. This vertical difference between the legs 
and the wheels of the cart or rolling crate is more or 
less pronounced according to the floor unevennes­
ses to be encountered in actual use, so as to avoid 
any detrimental frictional contacts or shocks with 

25 obstacles likely to arise on the path of the travelling 
container. Under static pile-up conditions the essen­
tial requirements, consisting simply in properly 
positioning the stacked containers in relation to one 
another, are safely met by using these known 

30 superposing means. 
In contrast thereto, when it is desired to move an 

assembly comprising at least two stacked containers 
either by pulling them, if they are provided with 
casters, or by using a fork-lift truck if they are simply 

35 supported by legs, the superposition devices must 
be capable of reliably holding the assembly to 
preventthe topmost containers from tipping. 

It is therefore the primary object of the present 
invention to provide means for locking the upper 

40 container in its stacked position, thus permitting the 
safe handling of an assembly of at least two stacked 
containers while eliminating any risk oftipping the 
upper-most containers during the transport. 

According to the present invention we provide a 
45 container for handling or storing articles having 

means for connecting it to a lower container com­
prising at least two systems disposed at opposed 
corners of the container, each locking system com­
prising a leg rigidly assembled with the bottom of 

50 the container, this leg being provided at its lower 
end with a strap adapted to fit around an anchoring 
member rigid with the lower container, so as to lock 
laterally the upper container, and a locking member 
pivotally mounted to the leg in order to lock 

55 automatically, in the vertical direction and by simple 
gravity, the strap of this leg about the anchoring 
member of the lower container when the upper 
container is stacked upon the lower container. 

According to a typical form of embodiment of the 
60 invention, the shoe has substantially the shape of a 

vertical "U", and the strap has substantially the 
shape of a horizontal "U" and is secured to the base 
_£. ... L ... ..... 1 ..... ~~--• 1".,.. .,,..,_,.,_ +h..,,++ho o,...,,.,...hnr-inn miPimhP.r nf 

GB 2 047-181 B 

about a horizontal pivot rod secured across the leg 
and comprises an end hook adapted to engage the 
aforesaid anchoring member and to lock the stacked 
container thereon as a consequence of the free 

70 pivotal movement or tipping of the locking member 
about said pivot rod. 

Thus, when the container or cart provided with at 
least two systems of this character, dsposed at two 
diagonally opposed corners of the bottom of the 

75 container or cart, is piled upon another similar 
container or car, the straps are caused to fit around 
the corresponding pivot rod, and-the locking mem­
ber is caused to pivot about the rod, so that its hook 
portion will penetrate into the anchoring member 

80 and into the strap, whereby the upper container is 
firmly locked in relation to the lower container by 
means of said locking hooks. 

According to a preferred form of embodiment, the 
locking member comprises above the end hook a 

85 bent lever having its lower portion rigic;I with a 
transverse socket rotatably mounted about the pivot 
rod secured to the shoe, and a rocker rigid with the 
socket and formed at its lower end with the aforesaid 
locking hook. In this arrangement, the bent lever 

90 extends at right angles to the axis of rotation and its 
length is sufficient for automaically causing the 
locking member assembly to tilt by gravity aboutthe 
pivot rod to the locking position in which the end 
hook fits into the anchoring member and abutes the 

95 strap. 
Under these conditions, it is evident that during 

the stacking operation the locking member must be 
held in its release position, with the hook member 
retracted in relation to the anchoring member, so 

100 thatthe strap can fit around this member. When the 
upper container is laid uppon the support means of 
the lower container, the locking members are 
allowed to drop and tilted by simple gravity until the 
corresponding hooks assume their locking positions. 

105 The stacked upper container is thus firmly 
anchored to the lower or supporting container so 
that the assembly can safely b moved either by 
pulling same, in the case of rolling carts, or by 
hoisting by means of handling forks in the case of 

110 non-rollig containers. 
Other features and advantages characterizing this 

invention will appear as the following detailed 
description proceeds with reference to the accom­
panying drawings illustrating diagrammatically by 

115 way of example a typical form of embodiment of the 
stacking and interlocking device according to the 
present invention. In the drawings: 

Figure 1 is an elevational view showing two 
stacked containers, the upper one being shown 

120 somewhat spaced above the lower or bottom con­
tainer by suitable hoisting means such as a fork-lift 
truck; 

Figure2 is an elevational view similar to Figure 1, 
showing the upper container supported by, and 

125 locked in relation to, the lower container; 
Figure3 is enlarged view taken in the direction of 

the arrow 111-111 of Figure 4, showing means for 
lnr.kinn thP !':t~r.kinn nPvir.P Pn11inninn P~r.h r.nnt~inPr 
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of the lower container; 
Figure 4 is a side elevational view showing the 

locking device of Figure 3, the locking member being 
shown in phantom lines in its retracted position, and 

5 Figure 5is a fragmentary perspective view of 
adjacent top and bottom corners of stacked contain­
ers, the upper container being provided with a 
locking system of the type illustrated in Figures 1 to 
4. 

1 o Referring first to Figure 1, overlying the lower 
container 1 is a similar container 2 to be stacked 
thereupon, this upper container 2 being held in the 
position illustrated by the fork arms 3 of a lift truck 
(not shown). In the example illustrated and de-

15 scribed herein, the containers 1 and 2 are of the 
rolling basket type provided with casters 4 shown in 
Figure 5 and omitted from the other views in order to 
avoid any undue complication in the drawing. These 
containers are of the crate or skeleton type currently 

20 used for handling and storing miscellaneous articles 
in shops, stores or warehouses. In a manner known 
perse, the walls of these containers or rolling 
baskets or crates consist of metal wire netting 
comprising vertical wires 5 to which horizontal wires 

25 6 are welded to constitute the side walls and the 
bottom of a rectangular parallelipipedic container 1, 
2. 

Each container 1, 2 is provided with a device 
permitting the stacking and interlocking thereof on 

30 another similar container. This device, as shown in 
the exemplary form of embodiment shown in the 
accompanying drawings, comprises four locking 
systems 7 for locking the stacked or upper container 
in relation to the underlying container, each system 

35 being disposed at one corner of the bottom of the 
container 1 or 2. 

More particularly, each locking system 7 compris­
es firstly a leg 8 rigidly secured to the bottom wall 9 
of container 1, 2 and supporting at its lower end a 

40 strap 11 adapted to fit around an anchoring member 
12 rigid with the underlying container, and a locking 
member 13 pivoted to the leg 8 so as to lock 
automatically the strap 11 about the anchoring 
member 12 when the upper container 2 is stacked 

45 upon the lower container 1. 
In the example illustrated, the leg 8 consists of a 

substantially vertical U-shaped member without 
outwardly bent upper ends Ba welded to a pair of 
registering transverse horizontal metal wires 14 of 

50 the bottom structure 9 (Figure 3). 
The strap 11 is a U-shaped member disposed 

substantially horizontally, with its side arms posi­
tioned between the side walls of leg 8 and at the 
base thereof, the strap 11 being secured to the leg 8 

55 by welding, in this example, and so positioned as to 
protrude laterally and outwardly from the leg 8, thus 
permitting the ingress of anchoring member 12 into 
this strap. 

The anchoring member 12 consists of a bridge 
60 piece having the shape of an inverted U and its side 

arms welded to an upper horizontal wire 15 of the 
lower container 1. In addition, the bridge piece 12 is 
<>cc::nr-i"t"'rl \J\Jith "" ,:,lnnn,.t,:,rl <mnnnrt 16 riaid with 

2 

wire 15 thereof, so that the corresponding strap 11 of 
the upper container can bear directly upon this 
support 16. 

The locking member 13 is fulcrumed about a 
70 horizontal pivot rod 17 secured across the leg 8, 

substantially at mid-height and to the outer edges of 
the leg sides; this locking member 13 further 
comprises a lower end hook 18 adapted to engage 
the anchoring member 12 beneath the transverse 

75 horizontal element thereof, thus safely locking the 
upper stacked container (2, in the example illustrated 
in the drawing) on its support 16, simply as a 
consequence of the free tilting movement of locking 
member 13 about pivot rod 17. 

80 In fact, this locking member 13 comprises, above 
the upwardly bent end hook 18, an extension in the 
form of a lever 19 having a relatively short arm 19a 
and an elongated arm 19b forming a predetermined 
angle between them, the shorter arm 19a being rigid 

85 at its lower end with a transverse horizontal-socket . • 
21 rotatably mounted on pivot rod 17. The socket 21 is 
rigid in turn with a rocker 22 having its lower end 
bentto constitute said locking or retaining hook 18, 
said rocker 22 being set off laterally in relation to the 

90 bent lever 19, as clearly-shown in Figure 3. The lever 
19 extends substantially at right angles to the pivot 
rod 17 and the length of its inwardly directed 
elongated am 19b is sufficient-for causing the 
locking member assembly 13 to tilt automatically by 

95 gravity about the pivot rod 17 to the locking position 
in which the hook portion 18 engages from beneath 
the horizontal element of the anchoring bridge piece 
12, and eventually abutes the strap 11 {Figures 4 and 
5). 

100 The angular relationship between the elongated 
arm 19b and the short arm 19a is· less than 90° and so 
determined that when the elongated arm 19b is 
moved upwards in the direction of the arrow F of 
Figure 4 from its locking position, substantially up to 

105 the level of the bottom 9 of the corresponding 
container, the rocker 22 and its hook 18 are pivoted 
to a retracted position inside the leg 8, as shown in 
phantom lines at 22a and 18a in Figure 4. In this 
retracted position, it will be seen that after having 

11 o pivoted about the pivot rod 17 through an angle 
equal to the angular amplitude of the upward 
movement of said elongated arm 19b, the locking 
hook 18a is released from the anchoring member 12 
and thus the upper or stacked container 2 can be 

115 lifted off the lower or supporting container 1. 
In the example described hereinabove it is 

assumed that the leg 8 consists of a piece of flat iron 
bentto a U configuration with slightly divaricated 
side arms, but it will readily occur to those conver-

120 sant with the artthatthis leg could be made in any 
other equivalent or known manner. 

Preferably, the bent lever 19 is positioned between 
a air of adjacent transverse wires 14 of the bottom 9, 
so thatthese wires cannot interfere with its tilting 

125 movement from one to the other of its end positions, 
whereby the bent portion 19c of lever 19 can be 
disposed substantially level with the wires 14 (Figure 
;-!\_ 
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locking systems 7 disposed at the four corners 
thereof, respectively, and at its top with four corres­
ponding pairs ofcoupled elements, comprising each 
an anchoring bridge piece 12 and an elongated 

5 support 16, adapted to be engaged by and to support 
the upper stacked container. 

The stacking device, comprising the four locking 
systems 7 and its matching bearing and anchoring 
members 12 and 16, operates as follows: 

,o Assuming that the lower container 1 lies on the 
floor, the four locking members 13 of its stacking and 
interlocking device are held by gravity their lower or 
locking position (see Figures 1 and 2), due to the 
weight of their elongated arms 19b holding the end 

15 hooks 18 in abutment against the straps 11 in a 
locking position, as already explained in the fore­
going. 

To stack another container 2 upon this container 1, 
the fork arms 3 of a fork-lift truck are inserted under 

20 the bottom 9 and the truck is actuated to bring the 
container 2 to a position in which it overlies the first 
container 1, as shown in Figure 1, with the four 
straps 11 disposed just above the corresponding 
anchoring bridge pieces 12 of lower container 1. Fork 

25 means 3 are positioned under the four levers 19 and 
raised so thatthe elongated arms 19b therof are 
moved to their upper portion (shown in phantom 
lines in Figures 1, 2 and 4), and that the four hooks 18 
are retracted correlatively between the sides of legs 

30 8, thus permitting of fitting the four straps 11 about 
the four bridge pieces 12 and bringing said straps 
into bearing e,ngagement with the elongated support 
members 16 of the lower container 1. 

When the forks 3 are subsequently lowered (Figure 
35 2), the elongated arms 19b are allowed to drop by 

gravity, thus causing the locking members 13 to tilt 
about their pivot rods 17 to the positions shown in 
Figures 2to 5, in which the hooks 18 engage from 
beneath the horizontal elements of anchoring mem-

40 bers 12 until they abute the transverse elements of 
straps 11, at the end of the rotatonal movement of 
levers 19 and rockers 22 about said pivot rods 17. 

The upper container 2 now superposed to the 
lower container 1 is thus safely anchored to the latter 

45 by virtue of its four Jocking members 13 cooperating 
with the four corresponding anchoring members 12 
or container 1. Thus, any risk oftipping the upper 
container 2 during the handling of the two super­
posed and interlocked containers 1, 2 is safely 

50 avoided. 
The invention should not be construed as being 

limited by the specific form of embodiment de­
scribed hereinabove and illustrated in the accom­
panying drawings, since various modifications and 

55 changes may ~e brought th~reto without departing 
from the basic principles of the invention. Thus, 
non-rolling containers provided only with legs 8 may 
be equipped with the device of this invention, and 
the number of locking systems 7 in the stacked 

60 position may be reduced to only two disposed 
diagonally at opposed corners of the base 9. Like­
wise, the legs 8 may be secured to the metal wires of 
thP h"<:P q nr mnrA nAnArnllv tn thA base ofths 

70 

GB 2 047 181 B 

example illustrated). The straps 11 may also be 
fastened to the legs 8 by using any other suitable 
means, in lieu of welding, for example by means of 
screws or rivets. 

CLAIMS 

1. A container for handling or storing articles 
having means for connecting it to a lower container 

3 

75 comprising at least two locking systems disposed at 
opposed corners of the container, each locking 
system comprising a leg rigidly assembled with the 
bottom of the container, this leg being provided at its 
lower end with a strap adapted to fit around an 

80 anchoring member rigid with the lower container, so 
as to lock laterally the upper container, and a locking 
member pivotally mounted to the leg in order to lock 
automatically, in the vertical direction and by simple 
gravity, the strap of this leg about the anchoring 

85 member of the lower container when the upper 
container is stacked upon the lower container. 

2. A container according to claim 1, wherein the 
leg has substantially the shape of a vertical "U" and 
the strap has substantially the shape of a horizonatl 

90 "U" so secured to the base of the leg that the 
anchoring member of the lower container can 
penetrate into this strap, the Jocking member, pivot­
ally mounted above a horizontal pivot rod secured 
transversally to the leg, being provided with an end 

95 hook adapted to engage the anchoring member so 
as to lock the upper container to its support as a 
consequence of the simple gravity-controlled tilting 
movement of the locking member about the pivot 
rod. 

100 3. A container according to claim 2, wherein the 
upper end of the container has an anchoring mem­
ber consisting of a bridge piece of which the 
transverse element can be engaged from under­
neath by the corresponding locking hook of the 

105 locking system of an upper container. 
4. A container according to any of claims 2 or 3, 

characterized in that the locking member comprises 
above its end hook a bent lever of which the lower 
portion is rigid with a transverse socket rotatably 

110 mounted about the pivot rod secured to the leg, and 
an rocker rigid with the socket and terminating at its 
lower end with a locking hook, the bent lever 
extending at right angles to the pivot axis and having 
a length sufficient to cause the locking member 

115 assembly to tilt about the pivot rod by gravity to its 
locking position in which the hook penetrates into 
the anchoring member and abuts the strap. 

5. A container according to claim 4, wherein the 
bent lever is comprised or a relatively short arm rigid 

120 with the socket and of an elongated arm, set in a 
predetermined angular relationships, whereby rais­
ing the elongated arm substantially to the level of 
the bottom of the container will cause the rocker to 
tilt and its end hook to assume a retracted position 

125 inside the leg, in which the hook is released from the 
anchoring member and the container can be lifted 
off the lower container. 

6. A container accordina tn ::inv nf r.l::iim!': ~ tn Fi_ 
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container, whereby the strap of the corresponding 
system for locking an upper container can bear upon 
this support. 

1. A container according to any of claims 1 to 6, 
5 wherein the leg consists of a flat iron bent to a "U" 

shape and has its upper ends rigidly assembled with 
the base of the container, for example by welding, 
and the corresponding strap consists of a separate 
element fastened to the leg by welding, screwing or 

1 O riveting. 
8. Device for stacking up and interlocking hand­

ling containers substantially as described with refer­
ence to the accompanying drawings. 

Printed for Her Majesty's Stationery Office, by Croydon Printing Company 
Limited, Croydon, Surrey, 1983. 
Published by The Patent Office, 25 Southampton Buildings, London, 
WC2A 1AY, from which copies may be obtained. 
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(57) A toolbox comprises a first housing module (1) for accommodating tools and a second housing module 
(2) within which is housed a vacuum cleaner the first module (1) lying against and being demountably 

coupled to the second module (2) so that the user may conveniently carry the vacuum cleaner assembled 
together with the first module (1) and, when required, the second module (2) may be demounted from the 

first module to enable the vacuum cleaner to be used wholly independently of the first module. 
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Field of the Invention 

1 

IMPROVED TOOLBOX 

2406331 

5 The present invention relates to an improved toolbox that is especially useful for 
tradesmen such as plumbers and electricians who must carry their tools from site to 
site. 

10 

Background to the Invention 

Tradesmen such as electricians, plumbers and carpenters all rely upon a range of 
different tools in order to carry out their trade and generally carry around a portable 
toolbox housing many of their most frequently used tools while having an even 
bigger selection of tools available in the rear of their van or workshop premises. 

15 Since most jobs to be carried out are within domestic or commercial premises 
remote from the van or workshop, the portable toolbox is a vital piece of equipment 
to enable a job to be carried out efficiently, saving the tradesman from making 
repeated trips to and from his van or workshop. 

20 The nature of the tools carried by the tradesman ranges from drills with assorted 
bits, screwdrivers, wrenches, clamps, bending and cutting equipment and the 
components or spare parts for common jobs, with the items required varying from 
trade to trade. One item of equipment that commonly is required by all trades, 
however, is a vacuum cleaner, which by its nature is normally bulky and would need 

25 to be carried by the workman either in one hand while carrying the toolbox in his 
other hand or else carried to or from the van in an additional trip. 

Summary of the Invention 

30 According to the present invention there is provided a toolbox which comprises a 
rigid housing formed of a first housing module for accommodating tools and a 
second housing module within which is housed a vacuum cleaner, the first module 
lying against and being demountably coupled to the second module so that the user 
may conveniently carry the vacuum cleaner assembled together with the first 

35 module and, when required, the second module may be demounted from the first 
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module to enable the vacuum cleaner to be used wholly independently of the first 
module. 

5 Preferably the first housing module is an upper housing module that is mounted on 
top of the second / lower housing module. 

Particularly preferably the upper module of the toolbox is adapted to serve as a 
stable level platform for the workman to stand on and suitably may be used as such 

10 when assembled to the lower module and when demounted from the lower module. 

15 

Suitably the toolbox further is provided with an electrical plug socket and the toolbox 
may serve as an electrical power extension unit to enable one or more electrical 
power tools to be coupled to mains electricity via the toolbox. 

Suitably an electrical cable extending from the toolbox to plug into a mains socket to 
power the vacuum cleaner also supplies electrical power to the power extension 
socket of the toolbox. 

20 Usefully, the power extension socket of the toolbox may also serve as a temporary 
home for parking the electrical plug of the vacuum cleaner when the vacuum cleaner 
and electrical socket are otherwise not in use. 

25 

Brief Description of the Drawings 

A preferred embodiment of the present invention will now be more particularly 
described, by way of example, with reference to the accompanying drawings, 
wherein: 

30 Figure 1 is a perspective view of the preferred embodiment of the toolbox with upper 
and lower modules assembled together; 

35 

Figure 2 is a perspective view of the lower module and of an overlying tray of the 
lower module, the upper module having been removed; and 

Figure 3 is an end elevation view of the assembled tool box. 
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Description of the Preferred Embodiment 

As shown in the figures, the preferred embodiment of the toolbox comprises an 
5 upper module 1 and a lower module 2 where the lower module 2 accommodates a 

vacuum cleaner 3 having a vacuum hose 4 extending from one end of the lower 
module 2 and an electrical mains power supply cable 5 with 13 amp plug extending 
from the other end of the lower module 2. One or both of the vacuum hose 4 and 
electrical power supply cable 5 may be retractable into the lower module 2. The 

10 lower module 2 has an air vent grille 12 in a sidewall. 

The toolbox as a whole is suitably formed of a strong rigid plastics material 
construction and may, for example, be of nylon or ABS but could be a metal box 
construction. As assembled, the toolbox is carryable by means of a handle 6 on the 

15 upper face of the upper module 1 and may be carried by a user with only one hand 
instead of having to carry a toolbox and vacuum cleaner in separate hands. 

The upper module 1 and the vacuum cleaner housed in the lower module 2 may be 
used entirely independently of each other when required so that the user may 

20 organise his resources to suit the workspace available and is able to far more easily 
move about the vacuum cleaner 3 for cleaning up than would be the case if the 
vacuum cleaner housing lower module 2 still remained coupled to the upper module 
1. This ability to demount the primary tool-carrying upper module 1 from the 
vacuum cleaner-housing lower module 2 makes the improved toolbox a practical, 

25 versatile facility. 

As further shown in Figure 1, the upper face of the upper module 1 incorporates foot 
pad surfaces 7a, 7b. The toolbox may serve as a stable level platform on which the 
workman may stand and this platform is functional even when the upper module 1 is 

30 demounted from the lower module 2 and used independently. Thus the toolbox of 
the present invention not only serves as a toolbox and as a vacuum cleaner but also 
as a dual height platform, being of maximal height when the upper and lower 
modules 1, 2 are assembled together or of lesser height when the upper module 1 is 
demounted from the lower module 2. 

35 
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The demountable nature of the upper module 1 and lower module 2 is suitably 
achieved through provision of latches/catches 8 with suitably one on each end or 
each side of the toolbox to extend between the upper module 1 and lower module 2. 

5 These latches or catches 8 are easily disengagable when required but provide a firm 
and secure coupling of the upper and lower modules 1,2 when the toolbox is fully 
assembled. As shown in Figure 2, the latches/catches 8 are suitably provided on 
the lower module 2 to engage with the upper module 1. The latches/ catches 8 may 
also be part of or double as handles, or separate handles may be provided adjacent 

10 them to facilitate carrying the vacuum cleaner lower module 2 on its own. 

In common with most toolboxes, this toolbox suitably has a number of tool-holding 
trays that may be lifted out if required. One such tray 9 is generically illustrated as 
being provided in the upper module 1 and a second such tray 10 is illustrated as 

15 being provided to be mounted at the top of the lower module 2. Nevertheless, the 
primary tool holding capacity of the toolbox is in the upper module 1. 

As mentioned, a further facility of the improved toolbox is the provision of an 
electrical plug socket 11 in one end of the toolbox and which enables the toolbox to 

20 function as an electrical power extension unit drawing power from a mains source 
via the electrical power cable 5. This electrical power socket 11 may also serve as a 
park for the electrical plug when it is uncoupled from the mains supply. 

In light of the above description it will be appreciated that the toolbox of the present 
25 invention is highly efficient and in practice saves the workman a great deal of time 

and is far easier to carry and use than any conventionally available equipment. The 
capacity of the toolbox is maximised without compromising the portability of the 
vacuum cleaner through making the primary toolbox module 1 readily demountable 
from the vacuum cleaner holding lower module 2. Furthermore, the ability to use 

30 the upper module 1 as a two height platform simply by the act of mounting or 
demounting relative to the lower module 2 is also a great advantage. 
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As simple refinements of the toolbox, the lower module 1 suitably has a divider 
panel or sheet to lie atop the vacuum cleaner and provide capacity above the 
vacuum cleaner for storage for one or more items such as, for example, a dust 

5 sheet. The lower module 2 may have elongate handles provided in the middle of 
the major faces of the toolbox lower module 1 or even in the end faces to suit easy 
transportation of the lower module 2 and facilitate demounting it from the upper 
module 1. The handle(s) of the base is/ are suitably adjustable to lie flat against the 
side of the base when not in use. 

10 
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Claims 

5 A toolbox which comprises a rigid housing formed of a first housing module for 
accommodating tools and a second housing module within which is housed a 
vacuum cleaner, the first module lying against and being demountably coupled to 
the second module so that the user may conveniently carry the vacuum cleaner 
assembled together with the first module and, when required, the second module 

10 may be demounted from the first module to enable the vacuum cleaner to be used 
wholly independently of the first module. 

15 

20 

2. A toolbox as claimed in Claim 1, wherein the first housing module is an upper 
housing module that is mounted on top of the second / lower housing module. 

3. A toolbox as claimed in Claim 2, wherein the upper module of the toolbox is 
adapted to serve as a stable level platform to stand on and may be used as such 
both when assembled to the lower module and when demounted from the lower 
module. 

4. A toolbox as claimed in Claim 1, 2 or 3, wherein the toolbox has an electrical 
cable extending from the toolbox to plug into a mains socket to power the vacuum 
cleaner and the toolbox is further provided with an electrical plug socket and may 
serve as an electrical power extension unit to enable one or more electrical power 

25 tools to be coupled to mains electricity via the toolbox. 

30 

5. A toolbox as claimed In Claim 1, 2, 3 or 4, wherein the second module is 
provided with one or more handles whereby it may readily be carried independently 
of the first module. 

6. A toolbox as claimed in Claim 1, 2, 3, 4 or 5, wherein the second module is 
provided with two or more latches/catches, one on each end or opposing side 
thereof whereby the second module is demountably mounted to the first module. 

35 7. A toolbox substantially as hereinbefore described with reference to the 
accompanying drawings. 
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2413265 
1 

TOOL VAC 

THE INVENTION RELATES TO A VACUUM CLEANER WHICH 

INCLUDES A COMPARTMENT TO HOUSE A REMOVABLE TRAY 

TWO HEAVY DUTY HINGED DOORS ALLOW ACCESS TO THE 

REMOVABLE TRAY 

THE INVENTION WOULD REDUCE THE NUMBER OF ITEMS 

THAT NEED TO BE CARRIED 

IT DELIVERS CLEAR CONVENIENCE AND WORK EFFICIENCY 

BENEFITS 

THE DEVICE WOULD BE FABRICATED PRIMARILY FROM 

PLASTIC AND WOULD CONSIST OF A VACUUM CLEANER 

APPLIANCE WITH A REMOVABLE TRAY ABOVE THE PLASTIC 

CANISTER HOUSING WHICH WOULD HOLD THE ELECTRIC 

MOTOR AND DUST COLLECTION COMPARTMENTS ACCESS 

TO THE DUST COLLECTION COMPARTMENT WOULD BE 

GAINED FROM THE TOP FRONT END OF THE APPLIANCE 

THE REMOVABLE TRAY WOULD BE LARGE ENOUGH TO 

ACCOMMODATE AN ARRAY OF TOOLS OR MATERIAL 

THE VACUUM CLEANER WOULD BE FITTED WITH A 

FLEXIBLE HOSE AND ALLOW FOR INTERCHANGABLE 

NOZZLES TO BE FITTED 

ONE OF THE HEAVY DUTY HINGED DOORS WOULD INCLUDE 

A CARRY HANDLE THE SECOND DOOR WOULD HAVE A 

OPENING TO ALLOW THE HANDLE OF THE TOOL TRAY TO 

BE EXPOSED TO ALLOW BOTH HANDLES TO CARRY THE 

APPLIANCE 
FIG 1/3 SHOWS A SIDE VIEW OF THE APPLIANCE 

ILLUSTRATING 1 INTERCHANGABLE NOZZLE 2 FLEXIBLE 

HOSE 3 DUST COLLECTION COMPARTMENT 4 ELECTRIC 

MOTOR COMPARTMENT WITH 5 RETRACTABLE ELECTRIC 

SUPPLY CABLE 6 HOUSING COMPARTMENT FOR 

REMOVABLE TRAY 7 REMOVABLE TRAY 8 CARRY HANDLE 

ON HEAVY DUTY HINGED DOOR 9 ONE OF TWO WHEELS 

FOR MOBILITY PURPOSES 
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FIG 2/3 SHOWS A TOP VIEW TO THE APPLIANCE WITH A 

VIEW OF ACCESS PANEL TO DUST COLLECTION 

COMPARTMENT 

FIG 3/3 ILLUSTRATES SIDE AND TOP VIEW TO REMOVABLE 

TRAY 
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CLAIMS 

1. A VACUUM CLEANER WHICH INCLUDES A COMPARTMENT 
TO HOUSE A REMOVABLE TRAY. 

2. A VACUUM CLEANER AS IN CLAIM 1 WHICH WOULD 
INCORPORATE A COMPARTMENT GIVEN ACCESS THROUGH 
TWO HEAVY DUTY HINGED DOORS ONE DOOR WOULD 
INCLUDE A CARRY HANDLE THE SECOND DOOR WOULD 
HAVE A OPENING TO ALLOW THE HANDLE OF THE 
REMOVABLE TRAY TO BE EXPOSED ALLOWING BOTH 
HANDLES TO CARRY THE APPLIANCE. 

3. AS IN CLAIM 1 OR 2 THE VACUUM CLEANER WOULD HAVE 
A FLEXIBLE HOSE WITH INTERCHANGEABLE NOZZLES. 

4. THE REMOVABLE TRAY WOULD BE LARGE ENOUGH TO 
CARRY AN ARRAY TOOLS OR MATERIAL. 

5. THE VACUUM CLEANER AS IN CLAIM 1 OR CLAIM 2 
WOULD BE FABRICATED PRIMARILY FROM PLASTIC AND 
WOULD CONSIST OF A VACUUM CLEANER APPLIANCE WITH 
A REMOVABLE TRAY ABOVE A CANISTER WHICH WOULD 
HOUSE THE DUST COMPARTMENT ACCESS WOULD BE 
GAINED THROUGH TOP FRONT OF APPLIANCE FOR THE 
DUST COMPARTMENT THE CANISTER WOULD ALSO HOUSE 
THE ELECTRIC MOTOR WHICH WOULD HAVE A 
RETRACTABLE SUPPLY CABLE. 

6. THE TOOL VAC SUBSTANTIALLY AS HEREIN DESCRIBED 
AND ILLUST-RATEO IN ACCOMPANYING DRAWINGS. 
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COMPLETE SPECIFICATION 

Improvements in or relating to Trolleys for Domestic 
Appliances or Machines 

I, GEORGE ARTHUR CHARD, a British 
Subject, 0£ 32, Popesgrove, Twickenham, 
Middlesex, do hereby declare the inven­
tion, for which I pray that a patent may 

5 be granted to me, and the method by 
which it is to be performed, to be 
particularly described in and by the 
following statement:-

This invention relates to trolleys for 
lO domestic appliances or machines, such as 

washing machines, 1refrigerators, and 
electric cooking stoves, which usually 
rest directly on the ground, or have fixed 
£oot members, and owing to their weight 

15 are not easy to move. 
To enable such appliances to be easily 

moved, either into position for use or for 
cleaning purposes, it has been proposed to 
provide a trolley comprising a base frame 

W mounted on small wheels or castors, on 
which an appliance can be placed, so that 
it can then be easily moved about. • 
Furthermore, since it is necessary to 
immobilise some such appliances when 

25 moved into a convenient position for use, 
as in the case of washing machines, it has 
been proposed. to fit the trolley with a 
pedal operated. brake device comprising 
brake arms which bear on the ground 

30 beneath the trolley when operated by the 
pedal. • 

Prior to this invention it was necessary 
to maintain continuous pressure on the 
brake pedal in order to hold the brake in 

36 operative position during operation of the 
machine. 

The object of this invention ts to P!O­
vide a trolley of the above krnd with 
improved means for operating the brake, 

40 so that it remains operative after removal 
of pressure from the operating pedal, and 
can subsequently be rendered inoperative 
at will. 

According to the invention, therefore, 
45 a trolley having a brake shaft carrying a 

crank arm, adapted to contact the floor or 
ground when the shaft is rotated, is fitted 

[PTice 2/8] 

with a brake pedal independent of the 
brake shaft, which rocks about a pivot on 
tlie trolley frame, and has a. de•pending· 50 
arm which contacts with the,brakeiarm, so 
that on applying pressure to one end of 
the brake pedal, the pedal moves into one 
end position. During this movement the 
depending arm travels upwardly along 56 
the brake arm and depresses it to make 
contact with the ground at its free end, 
whilst on applying pressure to the other 
end of the brake pedal the pedal is rocked 
into the opposite end position and its 60 
depending arm travels downwardly along 
the brake arm, thus allowing it to rise 
under the pull of a return spring. Thus 
two positive operations of the brake 
pedal in opposite directions are required 66 
to apply and release the brake. 

In order that the invention may be 
clearly understood and readily c~rried 
into practice, it is illustrated, by way of 
example only, by the accompanying 70 
drawings, in which: -

Figure 1 is a side elevation of the 
trolley on the pedal side, with its braking 
mechanism in operation; and 

Figure 2 is a perspective view of the 75 
trolley. 

The trolley comprises a rectangular 
base frame 1, made of angle iron, into 
which the bottom of the washing machine 
or other domestic appliance is fitted, and 80 
supported by the bottom flange. The frame 
1 is mounted at its corners on castor 
wheels 2, and transversely across the 
frame extends a brake shaft rotatably 
mounted on the lower flange of frame 1 86 
bv means 0£ bearing straps 4. The shaft 3 
h~s a pair of cranks 5, 6 adjacent to 
opposite side members of frame 1, to one 
or both of which is or are connected a 
p11ll-off spring 7 anchored to the adjacent 90 
side members of frame 1. The crank 6 lies 
just outside the frame 1, and mounted on 
the web of the frame l. to one side of the 
shaft 3, i.s a pedal 8 which rocks about a 
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pivot 9. Depending from the centre of 
pedal 8 is an arm 10 which can contact 
with brake arm 6. 

At the end of each crank 5, 6 is a 
5 braking member or shoe formed by bend­

ing the end of crank -5 or 6 at right angles, 
and on said braking members are fitted 
non-slip sleeves 11 of rubber, or the: like. 
The ends of pedal 8 are also fitted with 

lO non-slip rubber or like sleews 12, 12. 
As will be readily appreciated, when 

the right hand end ~£ the pedal 8 is 
depressed with the foot, its arm 10 bears 
on crank 6 and presses it downwardly, 

16 thus pressing its braking member on the 
ground ; at the same time the other crank 
is similarlv operated through cross shaft 
3, so that equal braking pressure is 
applier! simultaneo,usly to opposite sicles 

20 of frame 1. 
To relense the brake, the left hand end of 

pedal 8 is depressed, so that the pedal is 
rocked in the reverse direction, and the 
arm 10 is moved downwardly and away 

26 from the crank arm 6, allowing it to rise 
under the pull of spring "7; at the 
same time crank 5 is also raised through 
brake shaft 3. 

It will be appreciated that the brake 
30 mechanism is positively operated into 

either " off " or " on " position, and 
remains so set until the brake pedal 8 is 
operated by the foot. Thus it is not 
necessary to maintain foot pressure on the 

35 brake operating pedal, in order to hold 
the trolley stationary over a prolonged 
period. 

Although the trolley may be used with • 
washing machines to facilitate their 

·10 movement into position for use, in which 
t11ev can be. held still b-, the bnike 
mechanism, it is • primarily. intended for 
use with refrigerators, electric cooking 
stoves, or the like, which are mostly 

40 stationary when in use (the hrake being 
then applied) but require to be moved out 
of working position from time to time, in 
order to permit cleaning 0£ the floor 
beneath them and of the walls behind 

50 them. 
It should be understood that although 

the invention is primarily concerned with 
a 'trolley anil brake mechanism, removable 
as a unit, for domestic appliances or 

56 machines, it also includes the con­
struction· of domestic appliances with 
the braking mechanism incorporated per­
manentlv therein without the inter­
mediary' of a trolley, the bottom edge of 

60 the appliance or machine taking the place 
or the trolley frame. 

What I ciaim is:-
1. In a trolley for domestic appliances 

or machines, floor liraking means com­
prising· an angularly movable brake arm 66 
adapted to he pressed into contact with 
the ground, in combination with a pivot­
all~· mounted pedal having a part contact­
ing· with the side of the brake .arm. 

2. In a trolley for domestic appliances 70 
or machines, floor braking means com­
pri::;ing a hase frame mounted on wheels 
or eastors and fitted with a transverse 
shaft haYing one or more crank arms 
adapted to act at the free ends as brake 75 
members or shoes, and pivoted to sairl 
frnme a rocking brake pedal having a part 
hearing on a crank arm, which it depresses 
against the action of a pull-off spring 
when the pedal is rocked into one end 80 
position. 

3. In a trolley for domestic appliances 
of the kind hereinbefore indicated, 
braking mechanism operating on the floor 
or ground, which is pedal operated into 86 
either " off " or " on " position, anJ 
remains so set when pressure is removeJ 
from the brake pedal. 

4. In a trolley for domestic appliances 
having floor braking means according to 90 
elaim 3, wherein also the pedal consists 
of a member adapted to rock about a pivot 
on the trollev frame between extreme end 
positions, in· which the braking action is 
either applied or remowd, as the case 85 
mav be. 

5. Domestie appliances or machines 
mounted permanently on wheels or a 
trolley for such machines without wheels, 
fitted with braking mechanism compris- 100 
ing an angularly moYable brake arm 
adapted to be, pressed into contad with 
the ground, in combination with a 
pivotally mounted pedal having a part 
<'ontacting with the side of the brake arm. 105 

6. An article of domestic furniture 
fitted at the bottom with castors and also 
with one or more pressure members 
adapted to engage with the floor and serve 
n'l braking means, in combination with all0 
pi,;oted lever or pedal adapted to be 
operated to render the brakinO' means 
inactive by dis-engagement ,..of the 
pre,sure member or members from the 
floor. 116 

7. Trolleys for use with domestic 
appliances or machines substantiallv as 
herein described with reference to, aii.d as 
illustrated b.v the accompanyin•~ 
drawings. • ,... 120 

8. The fitting of domestic appliances 
or machines with braking mechanism sub­
stantially as herein described with refer­
ence to, and as illustrated bv the accom-
panying drawings. • 125 
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COMPLl;TE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scale. 
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mt, wriett®G$.tttwriell11~t:u'!l5E-t 6u'!l5E$.tt t 

!(2) 003-194020 (P2003-194020A) 

t fiffi :z. tc.: t, 0 t· ;t 6 ..: c t 1tWt c T 6 iw3J<r_W 2 JJ"fJw3J< 
J_W4 0~ ,f;hiJ> 1 r_Wt:iei!t0.iti1Jrt'7 •;1 T1/ :7.. TL◊ 

rnw3J<rJi 6 J iw3J<r.w 1 A"fJw3J<r.w 5 0 vi -r niJ, irw t: 
iei!t0.iti1Jrt'7 •yf-1/ :7..'TLiJ,i1ttGhtc.:..: c t1tW!t 
i"Mi~, 
[ ~BJI0l'MIH~iJtBJI] 
[0001] 
[~BJiiJ{Jii"6:jy:t,f'J7J'--!f] ::zf;;~BJI!.:l:, l:_T:nflllt:ffii!t~ 

h6'7•;1?, ~-yt:';;(•;1r-, x'i=:f.t:fUivJ::t/m~~0 
ri~t· 3 l U1i'.ll#i1lJ'fl'~t=.it*sT 6 tc.:/ltJ0,i!i1}5't7 '1/T1/ 
:7.. 'T .b.&1/ ..:ht ffl~ ,tc.:ri~t:lffi-t 6 ◊ 
[0002] 
[1fOfZ0:Jy:t,t,r] ti:nflllt:_;li.rzt_,;h Tl:_ T:nflllt: tffii!t~ 

h6X'i=~fl$iiJ', i.7JJUC 1t0-'f-7-1 o o 3 9 7{} 
0fflt:iei!t~h n,0, ..:00fflt:iei!t~htc.:x'!=~i=I 
rit•i.:t, $il:_ffit:f;j;;i'.~,rniJ,i1tt Gh, fi!Kffit:tliJ'~ 
iicn, ..: nt0jjijj$.tJtJ,1;;;;1'.-t 6..: u:J: fJ, 1:_ T:n 
flll t:ffii!t C htc.:x'i=~fUi!i*s* Ch T ~ 16 ◊ £. tc::x'i= 
~fl*it:!.:t, f.!!Ufilt:@Ji1J1lJ'fl'~~Jf:Xcf-iJ,Jf:X fJ 11/t Gh n, 
0o 
[ o o o 3) 1:_ietHl~0x'!=~fUitU, T:nt:ct'!iJ'h 

tc.:x'i=~f.ll!.$i0 j ;z_ t: {-lh0X'i=~flriti!tct'!T Mdt 
t·, nc:·3 l0f;j;;i'.!:l:?§:g,t:1'r:z.6t00, f'0f;j;;i'.:J:k 
J'iJ!:l:,lii:'E./JbT~-'?iJ>~ t, 0-z:·;t 6 tc.:/ltJ, c::· < ii~ ,jJiJ,;fi:n 
fllliJ'G1tffi UdJtt·t, fmljit:{;j;;i'.frl>i'.ll#i~h Tl£.~,, 
'tz5E11'1t:Y:tt6 t0t·;t--:itc.:o £.tc.:Jf:Xcf-iJ', Hl.lJfiliJ'G~ 
2- t±:16 J:: 3 t:iittGh T~•-btc.:/Jb, X'i=~f.Uitti:nflll 
t:_;li.rz6~t:i.:t, ..:hiJ,~f~t:~6..: ct,~ ;z_ Gh6 ◊ 
[0004) 
[ ~BJiiJ{jrJ!j'.j* l J: 3 c T 6 ~M] ::zf;;~BJI!.:l:, L§e0 J: 3 

~rcr1M,¢.i:t,i1n*totc.:«>t=~~htc.:t0t·;t fJ, -f0~ 
M!.:l:, T:nt:@'iJ,htc.:$i~0 3 :z. t:f-lh0$i~ti!tct'!T 6 
tc:·ttt·, jjijjfi~t EliDl'll.JiJ,·'>liif~t:.it*!i" 6..: c iJ,-z:·2-
6 c c l> t:, ..: 0.it*s:JU!l. t Jfl-¥0ti1ttc:-it·e?g£(:jrj1j'. 
!!#ii" 6..: c iJ,-z:·2- 6.iti1Jrt'7 •;1 T1/ AT L&U'$i~Hi 
1*-t 6 ..: c t: ;t 6 o 

[0005) 
[~MU>i'.i*T Mc.:/ltJ0-¥!Bl:) ::zt;;~aJI·ru, 1:_ T:nflllt: 

ffii!tchMi~t· 3 l ttr11i'.ll#i1lJ'fl'~t:.it*!i" 6 '7 •yf-~@' 
c, @Ji1}1lJg~~}\ ✓ t:' Jvt%Ull-¥c t{iffi;z_ 6.iti1Jrt'7 
'1/ + 1/ :7.. TL t· ;t --:i T , me 3 '1/ f-~@'!.:l:, T:n t:Wc!!'! 
~htc.:wriert~03 '1/ +Jttt$t:tri>i'.ll#i11J'fl'~t=1;;;;1'.-t 0 '7 
-yf-$.ttt, it:'7 -yf-$.ttt1ti11~--1±6 t- 1J ;1f-$.ttt 
tfiffi:z., it: t- 1J ;~f-$.tt!.:tT:nt:Wc!!'!~htc.:wriefi~t= 
tn!l!Ltc.: t 2- t:wrie':7 •yf-$.ttt1ti11~--1±TWiie'7 •yf­
Jttt$t:f;;;;i'.c--1±6 t 0-r:·:t fJ, Wiie':7 •;1f-$.tt!.:l:, ..: 
hiJ,i1tt t;, htc.:$i~0Wiie1 \ Y r JviJ'@JiDT 6 c , T:n 
t:Wc!!'!~ ntc.:wriert~0 '7 '1/ +Jttt$ t 01;;;;1'.tJ,tri>i'.ll#i~ 
h6 J: 3 t::if:;Jvtchtc.: i, 0-z:·:t 6..: c t1tWt c T 6.iti1J 
rt':7 •;1 T1/ :7.. 'T LiJ,t£i*ch6 o 
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[ 0 0 0 6 ] it:. ::zls;~BJ!-C-ti, ---1::_~cJti/J:i:t 7 "I+ 1/ ;J... T 
AiJ,~i:tt0ht:.$i~iJ,f,!Hfl~h6, i1fi~TtL {JIJ;t 
!:L Jfi-¥Hf~C7)---1::_JffiffilJJ'"t::iitt, '7 ·:t +~L!'!Hi~ff;J 
$C7)J1.'i;Jffi1flli:t::ii:tt, :tiMGffiltt!:J:$i~ff;J$t::J:I L •CJfi-¥ 
t '7 ·:t +~flt:::tiMG-t 0 C: t iJ,·r:·t 0 o Jfi-¥!:J:, $f~C7) 
---1::_jffiffilJJ'"t::ii: tt 6 ti,&'., $f~C7)*jffiiJ, t:, ~l±l l'J'.' V1 J: 3 

t::ii:tt6 c: tiJ,-flfi lt•◊ it:.'7 ·:t+l'flltt!:J:, '7 ·:t+'!ft 
ttffil t i:*i'. l --Ct 1 6 t t Cl)lf, $1~!1.'i;JffiiJ, t:, Tnt::~te 
-t0J:3t::iitt0c:tiJ,tzHU•◊ t- 1J:tf-ff!ltti:J:, '7 
·:t+l'flltfiJ>':7 ·:t+'!ftttfflliJ,t:,{*i'.~11'.ll#;~h n,6 t tCl) 
h, $f~J1.';;00iJ1 G T:nt::~te-t6 J: 3 t::ii:tt6 C: t iJ'>ff 
i lt•◊ 

[ 0 0 0 7 ] ::zjs;~BJ!-C-'!:J:, Jfi-¥t:: 7 '1/ ;> ~{tffilH'.ttt--c 
t, fl:< , it:. r- 1) ;ff-ffiltf!:J:Jf3[-¥C7)JlJT5Eli'Jlfit:::ti~!l!T 6 
J: 3 t::Wcfl-t 0 t :!¾t::, Jfi-¥t::i:J: 1-- 1J :tf-ffiltt:ti~!l!oot 
iitt--C l> fl:~·◊ 
[0008] 
[ 1tffl] tl!f:ZCl)*i~iJ,---1::_ T:nftilt::ffitt~ h n •6 t t, 

___l::_C7)$f~C7)'7 ·:t+ff!ltt!:J:TC7)$i~C7)'7 ·:t+'!ftttffllt::{*i'. 
l, %Jf3[-¥C7)J\/ f!v!H!itlx---1::_t::tt@'~ht:.4x!1Jt::,j:.., 
n,0 ◊ f- l--C, :i!iH~C7)$f~H/f~---1::_tf0t:./ltJ1\/ f 
JvHE1'fT 0 t, J\/ f 1H:J:{1~-¥~C7):fJt::.Bz l --C@Ji/J 
l, J\/ t:' ;H::Jt*t~htdiMGffiltfiJ,5!*0h --C '7 ·:t+ 
ffllttt::'l.,*:fJiJ,{i.h6◊ C:Cl)*:fJt::J:1], '7·:t+l'flltf!:J: 
c:. ht {1~-t 0 :fJ t::vt l --C@Ji/J l, T C7)$f~C7) '7 ·:t +'!ft 
ttff!liJ, G ~11'.ll#;~ h --C, ___l::_C7)$f~!:J:1'f~---1::_tfnJt~t::'J'.' 0 o 
Uc. iJ'>.., --C , ::zls;~BJjC7)J1i/J:i:t 7 ·:t + 1/ ;1... TA -z:-·!:J:, Jf)[-¥ 
Cl)J\/ t:' JvHE1'fT 6tc.:·tt-r·, '7 ·:t+ff!ltt!:J:Eli!Ja1t::1* 
i'.~1/'.ll#;~h6, ~t::, J\/ t:' JvHE1'f l "C1'l~---1::_tft:.$i 
~ ~ , T:n t::Wcfl lt:.$i~C7) 3 ;t t::ffitt l, Jf)[-¥(7)1 \ / 
fJviPG-¥~/litt t, J\/ f;HHJ~-¥BH::J: I] @li/Jl 

--C ~tlx---1::_t::tt@'~ ht:.4x!1Jt::~6 ◊ C: C7) t t , :tiMGffiltf 
iJ,t:, '7 ·:t 1-$:tf(::{i_h.., n ,t:_*:fJWiJ:ii I], '7 ·:t +ffil 
tf!:J:C:hHt~-t 6:fJt::J: I] @Ji/JL --C, T:nt::Wcfl Lt:. 
$i~C7) '7 '1/ +'!ftttffllt::{*i'.T 6 ◊ U:.iJ'>.., --C, ::zjs;~BJjC7) 
Jti/J:r.t '7 '1/ +:.,, ;1... TA -ru, Jf3[-¥C7)J \ / f JviJ> G-¥ t liif 
-ttc.:H-r·, '7 ·:t+l'flltt!:J:Eli/Ja1t::'7 ':t+'!ftttffllt::{*i'.~ 
h-tio 
[0009] 
[~:n&0JJ] i.:ff, i~:iff[filjffi~~!W,L --C::zls;~BJjC7)ftf5m'J'.'~ 

n&%!1J tiJtaJ!-t 0 0 

[ 0 0 1 0] [ill 1 !:J:Jti/J:i:t':7 ':t 1-:.,, ;1... TA~ fflt ,t:.$1~ 
1 0 ~tl!Ix*.llhi'.h-l:tt:.*1*Jl.[;R[•ci!0 I], [ill 2 !:J:C: C7)$j~ 
1 0 C7)JJ'"~l/'.[;R[-Z:-·i!0 6 o $1~ 1 0 !:J:, 51ctlx 1 1 t m 1 2 t 
:!i'E.$:tf 1 3 t !1.'i;t)Jz 1 4 t v-Jv l 5 t Jti/J:i:t':7 '1/ + 1/ ;1... 

c-:;-At Hffii, C:C7)J1i/J:i:t'7 ·:t+:.,,;1...c-:;-A!:J:, Jf)[-¥3 0 
t , '7 ·:t +~fl 4 o t , C: h G tJt*t-t UiMGffiltf t L 
'(Cl)-"(Jvr- 7 O t Hli --C~•-tio c:c:-z:-·, 51ctlxl 1 !:J:, 
*00{±---1::_tlx 1 1 at ~t)Jz 1 1 b U::Jfi-¥ 3 0 ~Cl)p)T-~$ 
tfiJ,u'rJ5E~h, Jf)[-¥30!:J:*001±---1::_tlxl l aJ:l]'l.,---1::_:fJ 

!(3) 003-194020 (P2003-194020A) 

t::~te L'J'.'t 1J: 3 t::ii:tt0h6 ◊ it:.:!i'E.$:tf 1 3!:J:h':ti" 
Cl){!IJ:!i'E.1 3 b Ui:!i'E.1 3 at iJ,t:,,j: I], jjijj{!IJ:!i'E.1 3 b C7) 
ff;Jlffi---1::_:nt::!:J:f-h-fhv-,v 1 5 iJ'u'r15E~h, jjijjiJ!IJ:!i'E.1 
3 b Cl)ff;JlffiT:nt::!:J:f-h-fh '7 ·:t +~@'4 O iJ>u'rJ5E~h 
0 o %'7 ·:t 1-~@'4 o t::Jfi l]{ftt Ght:_-"(Jv r- 7 o !:J:, 
ifflJ:!i'E.1 3 bO)ff;Jjffit::iB'7lLht::~ii~n, %v-Jvl 
5 t%/!IJ:!i'E.1 3 b cCl)itia/!raitJ:ffi..,--cJfi-¥3 0 t:::tiMG~h 
6, !1.'i;t)Jz 1 4 !:J:, H!IJ:!i'E.1 3 b t::u'rl5E~ht:. '7 ·:t 1-~@'4 
o t::xtftil-t 0 21i'Jlfit::-tJJ:7.:t 1 4 aiJ'%fflG~h, %-tJJ:7.: 
t 1 4 a !:J:, C: C: iJ> G 7 '1/ +~@' 4 0 0) }- IJ ;ff- v r,­
-'?7 '1/ TV} \-fJ>/±lJ... i]-t 6 t:./Jb t::ffl~ • Gh 6 ◊ m12 
!:J:, ;f'tj',tfl 2b, 12b' (;:~BJlft:i::-j:7;> 1JJvtlxl 2 
a /J>Jf)[ I] {1tt t.,;h, T(}!IJO);j'tj',tf 1 2 b ' t:: '7 ·:t +:r.tlfi-¥ 
5 OiJ'>u'rJ5E~h, ---1::_f!frr0;f'tj',tfl 2 bCl)jjijjftimt::1'1R11!11i-'?o-
7-l 2 e iJ,i1ttGh0" %0-3-1 2 e!:J:%v-Jv 
1 5 t:::,t1'fnJt~t::m:/ltJ Gh, '7 ·:t +:r.tJfi-¥ 5 o !:J:, C:h 
t::xtftil-t 6 !1.'i;t)Jz 1 4 0 Jlfi5E{lI@'t::ii:tt 0ht:. '7 ·:t 1-1:fttt 
$ ([;R[~-1:tf) blfiltEltEt::{*i'.T-ti◊ m1 2~00< t 
t t::!:J:, '7 ·:t 1-:r.tJfi-¥ 5 0 t::-¥t~t J...h --C '7 ·:t 1-al/'.ll#; 
L, m1 2 HIJIL---1::_tfh!:C 0-7-l 2 e!:J:v-Jvl 
5 t:,t1=r l --C, m 1 2 !:J:lfflnY.:~h-ti ◊ 
[ 0 0 11) {Xt::, Jti/J:i:t':7 '1/T1/ATA0%~mtt::"J 

t 1--CiJtBJ!T 6 0 [ill 3 ( a) ~ ( C ) !:J:Jf)[-¥ 3 0 ~~T[fil 
-r·i!01], [;Rl4W\/f'Jv3 2C7)@Ji/J4ffiJ~~lt:.Jf3[-¥3 
o C7)1'ffilffi[;Rl•ei!0 0, [;RI 5 !:J:Jfi-¥ 3 o 0*.ll.JL[;R[•ei!0 0 0 Jfi 
-¥ 3 o !:J:, fJJ\- 3 1 t::1v r 1v 3 2 iJ'ffi:ti•r·u'rJ5E~ 
h, -"(Jv t- 7 o iJ,.A(,v t-u'r15EJ!,3 5 t::J: 0 t; }'\-3 1 t:: 
u'rl5E~h, c:0t;1{,-31iJ,filiff!ltf3 3t::J: 0~1"x34 
t::m3g ~ h, 11!111$:tf 3 3 t::1 q, 3 6 iJ,ffi~ ~ h 6 , ~ t:, 
t::if*lllt::iJtBJl-th!:L t; }\- 3 1 !:J:, -t:z0t1xttH.fr I] 
a!Hf--C%fflt~ht:. 'l.,C7)-Z:-·i!0 I], ---1::_Ui}$3 1 a Cl)jiliJ/J!.IJiiT 
:nt::i:urrn:fllt:::ttr I] [11:Itf Gh --C f!!IJ00$ 3 1 d iJ>jjjfflt~ 
h, C: 0/fflJOOffil 3 1 ct t::filiffiltf 3 3 ~ffet~T 6 t:./ltJ0tL 
31 fiJ,~i~~hn 1 6, it:.f;J'l-310Wf/ff1Jt::!:J:, 
---1::_00$ 3 1 a iJ,T:nt::!I!:lTh'tfllt:::ttr I] a!Jtf 0h --CWfOOffil 
3 1 ciJ'%fflG~h, Wf00$31 cCl)jjijjf!!IJt::wvnvftfm 
$3 2 aHllrLJ...h6tc./ltJC7)-tJJ:7.:t 31 eiJ1ii:ttGh, 
~ Gt::, Wf00$ 3 1 ct::!:J:.A(Jv r- u'r15EJ!, 3 5 t :1r,,3g-t 6 
t:./ltJ0:1I,,-=HLiJ,ii:tt Gh --C ~ 16 o 

[ o o 1 2 ) ~tlx 3 4 'l., , [c,];&t::-t:z0t1xtt H.fr 0 a!M 
--C%fflt~ht:. t, C7)-C-·i!0 I], !1.'i;00$ 3 4 a Cl)jjijj/ff!JIJ>t.fr 0 all 
tf Gh --C 7 7 /1/ 3 4 c iJ>jjjfflt~ h, fiiffW:t.fr I] al!tf G 
h --c JLL I]$ 3 4 eiJ1%fflt ~ h, c: 0..lL---1::_ 0 $ 3 4 et:: 
xtftil-t 6!1.'i;00$3 4 a 0JlJr5E{lI@'iJ,-tJJJLM.fr 0 al!tf Gh 
--C..lL--1::_0$34 fiJ1%fflt~h, C:h0..lL---1::_0$34 e, 
3 4 trait::11!1113 4 d iJ'>Jf)[ I] 11tt G h n 16, C: 011!11! 3 4 
d!:J:'7·:t+'!fttt$34 de L--C~ffl~h0'l.,C1)-Z:-•i!000 
~Gt::, jjljj7 7 /1/ 3 4 c Cl)fi:nt::!:J:, 11!111$:tf 3 3 tffet 
~-t6tc./Jb0tLNf-t o11!11itlll3gffil3 4 giJ,ii:itGh --c~, 
60 
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[ o o 1 3 ] J'(Jv r- lm5EJ'l, 3 5 !:l:, ml 4 &Um! 5 t::lG l 
tc:J:3t::, '7.r.f35c(l)jjljjjJ!lj(;:77 ✓ ;)35a, 35 
e iJ,i~ttGhtc:!:Hl:.1"FJB:J:k0li0--c-it ".J, JEJ(;:J'(;v t­

tfJltL3 5 b, 3 5 diJ1%mt2'-h, 73 ✓1/3 5 a t::tlll 
-=ftLiJ1~i~2-h n,1 ◊ c:.01'(1v t-!m5i:'J'!,3 5!:L /'(Jv 

t-tfJltL 3 5 b , 3 5 d t:: J'(Jv t- 7 0 i tfJI l, C: 0)1'( 
Jv t- 7 o 07'cUffii 7 3 ✓1/3 5 a c 771'(-3 l 0Wf00$ 
34 c t·c~uJ: :it::tlll-=f3 9·-c_tl:_W:iGh6◊ 
[ 0 0 14] Jf.R-¥3 O!:L J,::J._l0~mtiml5 t::lGUc:J: 

3 t::*.ll.h.lL--C 1 C: c t::J: ".J%mt2'-h1, T7Jb0, t,,1'( 
- 3 1 t::!i'fW:i1 \ ✓ r 1v 3 2 , /'(Jv t-!m5i:'J'!, 3 5 , /'(Jv 

t- 7 o ilm5E l --C :t:32-, c: 0t,,1'(- 3 1 0jjijjiJ!IJOO$ 3 1 
di, 7 "I >·v-- 3 8 ifr l 'fjj!jj:1J(l)!j!il!tfog$3 4 g(I) 
Fsit::itt/Jb, t,,1'(- 3 1c!K00$34 a c 0Fsit::1'(;( 3 6 
Hcil!ll, C:hG!l!il!tfog$34g, 7-1/>-v--38, 1'( 

;( 3 6 , t,, 1 \- 3 1 0tL 3 1 f t::!l!ilr$:tt 3 3 i It~ l, 

C:0!1!ilr$:ti3 30jjljjUffi(l)iJt::Elf;_tl:_b':ifffii3 7 iltt/Jb6 
c, Jf:X-¥ 3 O !±ml 3 t::lG Uc: J: 3 t::JBmt 2'-h6 ◊ C: 0 c 
2-, J\ ✓ fJv32!i7Jl'l-3 lifrlV'li-36iJ>G11 

,m 2' h --c :B I) ' ml 4 (1)~¥1 --C'lG Uc: :f:kJiJ t:: 7J --:i '( ~ l 0 0 
c: 0:J:kJiJiJ' G , -¥ffi--c-1 \ ✓ f Jv 3 2 i tEM l --c M0 _itf 
0c, 1\ ✓ flv3 21i1'(;(3 6iJ'0s'ttt0:nt::ocl, !l!ilr 

$:ti 3 3 i t!R!l!ilr c l --C )';;El] R 41f ftiJ t::@.li1J l, 2 ,~iii¾! 
--c-7GLtd&:m¾t0{llilft::~l, J'(;H 7 O!i512-J:HG 
h 'Cil:[:1JiJ,3 '1/T~il!i:4 o t::{i~2'-h0 ◊ ~t::, -¥ffi--c­
tEM l tc:J V flv 3 2 i{&m¾t0{llil!l--C'Jli!ET c , I\ ✓ f 
Jv3 2 !i1q, 3 6 t::11,m2-n --C)';;EPR 31fr/iJt::@.li1J L, 

~¾J--c-lG Udllil!lt::~ l, c: 0 ct, J'(Jv t- 7 o !:l:;ff!v 
--c-if.R:n a,i;~ 2'-h 6 ◊ 

[ 0 0 1 5 ] <X(::, ml 6 ( a ) ( b ) !:l: 3 '1/ 1-~il!l 4 0 

0f!!IJTIITm!·-cit I), 3 '1/1-s'tli$3 4 dipGf*ii-iJtjrJ;~c1 
htc: :J:kJiJiJ{lG 2'-h --c ~ l 0 0 1 tc: ml 7 Ii 7 '1/ 1-~il!l 4 0 i 
ml 6 ( a) (l)~jJ!ljiJ>(,J!tc:$7J"l'triffim!--C'it I), 7 '1/ 1-§'t 

tt$ 3 4 ct c {*it ltc::f:kJiJiJ,7G2'-h --Ct 1 6, 3 '1/ 1-~il!l 
4 0 !i, 7-7-4 2 ct- 1) jf-$:tt 4 3 c 7 '1/T$:ti 4 
5 c t.±.~$c L--c1m1.z --c~,00 7-7-4 21i, rg$t:: 

t-9#-$:ti43c3o/1-$:ti45i~~T0~Mt• 
7_, jjijj$:tf43, 45iJ1El1:E(::@]iJJ--C'2-0J:3(::, 2t\c 

01'!x::tt 4 2 a , 4 2 b Hiff-'l1<J'rt::Jli!E~ l --C lm5E l, jjijj 
H!IJOO c TOO!ilfflnz:f:kJiJt::JBmt 2'- h --C :t3 ".J , r!x::tt 4 2 b 0 
-1$t::f_&~0Jf*ar!x:4 7 itfJIT Mc:W:i0ltJltL4 2 iJ, 

~i~2-h --C~ 10 o 

[ o o 1 6] 3 '1/ 1-$:tt 4 5 Ii, 1~t::~l5E2'-h0 li 0--c­
W!~t ,iJ,, c: c: --c-w~2- !iii' 3 mm:t¥1t01'!x::ttiJ,t:,JBmt 
2'- htc: $;,t,t--C-it --:i --C , §'tiJ)g,;g-=f 4 5 b c {*ii-[!!}$ 4 5 d 
c ti®l:$ 4 5 c c i {jffi i_, m,11r 4 5 a t:: J: I) @]iJ)liJfi~t= 
7-7-.. 4 2 t::filog 2'-h0 c c l, t::, J q, 4 6 t:: J: I) )';;EIJ 

R21f[ti]t::{-t,m2-;h--C~ 100 i*ii-[!!}$4 5 d!iWTic.Jf:X-¥ 
3 007'1/1-5'tlt$34 ctt::f*iti'"0${ll--C'it00 itc: 
§'tiJ)g,;g-=f 4 5 b Wf _tl:_ffi 4 5 b ' U]!a:/iJJOO 4 5 b " c i 
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{iffi i_ , tl!'liJJOO 4 5 b " !i 3 '1/ 1-$:tt 4 5 iJ,ml 7 0:f:kJiJiJ, 
Gm! 6 ( a ) 0:JU~t::@]iJJT 6 c 2- (::, }- 1) ;!,f-$:tf 4 
3 0{*ii- v 1 '1-4 3 e iJ,fl!i'iJJT 0 oo--c-it ".J , w _tl:_ffi 4 5 

b' !iml 6 (a) 0J: 3 t::3 '1/ 1-$:ti 4 5 iJ13 '1/Ts'ttt 
$ 3 4 ct iJ, G i*ii-trl;~ 2'- htc: c 2- t::, c: 01:kJiJ i *lMT 
Uc:b':i t- 1) ;f,f-$:tf 4 30){*,s-v}'l-4 3 e t::{*ii-T-6 

tc:W:i0oo·cit0, 2-Gt::, ti®l:$4 5 ct::!iJf*ar!x:4 7 
0TUffiiJ,e ✓ 4 7 b t:: J: I) filog 2- h0 ◊ C: (l)Jf*ar!x: 4 7 
0 -1Uffi!i t:0 

✓ 4 7 a t:: J: ".J J'(Jv t- lm5Er!x: 4 1 t::filog 2'­
h, /'(Jv t-lm5i:'r!x:4 1 t::!il'(Jv t- 7 o iJ,:ti®l:2-h0, 
[ 0 0 1 7) t- lJ :tf-$:tt 4 3 Ii, 1~t=~l5E2'-h0 'l,(I) 

--CU~~ ,iJ,, C: C: --CUJJ2'-!i!:l 3 mm;t¥1t01'!x::ttiJ,t:,JB 
mt t- htc:$:tt--c-it _, 'f , -f,t-t::JB mt t- htditrl!I! L-- 1 \- 4 

3 d U*ii-v 1 'I- 4 3 e c i {iffi i_ , t!R!l!il! 4 3 a t:: J: I) @.I 

iJJJiJfi~t::7-:z 4 2 t::filog2'-h0 cc l, t::, ;q,4 4 t:: 
J: '))';;EPR l1f[ti}t::11,m2-nn 100 titrl!f!vJ'l-4 3 ct 
!i?t;Uffi(:: C0 

/ 4 3 b '('fil:'g2'-;htc: Q-7-4 3 C i{f 
L, c:0□-3-4 3 ctJ,, r1Jt::i'icil!i'.2-ntd,tfit-1 o 

0Jf:X-¥3 00t,,1'(-3 1 t::titrl!l!i'"6◊ itc:i*itvi"-4 
3 e !:l:, wric. Uc: J: 3 t::, ml 6 ( a ) 0 J: 3 t:: 3 '1/ 1-$ 

:tt 4 5 iJ' 3 "1/ 1-s'ttt$ 3 4 ct iJ, G i*ii-11;~ 2'- htc: c 2-
t::, C:01*ii-trl;~:[:kJiJi*lM--t0tc:W:iw_tl:_ffi4 5 b' t:: 

i*ii-T 0 tc:W:i0 li 0--c-it 6 ◊ 

[0018)~~,mll,ml6&Z/ml7i.~l--C3o/ 

1-~il!i:4 0 0{tfflHJl.ElJlT 0 0 ml U::7G ltd J t::, ti 
fit- 1 o tJ, -1 r1f fti1 t::ffli!G 2-n --c ~, 0 c 2- , -1 t::i'icil!l 2-n 
tc:$ifit.1 O 0 3 '1/ 1-~il!l 4 O 0 3 "1/ 1-$:tt 4 5 Ii, rt:: 

i'icil!i:2'-htdffit-1 o 0Jf:X-¥3 o 03 '1/Ts'ttt$3 4 ct t:: 
i*ii- l --C :t3 ".J, C: 0{*it:f:kJiJiJrml 7 --c-ml7G2'-h --Ct 16 ◊ 
ml 7 (l):j:kJiJ(;:---:)~ 1--C, J!t::iJtElJli'"h!:L 7 '1/ 1-$:tt 4 5 
ttJ'l.1-4 6 O)jJ istli--C R 21J[ti]t::1'J ,mc1;h --C :BI), 1* 

,s-[!fJ$ 4 5 d iJ> 7 '1/ 1-s'ttt$ 3 4 d t:: 1** l --c ~ l 0 0 C: 
O)c 2-, }- IJ /,f-$:tf 4 3 {iJ'(i,4 4 (;:f1,m2-;h l, ti 
trl!f!vJ'l-4 3 d07'cUffi0□-3-4 3 di, T1ft::jllj2,ilf 
2'-htc:$ifit.100Jf:X-¥3 00771'(-3 U::titrl!l!l--C:B 
".J , i*ii- v J '1-4 3 e Ii 3 "1/ 1-$:tt 4 5 0§'ti1)g,;g-=f 4 5 
b (l)fl!'/iJJOO 4 5 b" t:: ~ti l --c ~ l 0 0 1 tc:' C: (I) C 2- ' 
3 '1/ 1-$:tt 4 5 t::!il'(Jv t- 7 o iJ, G 0if.R:h !i1tffl l --C ~, 

7Jt' 
[ O O 1 9 ) -11, J:J::i'icil!i:2'-htc:f!fit-1 O 0Jf:X-¥ 3 O 
O)J\ ✓ f Jv 3 2 i, ml 4 0)';;EIJR 41f[ti}t::@Ji1J2'--l±--C, 

-¥ffi~J\ ✓ f~32ifEMl--Cfffit-10iM0-11/0 

c, /'(Jv t- 7 o t::if.R:1JiJ,1tm l, c:0if.R:1JiJ,r(Jv t-lm5i:' 

r!x:4 liJ>GJf*sr!x:4 7 ifr l --C 3 '1/1-$:tt 4 5 t::fi~2'­
h6 o C:ht::J: ".J, 3 '1/1-$:tt 4 5 !:l:ml7 0:f:kJiJiJ,t:,)';; 
~R20~1fftiJ~@Ji1Jl,~it'[!fJ$45dc3o/Ts'ttt 

$ 3 4 d c 01*ii-1:kJiJ!itr1;~2-h, 3 '1/ 1-$:tt 4 5 0tl!'I 
i1J004 5 b" iJ> t- 1) :tf-$:tt 4 3 O){*ii-v /'1-4 3 e i 
f!!ll7J;i/•G, r- 1J :tf-$:tf 4 3 i)';;EIJR 10~1f[ti}t::@J 
i1J2--l± 0 ◊ -fl --C, 3 '1/ 1-$:tt 4 5 iJ,)1Jr5EJEJ1t1 --c-@.li1J 
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T 6 t , {*i°r v J 'I- 4 3 e iJ!~i!J~-f- 4 5 b (,')t'J' _tl:Jij 4 
5b' t:{*i°rl, 2::.ht:J:'J, 7,yf-mH>t45!:J:1q,4 
60:tJt:vtl·c ml6 (a) 0J:-:it:1*i°r/fi4~cht..::J:k 
11;1:··w_tl:_T i. c.:. 0t t, t- 1J ;1f-im:tt 4 3 @fili;t,1-:;{ 
4401J~vtltw_tl:_ltH'J,~~0□-3-43c 

!:!:ml 7 0{ll.ll!!J: I) '6~-=fT1f t:{ll.ll l n -i:fi. 
[ 0 0 2 0 ] <Xt=, fi'r'l:,J:Jft..:$1'if:$; 1 0 i T1ft=Wcllc 

h~ftf:$;100L~~0Tt, r-0#-$:tf430□-
3-4 3 c tL T1f0$]'if:$; 1 0 (,')Jj"_R-fc 3 0 (,')jJJ'I- 3 1 
t=ti/ri!I! l, }- IJ jf-$:tf 4 3 !;l:J'l:.:(4 4 0:tJt:vtl t R 
10~1f~~OOi/Jch6. 2::.0r-0#-$:tf43000i/J 
t: J: I) , {*i°r v 1-:-4 3 e !;l:, 7 'Y f-$:tf 4 5 C)~i/J~ 
-f-4 5 b 011' _tl:_ffi 4 5 b' iJ· t_,{*i';-/ri;~t-h, 7 'Y +im 
:tf4 5!:J:J'\i,4 6t:1f~cht*EPR21f~t:OOi/Jl, 
ml7 t::if;cht..:l j t:, Tt:Wcllcht..:$1'if:$; 1 0 C)Jf.£-¥ 
3 007,yf-~tt$34 dt:{*i°rT:fi. 
[ o o 2 1] <Xt:, ml6&Uml7 t Wli~:fi 3 ,yf-~11 
6 0 (;:":)~-it, ml8&U'ml9 i~m:ll tiJtaJIT6. 7 ,y 
+~116 0 !;l:, Y-;z 6 2 t r- 1) ;;~f-$:t;f 6 3 t 7 '1/T 
$:tf 6 5 t i.±.~imt l t{il!Lz., 3 -1+~114 o t !"-'ti 
t:$1Ifili; 1 o t:Jf.R 'J 1ftt Gh, Jf.£-¥ 3 o t J!i/J l ti/J{tT 
:fi l, C)'('ib :fi, 7-A 6 2 !;l:, pqJm(;: }- 1) jf-$:tf 6 3 
t 3 ,y f-lm:tt 6 5 t !DV§:T 6 ~traiHffi:t., TffiiJ{lffl:tlzc 
h tjjijj$:tf 6 3, 6 5 iJ!§Jtt:t:OOi!Jt·t 6 J: -3 t:Lffir!x: 
6 2 a t f!!IJOOr!x: 6 2 b , 6 2 e t t·% nx; ch t H I) , fJIJ 
ffir!x:6 2 b0T~t:!:J:73.'./:}6 2 ciJ!i~HGh, 2::.2::. 
t:1'n@HL6 2 diJ1~i~chtH I), Lffir!x:6 2 a0Llm 
t:i:J:1&~0.i\.1v t- ufil5Er!x: 6 1 t 3!*e:tt 6 7 t Hf5MT i 
t..:/Jt:>01t5MtL6 2 fiJ,~i~chn 1i. 
[ 0 0 2 2] 3 ,y f-$:tf 6 5 !:l:, ~i/J~-f-6 5 b U*i°r 

[Ll]$6 5 c Ui®\:$6 5 et Hiii.z, f!Kifiili6 5 at:J: I) 
OOi!JriTFJ~t:7-;z 6 2 t:f!K%ch6 t t l> t:, 1-::.:( 6 4 
t:J: I) *EPR 61f~t:{f~ch tH I), 2::.01'\;t, 6 4 
!:l:, -f (,')-~iJ, 7 ,y f-$:tf 6 5 C)J '\;t,ufilJE'.$ 6 5 d (;:ufil 
5Ech, 1-t!:!.~iJ,t- 1J;1f-lm:tt6 301::.".:,,6 3 ctt=ufil5Ec 
ht~ -i 6 . {*i';-[LIJ$ 6 5 c !iWiic.Jf.£--'j= 3 0 0 7 '1/ +~tt 
$3 4 d t:{*i°rT 6${ll.1'.:··ib 6. it..:~i/J~-f-6 5 b!:l: 
t'J' _tl:_ffi 6 5 b ' Uii/JOO 6 5 b " t Hi ,z.. , tii/JOO 6 5 
b " Ii 7 ,y f-$:tf 6 5 iJ1ml 8 ( b ) 01:kJiJiJ, G ml 9 01:k 
JiJt:OOi/JT 6 t t t=, r- IJ jf-$:tf 4 3 C){*i°r~-f-4 3 
b iJ!tii!JT 6 ffit•ib I), f'j':_tl:_ffi 6 5 b' !iml 9 0J: -3 t: 
3 '>' f-lm:tt 6 5 iJ! 7 '>' f-~ttlm 3 4 ct iJ· G {*i';-f§;~ ch 
t..: t t t=, 2::. C):jf IL~ i *ltfi'rT 6 t..: 19':> r- 1) jf-$:tf 6 3 0 
{*i°r~-f- 6 3 b t: {*i°rT 6 t..: 1:1) 0 ffit• ib 6 . c G t: , ti 
mlm6 5 et:ii3!*stt6 70T~iJ!l::.".:,,6 7 bt:J: 0m 
%ch6. 2::.03!*s:tf6 7 t:!:J:-!HL6 7 aiJ,i~ttGh t 
HI), 2::. 0-J:Hl 6 7 a t:!;J:J\.1v r-ufil5Er!x: 6 101::.".:,, 6 1 
b iJ!5M ch tf!K%ch, J\.Jv t-ufil5Er!x: 6 1 t:l;J:J\.Jv t- 7 
0 iJ>trmc h:fi O ~b' 1::." / 6 1 b !;J:.i\.JH ufil5Er!x: 6 1 
t:ufil5E c ht..: l> 0t·ib 6. 
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[ 0 0 2 3 ] r- 1) jf-$:tf 6 3 !:l:, L~ffJliiJ!f!KQ!ili 6 3 
at:J: 'JOOi!JnfFJ~t:7-;z6 2t:f1K%ch, 2::.0f!KQ!ili6 
3 a0Lf!!IH:w_tl:_~-f-6 3 eiJ;i~ttGh, TfJIJt;:f*i°r~ 
-f-6 3 biJ!i~ttGh, 1::.".'./6 3 diJ•G3 ,yf-$:tf6 5 i 
tJ[ij':fiJ'\;t, 6 4 t:J: 'J*EPR 51f~t=1f~ch n-i 
6. it..: r- 1) jf-$:tf 6 3 0T~t=!:l: t·.:,, 6 3 d t·□-
7- 6 3 c iJ!f!K%ch, 2::.0□-7-6 3 c iJ!, T1ft= 
Wcllchtdl'if:$; 1 0 C)Jf'i[-'j= 3 0 (,')j;J'l-3 1 t:ti/ri!l!T 
6. itd*i°r~-f-63b!;J:, Wiic.lt..:J:-:it:, ml90J: 
-3 t: 7 '>' f-lm:tt 6 5 iJ17 '>' f-~ttlm 3 4 d iJ• G {*i';-1!;~ 
cht..:t t t:, 2::.01*1'r:f!;~:J:kJ1Ji*ltfi'rT6t..:/Jbt'J'_tl:_ffi 
6 5 b ' t:{ii\i'rT U..:19':>0 l> 0'"C"ib 6. ct:, t:, W _tl:_~ 
T 6 3 e !:L r- 1) jf-$:tf 6 3 iJ>ml 9 0:J:kl'L&iJ• t_, ml 8 
( b) 0:J:kJiJt:~6 t t t:, Lffir!x:6 2 a0TOOt:~t 

~t__:'), )'- l)jf-$:tf6 3000i/Jit'J'_tl:_c-\t.'fifc:l:i)C)l, 
C)"c'ib:fi. 
[ o o 2 4] <Xt:, ml8&Zlml9 i~m:ll t 3 ,yf-~11 
6 0 0{1':J+I tiJtBJIT 6 0 ml 1 (,')$]'if:$; 1 0 t= 7 '1/ +~116 
o iJ!Jf)[ 'J{fttGht..:ti;i';-t: l>, $!'if:$; 1 o iJ!L T1f~t:ffi 
i¼cht..: t t, Lt=Wcllcht..:$1'if:$; 1 0 (,')7 ,yf-$:tf 6 
5iJ1, T1ft:Wcllcht..:$1'if:$;10(,')7,yf-~tt$34d 
t: {*i°r l, 2::. 0{*i°r:J:kJiJiJ!ml 8 ( b ) 1:·•:if; ch 6 . ml 8 
( b) tU, 7 ,yf-$:tf6 5!;l:/'l:.:(6 40:tJi~!ttR 
6 ;f~ t= 1f ~ch, {*i';-[!!]$ 6 5 c iJ{ 7 '1/ +~itim 3 4 
d t:{*i°rT 6 0 2::.C)t 2'' }- 1) jf-$:tf 6 3 !ii"-' t,J'I;{ 
6 4 t=1f~ch, ~~0□-7-6 3 c ii, T1ft=Wcll 
cht..:$1'if:$; 1 00:iri-¥3 00n1-:-3 1 t:ti/ri!l!l, f*i°r 
~T 6 3 b !:l: 7 ,y f-$:tf 6 5 C)~i/J~-r 6 5 b C)fg/i/Jffi 
6 5 b " t: ~ti l n 1 6 . it..:, 2::. 0 t t , 7 ,y f-$:tf 
6 5 t:!:l:J\.1v t- 7 o iJ• t;,~1JiJ{1tffl l n 1~ ~ 1 

[ 0 0 2 5 ] -1f, Lt=Wc@'.cht..:ftiif,; 1 0 C)Jf'i[-'j= 3 0 
01 \.:,, f Jv 3 2 t OOi/J c tt, -¥t~t•tE'f'r l t $!'if:$; 1 o t 
fi'ri;,Ltf 6 t, J\.Jv r- 7 0 t:~:tJiJ,ftJ+ll, 2::.0~:tJiJ; 
J\.1v t- ufil5Er!x: 6 1 iJ, i::, 3!*s:tt 6 7 t 1r l t 3 ,y +im:tt 6 
5t:{i;~ch6. 2::.ht:J:'J, 7,yf-$:tf6 5!iml8 
( b ) 0:J:kJiJiJ·0*EPR 6 0~1f~t:OOi/J l, {*i';-[LI]$ 
6 5 ct 7 -:;+~ttlm3 4 ct t01*i°r:J:kJ1JiJ!/fi4~ch, 
7 '1/ +im:tt 6 5 C)fg/i/Jffi 6 5 b" iJ! r- 1) jf-$:tf 6 3 0 
{*i°r~-f-4 3 b i;Ji!ll~iJ,t:,, r- 1J/J-$:tf6 3 i*EP 
R50~1f~t:OOi/Jctt6. -flt, 7,:;f-$:tf6 5iJ; 
JiJrJE'.J!j flt i 1:··00i!JT 6 t , {*i°r~-f- 6 3 b iJ!~i!J~-f- 6 
5 b(,')f'j':_tl:_ffi6 5 b' t:{*i°rl, 2::.ht:J: I), r- l)jf­
$:tf 6 3 t 3 '>' +lm:tt 6 5 !;J:1 q, 6 4 0:tJ t:vt l t, ml 
90J: -:i t=iii\i'rl!;~cht..::it11J1:··w_tl:_l, 2::.0t t, t­
lJ jf-$:tf 6 3~~(,') □-7-6 3 c !;J:ml8 ( b) C){ll. 

ll!!J: 'J t>~-=fT1ft:{ll.ll l n •6. 
[ o o 2 6] ;;:,t:, fi'r'f.;,Ltft..:$1'if:$; 1 o iT1f0$1'if:$; 1 
0 0Lt=~0T t, r- 1) jf-$:tf 6 3 (,')Q-7-6 3 c 
!i, T1f0$1'ivl,;100Jf3[-fc300n1-:-3 1 t:tr/ri!l!l, 
t- 1J jf-imtt 6 3 w "::l 4 4 011 t=m l t R 1 0~1f~ 
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t=:@Ji/J~h6, ..:. 0) r- 1) jf-lmtf 6 3 O)@Ji/Jt=:J: I), {* 
if~-f- 6 3 b !:l:, 7 "I 1-Jmtf 6 5 O)~i/J~-f- 6 5 b 0W 
Jl::Jij6 5 b' iJ,t:,{*iii!it~~h, '7 ·1+lmtf6 5!:l:F,;t, 
64t=:1f~~h'C$1;JIJR5JJlnJt=:@Ji/Jl, 1;){18 (b) t=: 
:ir;~ht~J: -3 t=:, Tt=:111icli~ht~':tiHt 1 oo:iJf:X-¥3 oo:i 
'7 ·1 +~ltlm 3 4 d t=:{*i'i'T 6 ◊ 
[0027] 
[~BJjO):J}J:W:] ::;js;~BA'{:U, J::TJJlnJt=:fiUi!G~hUll(:iji; 

c:· -3 l Ui/:~"i!Jll'~t=:J:U!i'f 6 t> o:it·it IJ , '7 ·1 +~ii 
!:l:, TJJt=:111icli~ ht~$Jl(:iji;o:i '7 ·1 +~ttlmt=:/!1/:~"i!Jll'~t=: 
i*i'i'T 6 '7 ·1+lmtf t, .:. 0'7 ·1 +lmtf ifi=i!J~it 6 r-
1J ;;'f-lmtf t Hi X., .:_ 0) r- IJ ;f,f-JmtJ!:l: TJJ0;til'filc;t=: 
fi~!I! lt~ t e- t=:'7 ·1+lmtfif1=i!Jt-it'f '7 ·1+~ttJmt=: 
{*ii~it, '7 ·1+lmW:l:, ..:.niJt~~tt0ht~$1l'filc;o:i1\Y 
fJviJt@Ji!JT6 t, TJJ0':til'filc;o:i':7 ·1+~ttlmto:i{*ii 
1Jrl!1t~~h6 J: :i t=:'Jf:;mt~h n •6" lt~iJr., -r, Th 
t=:JiiJ,nUil'filc;o:i '3 x. t=:ft!:!.o:i'til'filc;ittlii'" 6 tc:·we, jj!jj 
'til'filc;i- Efi/JS'.JiJ'--:)111f~t=:5JJ;!ii'" 6..:. t iJ,·-ce- 6 t t l 
t=:, .:. o:i5U!i:f:k1i'J i Jf:X -¥01 \ Y r Jvo:iti11=tc:· tt-z:·~~ t=: 
1!11'.~T 6 ..:. t iJtnJt~t=~., t~ o 

[ i;){jjjjO)ffllji~~5tBJj] 
[ i;){l 1 ] ::;js;~BJjO),i!i/J5't7 '1/ +s., ;z f' .b. i-ffl~ •t~;tjj'filc;i 

fl/:fH[h-i'thittd';OftJ:\i;){IT·it 6 ◊ 
[ i;){l 2 ] ::;js;~BJjO),i!i/J5't7 '1/ T1/ ;z TL i-ffl~ ,t~;tjj'filc;O) 

-½'-1!11'.i;){lt·it 6 0 

[1;){!3].i!i!J5't'77+s.,;zf'.b.0n.cf.i:if.;'fl;){l~it'J, 
(a) !;l:->jZ-ffii;){I, ( b) !:l:lEffii;){I, ( c ) W!frrffii;){IT·it 
6, 
[ 1;){14 ] J\Y f Jv0@Ji/J;f:fc1l'JiJ'>{&:t!1J!T•:if.;~ht~Jf:X.cf.0 

[1;){13] 

(c) (a) 

lffiffil;){!T· it 6 ◊ 
[ 1;){15 ] J:!i/Jrt':7 ·1 + S., :Z T .b.0Jf:X-¥0*ll.-1l.i;){IT·it 6 ◊ 
[1;){16] J:!i/Jrt':7 ·1-fS.,:Zf'.b.0)7 ·1+~1ii:if.;'fl;){!T· 

it I) , ( a ) !;l:fj!ljjjji;){I, ( b ) !:l: ( a ) t=:;B tt 6 :ti:JJiJ' 
t:,JUd!!Uffil;){lt·it 6, 
[1;){17] 1;){16 (a) 0~/!!.1JiJ,?:,-5l.t~lffiffil;){!T·it6, 
[1;){18] 1;){!6&Ul;){l7 t!:l:~~61i'J~0'7·1+~1ii:if.; 

'fl;){!T·it I), (a) W!!.IJffii;){I, ( b) !:l:lffiffii;){I, ( c ) 

!:l: ( a ) o:i~f!!.UiJ,?:, -5l.fd!!.1Jffil;){l, ( d ) !:l: ( b ) t=::B tt 
6 VI I Id-VI I Id¾!t=:ifht~lffiffii;){IT·it6, 
[ 1;){19 ] 1;){18 ( b ) o:i~/!!.IJiJ,?:, -5l.f~i!!.Uffil;){!T· it 6 , 
[ :j;r{}0)~5tBJj] 
1 0 ;tjj'filc; 
3 0 Jf:X-¥ 
3 2 J\YrJv 
3 4 d '7 "IT~ttlm 
3 6 J\;t, 
40 '7·1+~1i 
42 7-;z 

43 f' l) jf-l'flltf 
44, 46 J\;t, 

45 7 ·1+lmtf 
60 '7·1+~1i 
62 7-;z 

63 f' l) jf-l'flltf 
64 J\;t, 

65 7 ·1+lmtf 
70 -"Z;v t-
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Art Unit: 3736 

Confirmation 1402 
Number: 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR §1.56 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Submitted herewith on Form PTO/SB/08 is a listing of the documents known to 

Applicants in order to comply with Applicants' duty of disclosure pursuant to 37 CFR § 1.56. 

A copy of each non-US. patent document and each non-patent document is being 

submitted to comply with the provisions of 3 7 CFR § 1. 97 and § 1. 98. 

The submission of any document herewith, which is not a statutory bar, is not intended as 

an admission that such document constitutes prior art against the claims of the present 

application or that such document is considered material to patentability as defined in 37 CFR 

§1.56(b). Applicants do not waive any rights to take any action which would be appropriate to 

antedate or otherwise remove as a competent reference any document which is determined to be a 
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RELEVANCE OF EACH DOCUMENT 
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available. However, the absence of such translation does not relieve the PTO from its duty to 

consider the submitted foreign language document (37 CFR §1.98 and MPEP §609) 

Applicants respectfully request that each listed document be considered by the Examiner 

and be made ofrecord in the present application and that an initialed copy of Form PTO/SB/08 

be returned in accordance with MPEP §609. 

Although Applicant believes that no fee is required for this Request, the Commissioner is 

hereby authorized to charge any additional fees which may be required for this Request to 

Deposit Account No. 18-0882. 

Date December 4, 2019 

Reinhart Boerner Van Deuren s.c. 
Customer Number: 142078 
Telephone: (414) 298-8374 
Facsimile: (414) 298-8097 

-2-

Respectfully submitted, 

By /Derek H. Campbell/ 

Derek H. Campbell 
Attorney for Applicant 
Registration No. 70,608 
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(57) Abstract: When stackable boxes (1) are coupled together, 
which are optionally provided with a cover (la), all the boxes and 
covers have locking means, which are formed by at least one grip­
per part (2, 2a) at their underside, which is preferably biased (2, 
3), and which is capable of gripping an edge (4, 4a) provided at 
the upper side of the boxes or the covers. Hereby, boxes and cov­
ers may always be coupled together in an arbitrary order. In a first 
embodiment, the boxes and the covers have snap locks (2, 2a) and 
edges (4, 4a) in their gables, while, in a second embodiment, they 
are constructed with a gripper part and an edge in their one gable, 
while, in the other gable, they are provided with hooks or flanges 
which are capable of engaging fixing holes. The stackable boxes 
may generally be used as a storage device. 
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STACKABLE BOXES AND A STORAGE DEVICE 

The invention relates to stackable boxes which may be coupled to each 

other by locking means, said locking means being formed by locking parts 

5 at the bottom of a box which are capable of cooperating with locking means 

at the top of a box, wherein a removable cover has locking means at the 

bottom which are of the same type as the locking means at the bottom of a 

box. 

10 The invention moreover relates to a storage device. 

15 

Stackable boxes are known e.g. from DE Utility Model No. 78 28 640. 

These known boxes, which may have mutually different heights, may be 

coupled to each other and be terminated at the top by a cover. 

EP 555 533 B1 also discloses stackable boxes which may be coupled to­

gether. 

According to this patent, all the boxes have a cover which is confined be-

20 tween two boxes when the boxes are clamped together. 

25 

30 

Thus, the boxes are clamped together analogously with the boxes in the 

above-mentioned utility model, but with a cover which is arranged between 

the boxes. 

Accordingly, an object of the invention is to provide stackable boxes with or 

without a cover, which may be coupled together in order to achieve a more 

flexible stacking, where boxes and covers may be coupled together in an 

arbitrary order. 

The object of the invention is achieved by stackable boxes of the type de-
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fined in the introductory portion of claim 1, which is characterized in that the 

cover has locking means at the top of the cover which are of the same type 

as the locking means at the top of a box. 

5 Hereby, boxes and covers may be coupled together in an arbitrary order. 

10 

For instance, three boxes without a cover may be coupled together, or two 

boxes without a cover may be coupled together with a box having a cover, 

and in an arbitrary order. 

It is even possible to stack several covers on top of each other, if the 

teachings in claim 1 are followed. 

A user-friendly way of configuring the boxes and the covers is, as stated in 

15 claim 2, that the locking means at the bottom of the boxes and the covers 

are formed by at least one snap lock, which is adapted to grip an edge at 

the top of the boxes or the covers. 

Expediently, as stated in claim 3, the covers and the boxes have two snap 

20 locks and two edges, and, as stated in claim 4, at least one snap lock is 

biased, which results in an embodiment which makes it easy to couple-to­

gether the stackable boxes and covers and to separate them from each 

other. 

25 When, as stated in claim 5, the cover is provided with a carrier grip which is 

recessed into the cover, and, as stated in claim 6, the covers and the boxes 

have a snap lock at the bottom and an edge at the top in their one gable, 

while they have hooks or flanges at the bottom in their opposite gable, 

which are capable of engaging fixing holes positioned at the top of the 

30 cover or the box, it is advantageously ensured that the snap locks of the 

stackable boxes are not subjected to loads, which may occur if the stack-
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able boxes are very heavy, as the separation of the boxes from each other 

takes place in that the one snap lock is loosened from its edge on an un­

derlying box or cover, following which the loosened box and the overlying 

boxes are pushed to the side, and then the carrier grip is used for lifting the 

5 boxes away from the underlying boxes. 

When the boxes are coupled together, they are moved laterally inwards, 

whereby the hooks or the flanges extend into the fixing holes, while the 

snap lock automatically locks the boxes to each other. 

1 O Finally, as stated in claim 7, it is possible that the snap locks are arranged 

in the gables or on the sides of the boxes and the covers. 

As mentioned, the invention also relates to a storage device. 

This storage device is characterized in that each cover has upper and lower 

15 coupling means which are of the same type as the upper and lower coup­

ling means of the boxes, whereby, when the boxes are stacked on top of 

each other, the lower coupling means of each cover cooperates with the 

upper coupling means of an associated box, and if this box is positioned at 

the bottom in the stack, its upper coupling means cooperates with the lower 

20 coupling means of the overlying box in order to couple covers and boxes 

together. 

An expedient embodiment of the storage device is defined in claim 9. 

The invention will now be explained more fully with reference to the draw-

25 ing, in which 

fig. 1 shows a box with a snap lock and an edge according to the invention, 

fig. 2 shows two boxes with a cover which are coupled together, while 

30 

fig. 3 shows two boxes and two covers in a separated state, seen from the 
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side in section, but with a snap lock modified relative to fig. 2. 

It is noted initially that the parts which the covers have in common with the 
boxes are provided with the same reference numerals as the boxes, but 

5 with a suffixed "a". 

In fig. 1, the numeral 1 indicates a box which has locking means in the form 
of a snap lock 2 near its bottom in its one gable, said snap lock being 
formed by a plate which may rotate about a shaft. 

10 The snap lock is biased by a spring 3 so that its plate will normally be flush 
with the vertical wall of the gable. 

At its top, the box has an edge 4 which is adapted to receive a snap lock 
from another box or a cover, as will be explained below. 

Finally, at its opposite end, the box has another snap lock, which, however, 
15 need not be biased by a spring, but may be made of a resilient material, cf. 

also fig. 3. 

Further, the snap lock 2 and the edge 4 are configured in the same manner 
as described in the applicant's own EP 0 799 115. 

20 Fig. 2 shows two boxes with covers which are coupled together. 
At their lower side, the boxes have snap locks 2 which are biased by a 
spring 3. 

At their lower side, the covers have snap locks 2a which are biased by a 
spring 3a. 

25 At the upper side of the covers, which have a recessed carrier grip 8, edges 
4a are arranged, which are adapted to grip snap locks 2, 2a from an over­
lying box, or, although it is not shown, snap locks 2a from an overlying 
cover. 

30 In figure 3, the boxes and the covers have a spring-biased snap lock 2, 2a 
at their one end, while the snap lock 5, 5a at the opposite ends may be 
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made of a resilient material. 

The spring-biased snap locks 2, 2a have engagement faces 6, 6a, while the 

snap locks of a resilient material have engagement faces 7, 7a. 

When the boxes and the covers are assembled, as shown in fig. 3, a cover 

5 having a snap lock 5a without a spring is caused to engage an edge 4 on 

an underlying box 1 with its engagement face 7a by lateral displacement of 

the cover. Then, the snap lock 2a with the spring 3a will engage the edge 4 

on the box, whereby the cover is coupled to the box. 

The process may be repeated so that a plurality of covers and boxes may 

1 O be coupled together in an arbitrary order, however, the covers may also be 

coupled to each other. 

However, it is also possible to arrange hooks or flanges at the opposite 

gable, which may engage fixing holes, which, however, are not shown in 

15 the figures. 

Finally, it should be mentioned that, although it is not shown in the figures, it 

is also possible to couple two or more covers together on top of each other. 

20 As will be appreciated, the invention provides an extremely flexible stack­

able box system, where boxes and covers may be coupled together and be 

separated in an arbitrary order, where the stackable box system may serve 

as a general storage device. 
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PATENT CLAIMS 

1. Stackable boxes (1) which may be coupled to each other by locking 

means, said locking means being formed by locking parts at the bottom of a 

5 box which is capable of cooperating with locking means at the top of a box, 

wherein a removable cover (1 a) has locking means at the bottom which are 

of the same type as the locking means at the bottom of a box, c h a r a c -

10 

15 

t e r i zed in that the cover has locking means (4a) at the top of the cover 

which are of the same type as the locking means (4) at the top of a box. 

2. Stackable boxes according to claim 1, ch a r a ct e r i zed in that the 

locking means at the bottom of the boxes and the covers are formed by at 

least one snap lock (2, 2a), which is adapted to grip an edge (4, 4a) at the 

top of the boxes or the covers. 

3. Stackable boxes according to claim 2, c h a r a c t e r i z e d in that the 

covers (1a) and the boxes (1) have two snap locks (2a, 5a, 2, 5) and two 

edges (4a, 4). 

20 4. Stackable boxes according to claims 2 - 3, c h a r a c t e r i z e d in that 

at least one snap lock (2, 2a) is biased (3). 

5. Stackable boxes according to claims 1 - 4, c h a r a ct e r i z e d in that 

the covers (1 a) are provided with a carrier grip (8) which is recessed in the 

25 cover. 

6. Stackable boxes according to claim 2, 4 or 5, c h a r a ct e r i z e d in 

that the covers (1 a) and the boxes (1) have a snap lock (2, 2a) at the bot­

tom and an edge (4, 4a) at the top in their one gable, while they have hooks 

30 or flanges at the bottom in their opposite gable which are capable of en­

gaging fixing holes provided at the top of the cover or the box. 
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7. Stackable boxes according to claims 1 - 6, c h a r a c t e r i z e d in that 

the snap locks (2) are provided in the gables or on the sides of the boxes 

and the covers. 

5 8. A storage device comprising two boxes which may be coupled together 

in a stack on top of each other, wherein the boxes have upper and lower 

coupling means, and wherein, when the boxes are stacked on top of each 

other, the lower coupling means of the upper box cooperates with the upper 

coupling means of the lower box in order to couple the boxes together, and 

10 wherein at least one of the boxes is provided with a cover, c h a r a c t e r -

i z e d in that each cover has upper and lower coupling means which are of 

the same type as the upper and lower coupling means of the boxes, 

whereby, when the boxes are stacked on top of each other, the lower coup­

ling means of each cover cooperates with the upper coupling means of the 

15 associated box, and if this box is positioned at the bottom in the stack, its 

upper coupling means cooperates with the lower coupling means of the 

overlying box in order to couple covers and boxes together. 

9. A storage device according to claim 8, wherein the lower coupling 

20 means of each box and of each cover comprises at least one snap coup­

ling, and wherein the upper coupling means of each box and of each cover 

comprises at least one edge for cooperation with respective snap coup­

lings. 
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(57) Abstract: A storage device for 
coupling at least one box (1) and at least 
one cover (2), having a carrier grip (13), 
together is formed by a lock or a snap lock 
( 11, l la), which is provided in the one gable 
(3, 8) or side wall of the cover or the box, 
while a locking pin (12, 12a) is provided in 
the opposite gable ( 4, 7) or side wall. The 
snap lock is adapted to engage a gripper 
flange (14, 14a), which is provided at the top 
of the gable (3, 8) or side wall of the box or 
the cover, while the locking pin (12, 12a) is 
adapted to engage a locking edge (15, 15a), 
which is provided in the opposite gable (4, 
7) or side wall of the box or the cover. The 
invention provides a storage device, where 
a cover and a box may be coupled to and be 
disconnected from each other by a lateral 
movement of the cover or the box under 
the action of the carrier grip (13), so that the 
snap lock is not loaded by the weight of the 
cover in connection with the separation. In 
addition, assembly and separation of cover 
or box to/from the box or the cover may 
take place in a few seconds. 
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A storage device comprising two parts 

The invention relates to a storage device comprising two parts, such as two 

boxes or a box and a cover, which parts may be stacked and coupled to-

5 gether, wherein each part has two opposed gables and a coupling means 

at each gable for detachably coupling the two parts together in a stacked 

state, wherein the coupling means at the one gable of the one part is ar­

ranged to cooperate with the coupling means at the one gable of the other 

part, wherein the coupling means at the other gable of the one part is ar-

10 ranged to cooperate with the coupling means at the other gable of the other 

part, and wherein the coupling means of both parts at the one gable are 

formed by a first coupling means having a snap lock function. 

The invention moreover relates to use of the storage device. 

15 Boxes having covers which may be coupled together are provided in sev­

eral embodiments and sizes and are used in a multitude of connections. In 

particular for use as tool boxes, there are many types which are configured 

with various gadgets. 

20 Boxes having covers are known, wherein covers and boxes may be 

coupled together in a mutual order by means of snap locks provided in the 

covers, and may thus be adapted to various needs. 

The box systems thus known are extremely flexible, but may be vitiated by 

the drawback that the release of boxes and covers from each other is per-

25 formed in that a user grips the snap locks in the gables of the boxes and/or 

the covers by both hands, which means that the weight of the boxes and 

the covers being released is transferred to the snap locks. To prevent 

breaking of these, they must therefore be made very sturdy. 

30 Accordingly, an object of the invention is to provide a storage device for 

boxes having covers, where the weight of the cover or covers and/or the 
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box or boxes is not transferred to the snap lock . 

. The object of the invention is achieved by a storage device of the type de­

fined in the introductory portion of claim 1, which is characterized in that the 

5 coupling means of the two parts at the other gable are formed by a second 

coupling device, wherein both coupling means may be coupled together 

with and be detached from each other by lateral displacement of the two 

parts relative to each other. 

Hereby, the cover and the box may be detached from each other by release 

10 of the snap lock, so that the entire weight is not transferred to the snap lock, 

since parts of the cover are supported by the box or the cover, while the 

snap lock is released. 

It should also be noted that assembly and disassembly of the cover on/from 

the box takes place in a few seconds, and consequently is very time-saving 

15 and simple and convenient for a user to handle. 

Expediently, as stated in claim 2, the two coupling means in said second 

coupling means are formed by a pin, which is provided in the lower portion 

of the other gable of the part disposed at the top of the stack, as well as an 

20 edge arranged to engage the pin, said edge being provided in the upper 

portion of the other gable of the part disposed at the bottom of the stack. 

Hereby, a simple and effective attachment of the cover to the box is 

achieved when the snap lock is in engagement. The same will apply if it is 

25 desired to couple two boxes or two covers together. 

To completely prevent transfer of any weight from the cover to the snap 

lock, it is advantageous if, as stated in claim 3, the cover is provided with a 

recessed carrier grip at its upper side, whereby the carrier grip absorbs the 

30 entire weight of the cover and the boxes and covers coupled together below 

the cover, which it might be desired to have removed from the underlying 
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boxes and/or covers. 

As stated in claim 4, it is expedient that the snap lock function is configured 

as a snap lock, which is configured as a moulded part in the gable or side 

5 wall of the cover or the box, which may engage the edge which is provided 

in the gable or the side wall of the cover or the box. 

If a more sturdy, but also more expensive snap lock is desired, it is advan­

tageous if, as stated in claim 5, the snap lock is formed by a gripper part 

10 which is spring-biased. 

If, as stated in claim 6, the cover is provided with an edge at the top of both 

gables or side walls, and the cover is provided with a snap lock at the bot- • 

tom of its one gable or sidewall and is provided with a locking pin in its 

15 other gable or side wall, and, as stated in claim 7, the box is provided with 

an edge at the top of both gables or side walls and with a snap lock at the 

bottom of the one gable and with a locking part at the bottom of the oppo­

site gable, an arbitrary number of boxes and covers may be coupled to­

gether in a simple manner in an arbitrary order. 

20 

As mentioned, the invention also relates to use. 

This use is defined in claim 8. 

The advantage of this use is that the costs of packaging, pallets, sheeting, 

25 shipment and storage space may be reduced considerably relative to the 

costs associated with tool boxes assembled at the factory, since a compact 

concept is involved here. 

With this packaging system, combined with the extremely quick assembly 

concept, the costs may thus be reduced to 30 - 40% of the corresponding 

30 costs of tool boxes assembled at the factory. 
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The invention will now be explained more fully with reference to the draw­
ing, in which 

fig. 1 shows a storage device according to the invention on a box having a 
5 cover, where the cover is separated from the box, 

fig. 2 shows the storage device of fig. 1 during the coupling-together of the 
cover and the box, 

1 0 fig. 3 shows the storage device of fig. 1 and fig. 2, where the cover and the 
box are coupled together, 

15 

fig. 4 shows a second embodiment of the invention, where two boxes are 
seen in perspective before they are assembled, 

fig. 5 shows a third embodiment seen from the side and how the storage 
device is configured with a cover and two boxes, 

fig. 6 shows the storage device according to the invention used in another 
20 embodiment, while 

fig. 7 shows how boxes and covers with the storage device of fig. 4 may be 
stacked. 

25 Figs. 1 - 3 show a box having a cover, where there is only one set of lock­
ing means which cooperate on a box and a cover, while figures 4 and 5 
show boxes and covers, where cooperating locking means are provided 
both at the top and at the bottom of the boxes and the covers. 

30 The figures show a box 1 which has gables 3, 4, a bottom 6a. 
In the gables of the box near the open upper part of the box, the gable 3 is 
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provided with a coupling means in the form of a locking edge 15a, while the 

opposite gable 4 is provided with a coupling means in the form of a gripper 

flange 14a. 

5 At the bottom of the gables of the box (only figs. 4 and 5), a coupling means 

in the form of a snap lock 11 a is provided near the open lower part 10 of the 

box, while a coupling means in the form of a locking edge 12a is provided in 

its opposite gable. 

10 The numeral 2 designates a cover which has gables 7, 8, a lid 9 and an 

open lower part 1 0a as well as a carrier grip 13. 

A coupling means in the form of a locking pin 12 and another coupling 

means in the form of a snap lock 11 are provided at the bottom of the one 

15 gable of the cover, said snap lock having spring properties so that a hook 

on the snap lock is affected by a force directed inwardly against the gable. 

A locking means in the form of a gripper flange 14 is provided at the top 

(only figs. 4 and 5) of the one gable of the cover, while another locking 

means in the form of a locking edge 15 is provided in the opposite gable. 

20 Further, the cover may be provided with a lid 9, below which an insert part 

intended to store small tools, screws, nails and the like may be placed. 

The mode of operation of the locking system will now be explained more 

fully with reference to figures 1 - 3. 

25 From the position shown in fig. 1 where a user (not shown) has gripped the 

carrier grip 13, the gable 7 is moved down, so that the locking pin 12 en­

gages the locking edge 15a. 

Then, the cover 2 is pressed down in the direction of the arrow 16, following 

which the snap lock 11 engages the locking edge 14a, so that the cover 2 is 

30 secured to the box 1 by the locking system, which is formed by the snap 

lock 11, the locking pin 12, the gripper flange 14a and the locking edge 15a. 
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When, subsequently, the cover 2 is to be detached from the box, a user 

grips the carrier grip 13 by the one hand and releases the snap lock 11 

from the gripper flange 14a by the other hand, following which the cover is 

lifted and displaced to the right, whereby the cover may be detached from 

5 the box. 

When the cover is coupled together with and separated from the box, the 

cover remains in almost the same horizontal plane, as lateral displace­

ments take place during the operations. 

In addition, the snap lock 11 will never have to absorb the weight of the 

10 cover, which may optionally contain tools and the like. 

The storage device according to the invention may be used in connection 

with the coupling-together of several boxes and covers of the type which is 

described in the applicant's above-mentioned DK Patent Application No. PA 

15 2004 01454, as will be explained now in connection with figures 6 and 7. 

Fig. 6 shows a box system which consists of a box 1 with a mounted cover 

2, and a tray 18 having a carrier grip 17 is arranged inside the box 1, where 

the tray may e.g. contain small tool parts, nails, screws and the like. 

20 The box has obliquely inwardly extending walls, which means that they may 

be stacked as shown at the bottom of fig. 7. 

Moreover, the tray 18 may be moved into the cover 2 and be stacked as 

shown in fig. 7. 

Hereby, an extremely compact system is provided, which occupies mini-

25 mum space during transport and during storage at wholesalers and at re­

tailers. 

Thus, just an assembled box with cover and tray, as shown in fig. 6, need 

be displayed in a sales room, and when a consumer wants to buy a box 

with cover, he just takes a box from a first stack and then a cover with tray 

30 from a second stack, which may subsequently be coupled together in a few 

seconds by the locking system according to the invention. 
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PATENT CLAIMS 

1. A storage device comprising two parts, such as two boxes or a box and 

a cover, which parts may be stacked and coupled together, wherein each 

5 part has two opposed gables and a coupling means at each gable for de­

tachably coupling the two parts together in a stacked state, wherein the 

coupling means at the one gable of the one part is arranged to cooperate 

with the coupling means at the one gable of the other part, wherein the 

coupling means at the other gable of the one part is arranged to cooperate 

10 with the coupling means at the other gable of the other part, and wherein 

the coupling means of both parts at the one gable are formed by a first 

coupling means having a snap lock function, c h a r a c t e r i z e d in that 

the coupling means of the two parts at the other gable are formed by a sec­

ond coupling device, wherein both coupling means may be coupled to-

15 gether with and be detached from each other by lateral displacement of the 

two parts relative to each other. 

2. A storage device according to claim 1, c h a r a c t e r i z e d in that the 

two coupling means in said second coupling means are formed by a pin, 

20 which is provided in the lower portion of the second gable of the part dis­

posed at the top of the stack, as well as an edge arranged to engage the 

pin, said edge being provided in the upper portion of the other gable of the 

part disposed at the bottom of the stack. 

25 3. A storage device according to claim 1 or 2, c h a r a c t e r i z e d in that 

the cover is provided with a recessed carrier grip at its upper side. 

4. A storage device according to claims 1 - 3, ch a r act er i zed in that 

the snap lock function is configured as a snap lock, which is configured as a 

30 moulded part in the gable or side wall of the cover or the box, which may 

engage the edge which is provided in the gable or side wall of the cover or 
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the box. 

5. A storage device according to claims 1 - 3, c h a r a ct e r i z e d in that 

the snap lock is formed by a gripper part which is spring-biased. 

6. A storage device according to claims 1 - 5, c h a r a c t e r i z e d in that 

the cover is provided with an edge at the top of both gables or side walls, 

and that the cover is provided with a snap lock at the bottom of its one 

gable or side wall and is provided with a pin at its other gable or side wall. 

7. A storage device according to claims 1 - 6, c h a r a c t e r i z e d in that 

the box is provided with an edge at the top of both gables or side walls and 

is provided with a snap lock at the bottom of the one gable and is provided 

with a pin at the bottom of the opposite gable. 

8. Use of a storage device according to claims 1 - 7 in connection with 

boxes and covers which are shaped conically. 
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associated with the unlocked state of the locking mechanism. The indicating window is 

configured to provide visual access to one of the first and the second portions at a time, 

thereby indicating the state at which the locking mechanism is disposed. 

The locking mechanism can further include a securing member protruding 

therefrom and formed with a securing recess therein. The front edge of the cabinet can 

be formed with an elongate opening configured for receiving therethrough the securing 

member. The opening in the front edge of the cabinet can be formed with a raised rim 

extending about the opening, and being formed with a locking recess. 

The arrangement is such that the securing member can assume a first position 

with respect to the elongate opening, corresponding to a locked state of the locking 

mechanism, in which the securing recess is aligned with the locking recess of the raised 

rim, and a second position in with respect to the elongate opening, corresponding to a 

locked state of the locking mechanism, in which the securing recess is misaligned with 

the locking recess of the raised rim. 

In the first position of the securing member, a member of a lock can be received 

via the locking recess and the securing recess so as to fix the locking mechanism in its 

locked state. 

Each storage unit can include at least one slide mechanism configured for 

mounting the storage unit to the housing and facilitating the displacement of the storage 

unit between its closed position and its open position. 

According to still another aspect of the presently disclosed subject matter, there 

is provided a modular assembly of cabinets, which are configured to be modularly 

stacked on each other, comprising: 

a first cabinet and a second cabinet, each comprising a housing with a base 

section, a top section and sidewalls extending therebetween, at least one of the sidewalls 

being provided with at least one upper latching mechanism disposed closer to said top 

section and at least one lower latching mechanism disposed closer to said base section; 

and 

a support structure comprising at least one support latching mechanism, the 

support structure being configured to be disposed under a lowermost cabinet of the 

assembly, so as to provide support to the assembly; 

the lower latching mechanism of the first cabinet being selectively engageable 

with the upper latching mechanism of the second cabinet or with the support latching 
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mechanism, and the lower latching mechanism of the second cabinet being selectively 

engageable with the upper latching mechanism of the first cabinet or with the support 

latching mechanism, thereby allowing modular latched stacking of the first cabinet, the 

second cabinet and the support structure to each other. 

The assembly of cabinets allows selectively stacking the cabinets on each other 

and on the support structure so that each one of the cabinets is latched to its neighboring 

cabinet by corresponding upper and lower latching mechanisms while the lowermost 

cabinet is latched to the support structure by the corresponding lower latching 

mechanism and the support latching mechanism. 

The base section can have a base rim and the top section can have a top rim. The 

base rim of the first cabinet can correspond in shape and size to the top rim of the 

second cabinet, so as to allow the first cabinet to be modularly stacked on the second 

cabinet. The base rim of the second cabinet can correspond in shape and size to the top 

rim of the first cabinet, so as to allow the second cabinet to be modularly stacked on the 

first cabinet. 

The support structure can have a top section and a base section. The top section 

can have a support top rim. The support top rim can correspond in shape and size to the 

base rim of the first cabinet and to the base rim of the second cabinet, so as to allow the 

first cabinet or the second cabinet to be disposed on the support structure and latched 

thereto. 

The support structure can further have sidewalls extending between the top 

section and the base section. At least one of the sidewalls of the support structure can be 

is provided with the support latching mechanism. 

The support latching mechanism can be disposed closer to the support top rim 

than to the base section. 

The sidewalls of the support structure can include a right support sidewall, a left 

support sidewall and a rear support sidewall. 

The support structure can be constituted by two separate support members, each 

including its respective right and left support sidewall. 

Each support member can have at least one support connecting portion 

configured to engage with a corresponding cabinet connecting portion formed within 

the first and the second bottom for disposing the first or the second cabinet on the 

support structure. 
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The support connecting portion can be constituted by a support connecting 

protrusion, and the cabinet connecting portion can be constituted by a cabinet 

connecting recess configured to receive said support connecting protrusion. 

The support structure can comprise a plurality of wheels mounted to the bottom 

structure thereof for allowing displacement of the assembly. 

The first upper latching mechanism can be similar to the second upper latching 

mechanism, and the first lower latching mechanism can be similar to the second lower 

latching mechanism. 

The walls of the first and the second cabinets can be generally coplanar with 

each other when the cabinets are stacked on each other. 

The sidewalls of the first and the second cabinets can include a right sidewall, a 

left sidewall, a rear sidewall and a front sidewall. The front sidewall can have a front 

opening formed therein configured to receive at least one storage unit into the respective 

cabinet. 

According to one example, the storage unit is a drawer. 

According to another example, the storage unit is an assortment box. 

According to one example, the lower latching mechanism can comprise a latch 

recess formed within the respective sidewall, configured for accommodating therein a 

pivotally rotatable latch member. The latch member can be configured with at least one 

tongue. 

According to still one example, the upper latching mechanism can be a 

detachably attachable unit. 

According to still one example, the upper latching mechanism can comprise a 

recess formed therein with at least one catch member configured for selectively 

engaging with the at least one tongue of the latch member. 

According to another example, the upper latching mechanism can comprise a 

latch recess formed within the respective sidewall, configured for accommodating 

therein a pivotally rotatable latch member. The latch member can be configured with at 

least one tongue. 

According to still another example, the lower latching mechanism can be a 

detachably attachable unit. 
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According to still another example, the lower latching mechanism can comprise 

a recess formed therein with at least one catch member configured for selectively 

engaging with the at least one tongue of the latch member. 

The support latching mechanism can comprise a recess formed therein with at 

least one catch member configured for selectively engaging with the at least one tongue 

of the latch member. 

The upper latching mechanism can be used as a gripping member configured to 

be gripped by a user for raising the respective cabinet, while the recess is used for 

accommodating the user's fingers therein. 

The structure of the sidewalls, the top section and the base section of the first 

and the second cabinets can be similar to each other. 

In particular, the first and the second cabinets can be similar to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to better understand the subject matter that is disclosed herein and to 

exemplify how it may be carried out in practice, embodiments will now be described, 

by way of non-limiting example only, with reference to the accompanying drawings, in 

which: 

Fig. lA is a front left isometric view of a cabinet, in accordance with one 

example of the presently disclosed subject matter; 

Fig. lB is a rear left isometric view of the cabinet of Fig. lA; 

Fig. 2A is a front left isometric view of a lower drawer of the cabinet of Fig. lA; 

Fig. 2B is an enlarged view of a portion A1 of Fig. 2A; 

Fig. 2C is a front left isometric view of an upper drawer of the cabinet of Fig. 

IA; 

Fig. 2D is an enlarged view of a portion A2 of Fig. 2A; 

Fig. 2E is a front left isometric view of a housing of the cabinet of Fig. lA, with 

the drawers being removed; 

Fig. 3 is a rear isometric view of a blocking mechanism of the cabinet of Fig. 

lA; 

Fig. 4A is the cabinet of Fig. lA, with its housing removed therefrom; 

Fig. 4B is an enlarged view of a portion A3 of Fig. 4A; 
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Fig. SA is a rear left isometric view of the cabinet of Fig. lA, with its housing 

removed therefrom; 

Fig. SB is an enlarged view of a portion ~ of Fig. SA; 

Figs. SC to SE are rear isometric views of the portion A4 of Fig. SB, presented 

during consecutive steps of operation of the drawer; 

Fig. 6A is a front left isometric view of the cabinet of the Fig. lA with one 

drawer shown in its open position and another drawer shown in its closed position; 

Fig. 6B is a rear left isometric view of the cabinet of the Fig. 6A; 

Fig. 7 A is the cabinet of Fig. 6A, with its housing removed therefrom; 

Fig. 7B is an enlarged view of a portion A5 of Fig. 7 A; 

Fig. SA is a rear left isometric view of the cabinet of Fig. 6A, with its housing 

removed therefrom; 

Fig. SB is an enlarged view of a portion A6 of Fig. SA; 

Fig. 9A is a front right isometric view of a cabinet, in accordance with another 

example of the presently disclosed subject matter; 

Fig. 9B is a rear right isometric view of the cabinet of Fig. 9 A; 

Fig. lOA is a front right isometric view of a lower drawer of the cabinet of Fig. 

9A; 

Fig. lOB is an enlarged view of a portion B 1 of Fig. lOA; 

Fig. lOC is a front right isometric view of an upper drawer of the cabinet of Fig. 

9A; 

Fig. 10D is an enlarged view of a portion B 1' of Fig. lOC; 

Fig. lOE is a front right isometric view of a housing of the cabinet of Fig. 9A, 

with the drawers being removed; 

Fig. 11 is a front isometric view of a locking mechanism of the cabinet of Fig. 

9A, according to another aspect of the presently disclosed subject matter; 

Fig. 12A is the cabinet of Fig. 9A, with its housing removed therefrom; 

Fig. 12B is an enlarged view of a portion B2 of Fig. 12A; 

Fig. 13A is a rear right isometric view of the cabinet of Fig. 9 A, with its housing 

removed therefrom; 

Fig. 13B is an enlarged view of a portion B3 of Fig. 13A; 

Fig. 14A is a front right isometric view of the cabinet of the Fig. 9A with one 

drawer shown in its open position and another drawer shown in its closed position; 
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Fig. 14B is a rear right isometric view of the cabinet of the Fig. 14A; 

Fig. 15A is the cabinet of Fig. 14A, with its housing removed therefrom; 

Fig. 15B is an enlarged view of a portion B4 of Fig. 15A; 

Fig. 16A is a rear right isometric view of the cabinet of Fig. 15A, with its 

housing removed therefrom; 

Fig. 16B is an enlarged view of a portion Bs of Fig. 16A; 

Fig. 17 A is an enlarged view of a portion B6 of Fig. 9 A; 

Fig. 17B is an enlarged view of a portion B7 of Fig. 14A; 

Fig. 18A is a front left isometric view of a modular assembly of cabinets, in 

accordance with another aspect of the presently disclosed subject matter; 

Fig. 18B is an enlarged view of a portion C 1 of Fig. 18A; 

Fig. 18C is an enlarged view of a portion C2 of Fig. 18A; 

Fig. 19 is an exploded view of the housing of Fig. 2E; 

Fig. 20A is a front isometric view of an upper latching mechanism of the 

cabinets of Fig. 18A; 

Fig. 20B is a rear isometric view of an upper latching mechanism of the cabinets 

ofFig. lSA; 

Fig. 21A is a front isometric view of a lower latching mechanism of the cabinets 

ofFig. lSA; 

Fig. 21B is a rear isometric view of a lower latching mechanism of the cabinets 

ofFig. lSA; 

Fig. 22A is a front isometric view of a supporting structure of the assembly of 

Fig.18A; 

Fig. 22B is an enlarged view of a portion C3 of Fig. 22A; 

Figs. 23A and 23B are an isometric view of a cabinet of assortment boxes; and 

Figs. 24A and 24B are an isometric view of an assortment box of the cabinet of 

Figs. 23A and 23B. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Attention is first directed to Figs. IA to 2E, 6A and 6B of the drawings 

illustrating a cabinet in accordance with one example of the presently disclosed subject 

matter, generally designated 1. The cabinet 1 comprises a housing 10 and two storage 

units in the form of drawrs, including a lower drawer 30 and an upper drawer 50, each 
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accommodated within the housing 10 and slidingly displaceable between a closed 

position in which the drawer is disposed within the housing 10 and an open position in 

which the drawer projects from the housing 10. The drawers 30 and 50 are vertically 

stacked within the housing 10 along a vertical axis Y. In Figs. IA and IB, the drawers 

30 and 50 are in their closed position, and in Figs. 6A and 6B, the drawer 30 is in its 

open position and the drawer 50 is in its closed position. 

As shown in Fig. 2E, the housing 10 has a base section 12 with a base rim 13, a 

top section 14 with a top rim 15, a right sidewall 16, a left sidewall 18, a front frame 20 

with an opening therein and a rear wall 22. The front frame 20 has a right front edge 19 

and a left front edge 21. The housing 10 further has a housing cavity 23 defined by the 

base section 12, the top section 14, the sidewalls 16 and 18, and the walls 20 and 22. 

The housing cavity 23 is configured to accommodate the drawers 30 and 50 therein. 

It is appreciated that the number of the drawers is not limited to two. An 

example of a cabinet with three drawers in presented in Fig. 18A. According to the 

present example, the drawer 30 occupies a space of two drawers, each having 

dimensions similar to those of the drawer 50. 

As shown in Fig. 2A, the drawer 30 has a front wall 32, a rear wall 34, a right 

sidewall 36, a left sidewall 38 and a base section (not seen). The front and rear walls 32 

and 34, the right and left sidewalls 36 and 38, and the base section of the drawer 30 

define together a cavity 31 configured for accommodating work tools and appliances. 

The right sidewall 36 has a right exterior surface 37 and the left sidewall 38 has a left 

exterior surface 39. 

As shown in Figs. 2C, the drawer 50 has a front wall 52, a rear wall 54, a right 

sidewall 56, a left sidewall 58 and a base section 60. The front and rear walls 52 and 54, 

the right and left sidewalls 56 and 58, and the base section 60 define together a cavity 

51 configured for accommodating work tools and appliances. The right sidewall 56 has 

a right exterior surface 57 and the left sidewall 58 has a left exterior surface 59. 

Each of drawers 30 and 50 is slidingly displaceable with respect to the housing 

10 by two slide mechanisms interconnecting each drawer to the housing 10. Each of the 

two slide mechanisms is a full-extension mechanism being disposed at a respective 

sidewall of each drawer. The description below is made for example to a left slide 

mechanism 2 of the drawer 30. 
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The slide mechanism 2 (the location of which is generally shown in Fig. IA) has 

the following three members: a first member 4 (shown in Figs. 2A and 2B) protruding 

from the left sidewall 38 and extending between the front wall 32 and the rear wall 34; a 

second member (not seen) protruding from the left sidewall 18 of the housing 10 

towards the drawer 30 and extending between the front wall 20 and the rear wall 22; 

and an intermediate member 6 (shown in Figs. 4A and 4B) slidingly disposed between 

the first and the second members. The existence of the intermediate member 6 allows 

the drawer 30 to fully extend out of the housing 10 in its open position (as shown for 

example in Figs. 6A and 6B). As shown in Figs. 6A and 6B, in the fully extended 

position of the slide mechanism 2, one half of the intermediate member 6 is engaging 

the first member 4, and another half of the intermediate member 6 is engaging the 

second member of the slide mechanism 2, thereby providing support to the drawer 30 

with respect to the housing 10. 

Reference is now made to Figs. 3, 4A to 4B and 5A to 5B, in which a blocking 

mechanism 70 of the cabinet 1 is illustrated, in accordance with one aspect of the 

presently disclosed subject matter. The blocking mechanism 70 is disposed within the 

cabinet 1 behind the front edge 21, between the left sidewall 18 of the housing 10 and 

the left sidewalls 38 and 58 of the drawers 30 and 50. The blocking mechanism 70 is 

mechanically associated with the drawers 30 and 50 for preventing more than one 

drawer from being displaced to its open position at the same time. 

The blocking mechanism 70 is mechanically associated with the drawers 30 and 

50 such that, when these drawers are in their closed position, displacement of one 

drawer from its closed position to its open position induces displacement of the 

blocking mechanism 70 which, in turn, arrests each of the other drawers in its closed 

position. The structure of the blocking mechanism 70 and its way of operation will now 

be described. 

The blocking mechanism 70 is a single-molded elongate member oriented 

within the housing 10 along the vertical axis Y. The blocking mechanism 70 has three 

blocking-following members 71a, 71b and 71c, each associated with its corresponding 

drawer (if accommodated within the housing 10) for selectively arresting said 

corresponding drawer in its closed position. Each of the blocking-following members 

71a, 71b and 71c is a blocking member and a following member integrally formed in a 

single member. As shown in Figs. 4A and 4B, the blocking-following member 71b is 
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associated with the drawer 30, the blocking-following member 71c is associated with 

the drawer 50, and the blocking-following member 71a is not associated with a specific 

drawer since the drawer 30 occupies a space of two drawers as mentioned above. The 

blocking-following members 71a, 71b and 71c laterally are integrally formed with the 

blocking mechanism 70 and constitute portions thereof. The blocking-following 

members 71a, 71b and 71c protrude from the blocking mechanism towards their 

corresponding drawers of the cabinet 1. 

According to the example of the drawings, the blocking mechanism 70 is 

vertically displaceable along the axis Y between a downward unblocked state (shown in 

Figs. 4A, 4B, 5A and 5B) in which each one of the drawers 30 and 50 is free to be 

displaced from its closed position to its open position and an upward blocked state 

(shown in Figs. 7 A, 7B, 8A and 8B) in which the drawer 50 is arrested in its closed 

position by its corresponding blocking-following member 71c, while the drawer 30 is in 

its open position. The blocking mechanism 70 is normally urged into its unblocked state 

by virtue of gravity forces. 

As shown in Fig. 3, the blocking mechanism 70 further has a biasing 

arrangement 79 disposed at the uppermost end thereof and configured for biasing the 

blocking mechanism 70 towards its unblocked state. The biasing arrangement 79 is 

constituted by a biasing spring arm configured to engage the top wall 14 of the housing 

1, when the blocking mechanism is in its blocked state, and consequently to be bent. 

The elastic nature of the biasing arrangement 79 allows the arm to assume its original 

shape, thereby facilitating the displacement of the blocking mechanism 70 to its 

unblocked state, when possible. 

It should be indicated that the description below is made to a particular example 

according to which the drawer 30 is displaced to its open position, while the drawer 50 

is arrested in its closed position by virtue of the blocking mechanism 70. It is 

appreciated that if the drawer 50 is displaced to its open position instead of the drawer 

30, the drawer 30 will be arrested in its closed position by virtue of the blocking 

mechanism 70 in the same manner as the drawer 50 is arrested when the drawer 30 is 

displaced to its open position. 

Reference is now made again to Figs. 2A to 2D, 3, 4A to 4B and 5A to 5B in 

order to describe the mechanical association between the blocking mechanism 70 and 
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the drawers 30 and 50 when the drawer 30 is displaced from its closed position to its 

open position. 

As clearly shown in Fig. 2B and 5B, the drawer 30 has a restricting portion 42 

and a guiding portion 43 which are mechanically associated with the blocking-following 

member 71b. The restricting portion 42 and the guiding portion 43 protrude from the 

left exterior surface 39 towards the left sidewall 18 of the housing 10, and particularly 

towards to blocking mechanism 70. The guiding portion 43 is disposed along and under 

the first element 4 of the slide mechanism 2. The guiding portion 43 has three portions: 

a first straight portion 43a, a ramp portion 43b and a second straight portion 43c. The 

the ramp portion 43b has a lower end 45 which is disposed between the first straight 

portion 43a and the ramp portion 43b. 

As clearly shown in Fig. 2D and 5B, the drawer 50 has a restricting portion 62 

and a guiding portion 63 which are mechanically associated with the blocking-following 

member 71c. The restricting portion 62 and the guiding portion 63 protrude from the 

left exterior surface 59 towards the left sidewall 18 of the housing 10, and particularly 

towards to blocking mechanism 70. The guiding portion 63 is disposed along and under 

the first element of the slide mechanism of the drawer 50. 

As shown in Fig. 3, each of the blocking-following members 71a, 71b and 71C 

has respectively two portions: a side blocking portion 72a, 72b and 72c and a bottom 

following portion 73a, 73b and 73c. Each of the blocking portions 72a, 72b and 72c 

constitutes a blocking member which is mechanically associated with the restricting 

portion of its corresponding drawer and each of the following portions 73a, 73b and 73c 

constitutes a following member which is mechanically associated with the guiding 

portion of its corresponding drawer. In particular, the blocking portion 72b is 

mechanically associate with the restricting portion 42, the blocking portion 72c is 

mechanically associate with the restricting portion 62, the following portion 73b is 

mechanically associate with the guiding portion 43, and the following portion 73c is 

mechanically associate with the guiding portion 63. 

The association between the restricting portion 62 and the blocking-following 

members 71c and particularly with its blocking portion 72c is such that in the blocked 

state of the blocking mechanism 70, when the drawer 30 is in its open position and the 

drawer 50 is in its closed position, the blocking portion 72c obstructs the restricting 

portion 62, to thereby prevent displacement thereof into its open position. 
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In a similar manner, the association between the restricting portion 42 and the 

blocking-following members 71b and particularly with its blocking portion 72b is such 

that in the blocked state of the blocking mechanism 70, when the drawer 50 is in its 

open position and the drawer 30 is in its closed position, the blocking portion 72b 

obstructs the restricting portion 42, to thereby prevent displacement thereof into its open 

position. 

As shown in Fig. SB, the blocking-following members 71a, 71b and 71c are 

disposed along a first plane which passes through line AA and which is substantially 

parallel to the front frame 20 of the housing 10. As further shown in this figure, the 

restricting portions 42 and 62 are disposed along a second plane which passes through 

line BB and which is substantially parallel to the first plane. The first plane is closer to 

the front frame 20 than the second plane, and both planes are disposed in proximity to 

the front frame 20. 

The blocking-following member 71b is sized for passing between the restricting 

portion 42 and the guiding portion 43 during the displacement of the drawer 30 between 

its closed position and its open position. 

In a similar manner, the blocking-following member 71c is sized for passing 

between the restricting portion 62 and the guiding portion 63 during the displacement of 

the drawer 50 between its closed position and its open position. 

In order to describe the mechanical association between the guiding portion 43 

and the following portion 73b, reference is now made particularly to Fig. SB and 

additionally to Figs. SC to SE, which illustrate the steps of displacement of the drawer 

30 from its closed position to its open position, and consequent displacement of the 

blocking mechanism 70 to its blocked state. As shown in Fig. SB, when the drawer 30 is 

in its closed position, the following portion 73b rests on the guiding portion 43. As 

shown in Fig. SC, when the drawer 30 begins its displacement along a horizontal axis X 

to its open position, the following portion 73b slides over the first straight portion 43a 

of the guiding portion 43 until it reaches the lower end 45 of the ramp portion 43b. 

Upon further displacement of the drawer 30 along the axis X to its open position, as 

shown in Fig. SD, the following portion 73b engages the ramp portion 43b and slides 

along its length. Due to the inclined structure of the ramp portion 43b, the following 

portion 73b, and consequentially the entire blocking mechanism 70 is urged to displace 

in the upward direction towards the blocked state of the blocking mechanism 70. As 
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shown in Fig. SE, the following portion 73b has passed the ramp portion 43b, and as a 

result of that, the blocking mechanism 70 is disposed in its blocked state. In this state of 

the blocking mechanism 70, the blocking-following member 71c is arresting the drawer 

50 in its closed position. A detailed explanation of the blocked state of the blocking 

mechanism 70 is provided below. Further displacement of the drawer 30 from its 

position in Fig. SE to its open position in Figs. 6A and 6B does not influence on the 

blocking mechanism 70, which is already in its blocked state. 

Reference is now made particularly to Fig. SB, in which the following distances 

are used: 

W 1 - the width of the blocking following member 72; 

W 2 - the distance between the projection of the restricting member 42 on the 

first straight portion 43a and the lower end 45; 

W 3 - the distance between the blocking portion 72b and the lower end 45; and 

W 4 - the length of a horizontal portion 42' of the restricting portion 42. 

As seen in Fig. SB, since W1 is smaller than W2 (W1<W2), during its sliding 

along the first straight portion 43a along a distance of W 4, the blocking-following 

member 71b is able to pass by the restricting portion 42, and particularly its horizontal 

portion 42', before engaging the lower end 45 and starting to vertically displace in the 

upward direction. Only after passing by the restricting portion 42 and engaging the 

ramp portion 43b, the blocking-following member 71b starts to vertically displace in 

the upward direction together with the entire blocking mechanism 70. Thus, since the 

blocking portion 72b is disposed behind the restricting portion 42, the blocking 

mechanism in its blocked state arrest the drawer 30 in its closed position. 

In addition to the open and the closed positions of the drawers 30 and 50, these 

drawers also have an intermediate position in which the drawer projects from the 

housing to an extent greater than in the closed position and smaller than in the open 

position, while the blocking mechanism 70 is still in its unblocked state. 

The maximal extent to which the drawers can be displaced and still be in the 

intermediate position is defined by the distance W3, which is shown in Fig. SB. 

Since the displacement of the drawer 30 to its intermediate position does not 

entail displacement of the blocking mechanism 70, the drawer 50 which is not arrested 

in its closed position, can also be displaced to its intermediate position. The 

intermediate distance W3 can be such that when all the drawers of the cabinet, i.e., the 
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drawer 30 and the drawer 50 are in their intermediate position, there is no danger of 

tipping over of the cabinet. 

It should be indicated that in the intermediate position of the drawer 30, the 

blocking mechanism 70, and particularly its following portion 73b, rests on the first 

straight portion 43a of the guiding portion 43. In this position, the gravity forces which 

are constantly applied on the blocking mechanism 70 will not cause any displacement of 

the blocking mechanism 70 in the downward direction. Therefore, the drawer 30 will 

not be displaced from this position due to the existence of these gravity forces. 

When the displacement of the drawer 30 from its closed position is stopped in a 

position in which the following portion 73b rests on the ramp portion 43b, the gravity 

forces that are constantly applied on the blocking mechanism 70 may cause the blocking 

mechanism 70 to move in the downward direction, thereby causing the following 

portion 73b to slide on the ramp portion 43b towards the first straight portion 73a which 

in turn will entail displacement of the drawer 30 to its intermediate or closed position. 

When the displacement of the drawer 30 from its closed position is stopped in a 

position in which the following portion 73b rests on the second straight portion 43c, the 

gravity forces that are constantly applied on the blocking mechanism 70 will not cause 

any displacement of the blocking mechanism 70 in the downward direction. Therefore, 

the drawer 30 will not be displaced from this position due to the existence of these 

gravity forces. 

Reference is now made to Figs. 7 A, 7B, 8A and 8B in order to describe the 

mechanical association between the blocking mechanism 70 and the drawers 30 and 50 

when the drawer 30 is in its open position and the drawer 50 is arrested in its closed 

position by the blocking mechanism 70. 

In the blocked state of the blocking mechanism 70, when the drawer 30 is in its 

open position, the blocking portion 72c is aligned with the restricting portion 62 so that 

during an attempt to displace the drawer 50 from its closed position to its open position, 

the blocking portion 72c engages the restricting portion 62 to thereby obstruct the 

drawer 50 and prevent its displacement to its open position. 

Upon displacement of the drawer 30 back to its closed position, the blocking 

mechanism reverts to its unblocked state by virtue of gravity forces and the operation of 

the biasing arrangement 79 which tends to revert to its original shape and thereby bias 

the blocking mechanism 70 to its unblocked state. 




