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COMPLETE SPECIFICATION                Improvements in or relating to
Multi-Storey Mechanical                                    Article Storage
Systems          I, ANTHONY SIGSTON THOMPSON, a British  and the pallet
pass through spaces between  45        Subject, of Raglan  Chambers,
Harrogate,  supports formed on the lifting structure, the        Yorkshire,
do hereby declare the invention, for  arrangement being such that when a
pallet is        which I pray that a patent may be granted  in its second
limit position a defined vertical    5  to me, and the method by which it
is to be  movement of the lifting structure will effect        performed,
to be particularly described in and  transfer of the article from the
lifting structure  50        by the following statement: -
to the pallet or from the pallet to the lifting          This invention
relates to multi-storey me-  structure and such that movement of a pallet
chanical article storage systems of the kind  between the limit positions
will when the pal-   10  comprising a number of superimposed receiv-  let
is carrying the article cause the article to be        ing spaces for
articles disposed on at least one  moved from the path of the lifting
structure to  55        side of a lift shaft having a lifting structure
the respective receiving space or from the re-        for supporting the
article and movable up and  spective receiving space to the path of the
lift-        down in said lift shaft and power means for  ing structure.
15  effecting that movement, and a pallet or the    Preferably in either
the lifting structure or        like for transferring the article from the
lifting  each pallet there is provided space which will 60        structure
to a selected cubicle or vice-versa.  accommodate in the one the supports
of the        The  term  article as used throughout the  other either
before or after there takes place        specification is intended to
include motor vehi-  that vertical movement of the lifting structure   20
cles such as cars, containers and the like.  which effects the transfer of
the article from          Heretofore it has been usual for said pallet  the
one to the other.                      65        to be raised and lowered
with the lifting struc-    In one arrangement the lifting structure may
ture.                                         be provided with a base
portion from which          According to the present invention a multi-
projects upwardly a central portion extending   25  storey mechanical
storage system comprises a  in a fore and aft direction with respect to the
number of superimposed receiving spaces for  lift shaft, and having a
number of spaced times  70        articles, disposed on at least one side
of a lift  extending laterally from each side thereof for        shaft
having a lifting structure for supporting  supporting the article, and each
pallet com-        an article and movable up and down in the  prises two
horizontal longitudinal members or   30  lift shaft and power means for
effecting that  structures spaced apart so that they lie beyond
movement, an individual pallet or the like as-  the ends of the tines on
opposite sides of the  75        sociated with each receiving space, means
for  elevated central portion of the lifting structure        reciprocally
moving each pallet between a first each of which longitudinal members is
provid-        limit position wherein the pallet is located  ed with
spaced, laterally extending tines so  35  wholly in the associated
receiving space and  that the tines on the lifting structure can pass
a second limit position wherein the pallet is  up or down between them.
80        partly in the associated receiving space but    Alternatively the
pallet may be provided        projects substantially into the lift shaft,
and  with a base portion extending in a fore and        means in the lift
shaft for supporting a pallet  aft direction with respect to a receiving
space,   40  when so projected into the shaft, the pallets  and having a
number of spaced tines extending        being formed with supports so
shaped and dis-  laterally from each side thereof for supporting  85
posed that when a pallet is in its second limit  the article, and each
lifting structure comprises        position such supports will upon a
relative ver-  two horizontal longitudinal members or struc-        tical
movement between the lifting structure  tures spaced apart so that they lie
beyond the        [Price Ss. Od.]     
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2      ends of the tines on opposite sides of the base  which control brake
mechanism associated with     portion of each pallet each of which
longitudi-  the motor.     nal members is provided with spaced, laterally
In the case where the aforesaid lifting struc-     extending tines so that
the tines on the pallets  ture  comprises two  horizontal longitudinal  5
can pass up and down between them.             members or structures each
having laterally  70        In the case where the pallet comprises two
extending spaced tines the tines may be pivot-      horizontal longitudinal
members or structures  ally attached to the two horizontal longitudinal
the two members or structures may be rigidly  members so that the lifting
structure can be      braced together by a cross member only at  moved down
past an article to be lifted and  10  those ends which are disposed
furthest from   the  tines  can  then   be  swung  under  75      the lift
shaft when the pallet is on its receiving  the  article  and  means  are
provided  for      space.
supporting the tines in horizontal attitude so        The length of the
longitudinal member may  that on upward movement of the lifting struc-
be such that the cross member never enters  ture the article is also
lifted. 15  the lift shaft. Preferably the longitudinal struc-    The
following is a description of a number  80      ture is made up of two
parts of longitudinal  of embodiments of the invention reference be-
members arranged side-by-side, the members  ing made to the accompanying
drawings in      of each pair being superimposed and the tines  which: -
being secured between the members of both    Figure 1 is a side elevation
of a multi-storey 20  pairs.                                          car
parking system;                            85        The pallet may be
constrained to move from    Figure 2 is an end elevation of the system
the receiving space on to the lift shaft and  shown in Figure 1;      vice
versa by a number of pairs of superim-    Figure 3 is a section on the line
3-3  of      posed rollers on opposite sides of the receiving  Figure 1; 25
space and of the lift shaft between which the    Figure 4 is a schematic
view of the system   90      longitudinal members move, and one pulley of
showing a sequence of car parking operations;      each pair engaging an
upper part of the longi-   Figure 5 is a similar view to Figure 4 show-
tudinal member and the other roller engaging  ing part of the system in
more detail;      the underpart.                                   Figure 6
is a sectional view on the line 6-6 30    An additional roller may be
associated with  of Figure 5;                                   95      the
lower roller of each pair and arranged co-   Figure 7 is a similar view to
Figure 4 show-      axially therewith, which latter rollers engage  ing
part of a modified system;      respectively  a  pair  of  said
longitudinal    Figure 8 is a plan view looking in the direc-      members
of the pallet.                         tion of the arrow 8 of Figure 7; 35
In any of the above arrangements in which    Figure 9 is a similar view to
Figure 7 show- 100      the longitudinal members of the pallet are con-
ing part of the system in more detail;      strained to move between pairs
of rollers the    Figure 10 is a similar view  to Figure 9      rollers may
be flanged so that the pallet is  showing the parts of the system in a
further      positively guided into and out of the receiving  position; 40
space and the lift shaft.                         Figure 11 is a side
elevation of part of a  105        The rollers may be of the castor type.
multi-storey container storage system;        In any of the arrangements
referred to above  Figure 12 is a similar view to Figure 11     each pallet
may be provided with a motor for  and shows the parts of the system in a
different     driving it.                                    position; and
45    In the case where the pallet comprises longi-   Figure 13 is a plan
view of part of the sys- 110     tudinal members connected together at one
end  tem shown in Figures 11 and 12.     by a cross member the motor may be
mounted       Referring to Figures 1 to 3 of the drawings     on the cross
member and drives a cross shaft  there is shown a multi-storey mechanical
car     extending for substantially the whole width of  parking system
comprising a vertically extend- 50  the pallet to the ends of which are
secured  ing open framework which provides a lift shaft 115     pinions
which engage racks secured to opposite  indicated at 10 and on either side
of the lift     sides of the receiving space and extending to-  shaft
further shafts 11 which are divided into     wards and preferably stopping
short of the lift  vertically spaced compartments or receiving     shaft.
spaces 12 in which cars may be parked. 55    The motor may be an electric
motor and    The framework  comprises four I-section  120     means may be
provided for rendering the mo-  vertically extending columns 13 spaced
apart     tor inoperative at predetermined  limits of  at the corners of a
rectangle. The lift shaft     travel of the pallet so that the tines are
accur-  10 is defined within the rectangle by four     ately located with
respect to those of the lifting  further vertically extending columns 14
also 60  structure enabling the latter to pass through  spaced apart at the
corners of a rectangle and  125     the spaces in the former.
located so as to leave said further shafts 11 on       The means for
rendering the motor inopera-  either side of the lift shaft 10. 



tive may comprise switch mechanism operated    The framework is divided
into a number     by movement of the pallet and in circuit with  of levels
by horizontal beams 15 which connect 65  the motor and with electromagnetic
means  the columns together and thereby render the  130              3
1,187,510                                          3       framework rigid.
The columns 13 are also con-  motor has two output shafts 37 extending to
nected to the columns 14 by X-braces 16  either side of the compartment.
Secured to the        which  further stiffen  the  framework  and  ends of
each shaft 37 are pinions 38 which        further X-braces 17 connect the
columns 13  engage with racks 39 extending along the sides    5  at each
end of the structure together.         of the  compartment and  secured  to
the  70          Working within the lift shaft is a lift frame  members 15.
18 referred to in greater detail later. Extending  The electric motor 36 is
controlled by        along each of the columns 14 and around  switch gear
(not shown) which renders the mo-        sprockets 19 and 20 at the upper
and lower  tor inoperative  at predetermined  limits of   10  ends of the
columns are endless chains 21. The  travel of the pallet. A brake mechanism
(not  75        sprockets 20 are drivably rotated in either  shown)
actuated by electromagnetic means        direction by a motor (not shown).
One stretch  (also not shown) is provided for stopping rota-        of each
of the chains is secured to a corner  tion of the motor 36 which
electromagnetic        of the lift frame and counterweights 22 located
means are operated in conjunction with the   15  at the front and rear of
the framework are  switch gear for the motor.                       80
secured to the other stretches at the front and    The system is arranged
to be substantially        rear of the framework respectively.
completely under automatic control. For this          As best seen in
Figures 5 and 6 the lift  purpose indicating means are provided  at
frame 18 comprises a central structure 23 hav-  ground level to show which
of the compart-   20  ing a number of spaced tines 24 extending lat-  ments
are vacant, and selector mechanism  is  85        erally from  each side
thereof for supporting  provided for selecting a compartment into
the car wheels. The ends of the central struc-  which a car is to be
despatched. The car is        ture 23 are connected by downwardly extend-
manoeuvred on to the lifting frame 18 which        ing struts 25 to a cross
member 26 the ends  is at the bottom  of its travel whereupon the   25  of
which are secured to the aforesaid chains.    motor which drives the
sprockets 20 is set into  90          In each of the aforesaid compartments
12  operation and is automatically stopped by con-        there is arranged
a pallet 27 on which a car  trol means (not shown) when the structure
is supported during parking in the compart-  reaches a position slightly
above the level        ment.  As  best  seen  in  Figure  3  the  where a
pallet is situated in the selected com-   30  pallet is formed by two
structures 28, 29  partment as shown in the top arrangement of 95
spaced apart on either side of the compartment  Figure 4. The switch
mechanism for operating 12 and joined together at the end furthest from
the pallet is then actuated so that the pallet        the lift shaft 10 by
a cross member 30.      is moved into the lift shaft below the lifting
Each of the structures 28, 29 comprises  frame as shown in the centre
arrangement of   35  two vertically spaced rails 31 and 32 (see  Figure 4.
Towards the end of the movement 100        Figure 5) and sandwiched between
the rails  of the pallet a switch  is operated  which        are the ends
of laterally extending tines 33.  switches off the motor 36 and actuates
the        The tines on each of the two structures 28,  brake mechanism  to
stop the pallet, and at        29 extend part way across the compartment
the same time a switch is actuated which com-   40  towards one another
terminating short of the  mences lowering of the lifting frame. The tines
105        central structure 23 of the lift frame 18, so  of the lifting
frame and the tines of the pallet        that the lift frame tines and
central structure  are so dimensioned and positioned that when        may
pass through the pallet. The tines of the  the lifting frame and pallet are
in appropriate        pallet support the wheels of a car in the com-
relative positions the tines of the lifting frame    45  partment, and the
end tines are raised above  pass through the spaces between the tines of
110        the level of the remaining tines on the pallet  the pallet and
vice versa. The car on the lifting        to prevent a car from
inadvertently rolling off  frame is thereby transferred to the pallet.
either end of the pallet.                     When the car has been
deposited on the pallet          The pallet is movably arranged so that it
a switch associated with the motor 36 is ac-    50  can be moved into the
lift space to receive  tuated so that the motor moves the pallet with  115
a car from the lift as described later. The pal-  the car on it into the
compartment as shown        let is supported by a number of pairs of verti-
in the bottom  view of Figure 5. When the        cally spaced flanged
rollers 34 which are rotat-  pallet is nearly in the compartment a switch
ably mounted on stub shafts 35 extending hori-  is actuated to switch off
the motor 36 and    55  zontally from the members 15. Pairs of rollers  to
apply the brake means. In the meantime  120 



34 are provided in both the compartment and  the lifting frame will have
returned to the        the lift space so that the pallet may be sup-
ground and its motor switch (not shown) will        ported in either place.
The lower of each of  have been triggered for de-energising its mo-
the stub shafts carries an additional roller 34a  tor.    60  engaging with
a further member 32a of the    Below the space occupied by the pallet in
125        pallet spaced inwardly of the member 32 be-  each compartment
there is arranged an apron        low the tines 33.
(not shown) which extends across the compart-           The pallet is
driven out of and into its com-  ment and prevents extraneous matter from
one        partment by a reversible electric motor 36  vehicle falling
through on to another vehicle.    65  rigidly mounted on the cross member
30 which    It will be appreciated that the aforesaid  130           4
1,187,510                                            4       framework may
be arranged to stand inde-  structure upwardly with respect to the plat-
pendently on its own foundation or may be  form so that the tines 49 move
into the spaces      supported against a wall of a building, in  between
the tines 43 so that a substantially      which case parts of the framework
are keyed  continuous surface is formed. When the lift  5  into the
building.                              structure moves up the lift shaft
the base struc-  70        Referring now to Figures 7 and 8 of the  ture
moves downwardly with respect to the lift      drawings there is shown a
modified form  of  platform and rests on the base member 48 of      lifting
frame. The frame comprises a base  the lifting structure. The resulting
space be-      member 40 which extends along the lift shaft  tween the base
structure 48 and the platform 10  and has secured at either of its ends
cross  43 can then receive a pallet from one of the  75      members 41.
The ends of the cross members  aforesaid compartments for transfer of a car
41 are secured to stretches of the aforesaid  to or from the lifting
structure.      chains 21. At the centre of the base member    Turning now
to the system  illustrated in      is an upwardly extending shaft 42 which
is  part in Figures 11 to 13 it is also proposed 15  rotatably supported on
the base member and  to arrange a mechanical storage system  sub-  80
means are provided for rotating the shaft in  stantially as described above
adapted for stor-      either clockwise or anticlockwise direction. To  ing
containers. The system is modified as illus-      the upper end of the
shaft is secured a plat-  trated in Figure 13 in that the lifting platform
form 43 from which extend laterally on either  comprises two pairs of
horizontal support 20  side a number of spaced tines 44 which sup-  members
52, 53 located on either side of the  85      port the wheels of a motor
vehicle. To prevent  lifting  structure  each  supporting  inwardly      a
motor vehicle from  accidentally rolling off  directed spaced tines 54. The
tines are pivotal-      the lift platform the end tines 45 extend above  ly
arranged about horizontal axes so that they      the remainder of the
tines. The rotatable lift  can be swung upwardly so that when the lifting
25  platform enables cars to be driven into the lift  structure moves down
over a container 55 the  90      shaft from one direction and on return to
the  upwardly directed tines pass on either side of      lift platform
after parking the car can be rotat-  the load and can subsequently be swung
down      ed through 180[err] on the platform and then can  into the
horizontal plane so that the lift can      be driven out in the opposite
direction to  bring the tines 54 into engagement with the 30  which it
arrived. Also in the case where cars  underneath of the container which is
supported  95     are required to enter and leave from one side  at the
bottom of the lift shaft on spaced bogies     of the framework the lift
platform can be ro-  65. The  ends of the  horizontal support     tated
through 90[err] so that it extends laterally  members 52, 53 are guided in
vertically ex-     of the framework. The car is then driven on  tending
columns 14 and are connected to 35  to the platform which is rotated
through 90[err]  stretches of chains (not shown) which move the  100
and then moved up the lift shaft to a receiving  lifting structure up and
down the lift shaft.     space. The reverse procedure is adopted for    In
this instance the pallets which are located     removing the car from the
parking system.     in each compartment comprise control struc-
Referring now to Figures 9 and 10 an im-  tures 56 from  which extend on
either side 40 provement of the lifting platform  shown in  spaced tines
57. At the end of the pallet there  105     Figures 7 and 8 is illustrated.
The lift platform   are provided cross members 58 the ends of     has a
number of vertical posts 46 spaced apart  which arc provided with rollers
59 for engag-     along either side thereof and at either end of  ing
tracks 60 extending along the compartment     the lift platform  there are
mounted on the  and across the lift shaft. The pallet is driven 45  posts
photo-electric cells 47 for detecting cars  into and out of the lift shaft
by a motor 61  110     supported on pallets and extending too far out
located at one end of the pallet having output     into the lift shaft. The
photo-electric cells are  shafts 62 extending to either side of the com-
arranged to operate the aforesaid lifting struc-  partment. Pinions 63 are
secured to the ends 



ture to stop the lift. Also supported on the  of the output shafts which
pinions engage on 50  lifting structure is a boarding platform. The  racks
64 extending along the sides of the com-  115     boarding platform
comprises a base structure  partment. The remainder of the features of
48 which extends along the lift structure below   the framework, control
means and operation     the lift platform  43. The base structure 48  of
the container storage system  are identical     has a splined bore and the
shaft 42 is splined  to those described above for the mechanical 55  so
that the member is slidable up and down  car parking system.
120     the shaft but rotates with the shaft. A number   WHAT I CLAIM  IS:
-     of spaced tines 49 extend laterally from either    1. A multi-storey
mechanical storage system     side of the base member which tines register
comprising a number of superimposed receiv-     with the spaces between the
tines 44 on the  ing spaces for articles, disposed on at least one 60
platform 43 of the lift structure when the lift  side of a lift shaft
having a lifting structure  125     structure moves to its lowest position
as illus-  for supporting an article and movable up and     trated in
Figure 10. The ends of the base  down in the lift shaft and power means for
structure 48 engage buffer stops 50 at the bot-  effecting that movement,
an individual pallet     tom  of the lift shaft and further downward  or
the  like  associated  with  each  re- 65  movement of the lift platform
moves the base  ceiving   space,  means   for  reciprocally  130
C   L   M   S    4                                         1,187,510
4      framework may be arranged to stand inde-  structure upwardly with
respect to the plat-     pendently on its own foundation or may be  form so
that the tines 49 move into the spaces     supported against a wall of a
building, in  between the tines 43 so that a substantially     which case
parts of the framework are keyed  continuous surface is formed. When the
lift 5  into the building.                              structure moves up
the lift shaft the base struc-  70       Referring now to Figures 7 and 8
of the  ture moves downwardly with respect to the lift     drawings there
is shown a modified form  of  platform and rests on the base member 48 of
lifting frame. The frame comprises a base  the lifting structure. The
resulting space be-     member 40 which extends along the lift shaft  tween
the base structure 48 and the platform 10  and has secured at either of its
ends cross  43 can then receive a pallet from one of the  75     members
41. The ends of the cross members  aforesaid compartments for transfer of a
car     41 are secured to stretches of the aforesaid  to or from the
lifting structure.     chains 21. At the centre of the base member
Turning now  to the system  illustrated in     is an upwardly extending
shaft 42 which is  part in Figures 11 to 13 it is also proposed 15
rotatably supported on the base member and  to arrange a mechanical storage
system sub-  80     means are provided for rotating the shaft in
stantially as described above adapted for stor-     either clockwise or
anticlockwise direction. To  ing containers. The system is modified as
illus-     the upper end of the shaft is secured a plat-  trated in Figure
13 in that the lifting platform     form 43 from which extend laterally on
either  comprises two pairs of horizontal support 20  side a number of
spaced tines 44 which sup-  members 52, 53 located on either side of the
85     port the wheels of a motor vehicle. To prevent  lifting  structure
each  supporting  inwardly     a motor vehicle from  accidentally rolling
off  directed spaced tines 54. The tines are pivotal-     the lift platform
the end tines 45 extend above  ly arranged about horizontal axes so that
they     the remainder of the tines. The rotatable lift  can be swung
upwardly so that when the lifting 25  platform enables cars to be driven
into the lift  structure moves down over a container 55 the  90     shaft
from one direction and on return to the  upwardly directed tines pass on
either side of     lift platform after parking the car can be rotat-  the
load and can subsequently be swung down     ed through 180[err] on the
platform and then can  into the horizontal plane so that the lift can
be driven out in the opposite direction to  bring the tines 54 into
engagement with the 30  which it arrived. Also in the case where cars
underneath of the container which is supported  95     are required to
enter and leave from one side  at the bottom of the lift shaft on spaced
bogies     of the framework the lift platform can be ro-  65. The  ends of
the  horizontal support     tated through 90[err] so that it extends
laterally  members 52, 53 are guided in vertically ex-     of the
framework. The car is then driven on  tending columns 14 and are connected
to 35  to the platform which is rotated through 90[err]  stretches of
chains (not shown) which move the  100     and then moved up the lift shaft
to a receiving  lifting structure up and down the lift shaft. 



space. The reverse procedure is adopted for    In this instance the pallets
which are located     removing the car from the parking system.     in each
compartment comprise control struc-       Referring now to Figures 9 and 10
an im-  tures 56 from  which extend on either side 40  provement of the
lifting platform  shown in  spaced tines 57. At the end of the pallet there
105     Figures 7 and 8 is illustrated. The lift platform   are provided
cross members 58 the ends of     has a number of vertical posts 46 spaced
apart  which are provided with rollers 59 for engag-     along either side
thereof and at either end of  ing tracks 60 extending along the compartment
the lift platform  there are mounted on the  and across the lift shaft. The
pallet is driven 45  posts photo-electric cells 47 for detecting cars  into
and out of the lift shaft by a motor 61  110     supported on pallets and
extending too far out  located at one end of the pallet having output
into the lift shaft. The photo-electric cells are  shafts 62 extending to
either side of the com-     arranged to operate the aforesaid lifting
struc-  partment. Pinions 63 are secured to the ends     ture to stop the
lift. Also supported on the  of the output shafts which pinions engage on
50  lifting structure is a boarding platform. The  racks 64 extending along
the sides of the com- 115     boarding platform  comprises a base structure
partment. The remainder of the features of     48 which extends along the
lift structure below   the framework, control means and operation     the
lift platform  43. The base structure 48  of the container storage system
are identical     has a splined bore and the shaft 42 is splined  to those
described above for the mechanical 55  so that the member is slidable up
and down  car parking system.                               120     the
shaft but rotates with the shaft. A number   WHAT I CLAIM  IS:-     of
spaced tines 49 extend laterally from either    1. A multi-storey
mechanical storage system     side of the base member which tines register
comprising a number of superimposed receiv-     with the spaces between the
tines 44 on the  ing spaces for articles, disposed on at least one 60
platform 43 of the lift structure when the lift  side of a lift shaft
having a lifting structure  125     structure moves to its lowest position
as illus-  for supporting an article and movable up and     trated in
Figure 10. The ends of the base  down in the lift shaft and power means for
structure 48 engage buffer stops 50 at the bot-  effecting that movement,
an individual pallet     tom  of the lift shaft and further downward  or
the  like  associated  with  each  re- 65  movement of the lift platform
moves the base  ceiving   space,  means  for  reciprocally  130
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5               moving  each  pallet between  a  first limit  the two
longitudinal members or structures are                position  wherein
the  pallet  is  located  rigidly braced together by a cross member
wholly in the associated receiving space and  only at those ends which are
disposed furthest                a second limit position wherein the pallet
is  from  the lift shaft when the pallet is in its            5  partly in
the associated receiving space but  receiving space.
70                projects substantially into the lift shaft, and  6. A
system according to claim 5 wherein                means in the lift shaft
for supporting a pallet  the length of the longitudinal members is such
when so projected into the shaft, the pallets  that the cross member never
enters the lift                being formed with supports so shaped and
dis-  shaft.           10  posed that when a pallet is in its second limit
7. A system according to any of claims 3, 75 position such supports will
upon a relative ver--  5 or 6 wherein the longitudinal structure is
tical movement between the lifting structure  made up of two parts of
longitudinal members                and the pallet pass through spaces
between  arranged side by side, the members of each                supports
formed on the lifting structure, the  pair being superimposed and the tines
being           15  arrangement being such that when a pallet is  secured
between the members of both pairs.    80                in its second limit
position a defined vertical    8. A  system  according to claim  3 or any
movement of the lifting structure will effect  of claims 5 to 7 wherein the
pallet is con-                transfer of the article from the lifting
structure  strained to move from the receiving space in                to
the pallet or from the pallet to the lifting  to the lift shaft and vice
versa by a number           20  structure and such that movement of a
pallet  of pairs of superimposed rollers on opposite  85
between the limit positions will when the pallet  sides of the receiving
space and of the lift shaft                is carrying the article cause
the article to be  between  which  the  longitudinal members
moved from  the path of the lifting structure  move, and one roller of each
pair engaging                to the respective receiving space or from the
an upper part of the longitudinal member and           25  respective
receiving space to the path of the  the other roller engaging the under
part.      90                lifting structure.
9. A system according to claim  8 wherein                  2. A system
according to claim  1 wherein  an additional roller is associated with the
lower                in either the lifting structure or each pallet  roller
of each pair and arranged co-axially                there is provided space
which will accommo-  therewith, which latter rollers engage respec-
30  date in the one the supports of the other either  tively a pair of said
longitudinal members of  95 



before or after there takes place that vertical  the pallet.
movement of the lifting structure which effects    10. A system according
to claim 8 or claim  the transfer of the article from the one to the  9
wherein the rollers are flanged so that the                other.
pallet is positively guided into and out of the           35    3. A system
according to claim  1 or claim  receiving space and the lift shaft.
100                2 wherein the lifting structure is provided with  11. A
system  according to any of claims                a base portion from which
projects upwardly   8 to 10 wherein the rollers are of the castor
a central portion extending in a fore and aft  type.
direction with respect to the lift shaft, and    12. A system according to
any of the pre-            40  having a number of spaced tines extending
lat-  ceding claims wherein each pallet is provided  105
erally from  each side thereof for supporting  with a motor for driving it.
the article, and each pallet comprises two hori-    13. A  system
according to claim  12 and                zontal longitudinal members  or
structures  where the pallet has a cross member wherein
spaced apart so that they lie beyond the ends  the motor is mounted on the
cross member            45  of the tines on opposite sides of the elevated
and drives a cross shaft extending for substan- 110                central
portion of the lifting structure each of  tially the whole width of the
pallet to the ends                which longitudinal members is provided
with  of which are secured pinions which engage                spaced,
laterally extending tines to that the  racks secured to opposite sides of
the receiving                tines on the lifting structure can pass up or
space and extending towards and preferably            50  down between
them.                             stopping short of the lift shaft.
115                   4. A system according to claim  1 or claim     14. A
system according to claim 13 wherein                2 wherein each pallet
is provided with a base  said motor is an electric motor and means are
portion extending in a fore and aft direction  provided for rendering the
motor inoperative                with respect to a receiving space, and
having  at predetermined limits of travel of the pallet            55  a
number of spaced tines extending laterally  so that the tines are
accurately located with  120                from  each side thereof for
supporting the  respect to those of the lifting structure enabl-
article, and each lifting structure comprises  ing the latter to pass
through the spaces in                two horizontal longitudinal members or
struc-  the former.                tures spaced apart so that they lie
beyond the   15. A system according to claim 14 wherein            60  ends
of the tines on opposite sides of the base  the means for rendering the
motor inoperative  125                portion of each pallet each of which
longitudi-  comprises  switch  mechanism   operated  by                nal
members is provided with spaced, laterally  movement of the pallet and in
circuit with the                extending tines so that the tines on the
pallets  motor and with electromagnetic means which                can pass
up and down between them.             control brake mechanism  associated
with the            65    5. A system according to claim 3 wherein  motor.
130
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1,187,510                                            6        16. A system
according to claim 4 and any     18. A  multi-storey mechanical container
claim appendant thereto wherein the tines on  storing system substantially
as described with  15     the lifting structure are pivotally attached to
reference to Figures 11 to 13 of the drawings.     the two horizontal
longitudinal members so 5  that the lifting structure can be moved down
URQUHART-DYKES & LORD,     past an article to be lifted and the tines can
Columbia House,     then be swung under the article and means
69 Aldwych,     are provided for supporting the tines in hori-
London W.C.2.     zontal attitude so that on upward movement
and 10  of the lifting structure the article is also lifted.         12
South Parade,       17. A multi-storey mechanical car parking
Leeds 1.     system  substantially as described with refer-          Agents
for the Applicant.     ence to Figures 1 to 10 of the drawings.
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