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(57) ABSTRACT 
Amobile storage system includes a series of carriages which 
are movably mounted to a series of rails supported on a 
surface such as a ?oor. Storage units, such as drawer-type 
?le cabinets, are adapted to be engaged with each carriage, 
and are movable on the rails along with the carriages. Each 
carriage is modular in construction, and incorporates a series 
of mobile housing assemblies interconnected by a structural 
cross-brace arrangement. At least one end of the carriage 
includes an end panel arrangement which overlies a sidewall 
of an endmost one of the storage units. The end panel 
arrangement includes a frame de?ning an interior, and one 
or more cover members are demountably secured to the 
frame so as to selectively cover the interior of the frame and 
to conceal the sidewall of the endmost storage units. Aseries 
of retainer members are interconnected with each carriage, 
and interact with the rails so as to prevent upward movement 
of the carriage relative to the rails. The retainer members are 
secured to the mobile housing assemblies, and each retainer 
member is engaged within a groove de?ned by an underly 
ing one of the rails. The retainer members further provide the 
dual function of mounting the storage units to the mobile 
housing assemblies. The carriages and the rail and ?oor 
system are of a modular construction, enabling the compo 
nents of the system to be shipped in knock-down form and 
assembled on site, and also to be expanded or contracted 
after initial installation. 
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MODULAR MOBILE STRORAGE SYSTEM 

BACKGROUND AND SUMMARY 

[0001] This invention relates to a mobile storage system, 
and more particularly to a modular-type mobile storage 
system Which is particularly Well suited for use With storage 
units such as ?le cabinets. 

[0002] High density open shelf mobile storage systems are 
commonly used When it is desired to increase the storage 
capacity in a given area over that Which is attainable using 
?xed shelving. A typical mobile storage system employs a 
series of mobile platforms or carriages providing shelves, 
Which are movably supported on a series of parallel rails. 
The carriages eXtend across the rails, and a number of 
storage units are mounted to and movable With each car 
riage. By alloWing the shelves to move, the aisle space 
normally required betWeen each shelf for access to the 
shelves may be eliminated for all but one pair of shelves. 

[0003] This single aisle space may be shared among pairs 
of shelves by movement of the shelves along the rails. 

[0004] The storage units are in the form of open ?le 
shelves or bookcases. In keeping With the desire to maXi 
miZe storage ef?ciency, the shelves are normally made as tall 
as possible for the given application. Each carriage is 
manufactured in a predetermined length corresponding to 
the length of the number of storage units Which are to be 
mounted to the carriage. The system is designed to provide 
a certain number of rails, Which is determined by the 
estimated Weight of the loaded storage units and the length 
of the carriage. The manufacturer produces and assembles 
the rails and carriages, the latter frequently being a unitiZed 
Welded frame, Which are then shipped to the installation site 
Where the system is installed by specialiZed, trained install 
ers. In most cases, installation includes mounting the rails to 
the ?oor, securing the shelving units to the carriages, and 
movably mounting the carriages to the rails. The carriages 
are movable on the rails in response to operation of any 
satisfactory type of drive system associated With the car 
riages, for selectively creating an aisle betWeen adjacent 
storage units so as to provide access to items stored on the 
shelves. 

[0005] This type of mobile storage system functions Well 
for applications in Which open bookcases or side-tab type 
?ling shelves are being converted to a mobile storage 
system, for eXample, in an industrial or Warehouse type 
environment. Modern of?ce environments, hoWever, nor 
mally use so-called “top tab” type ?les arranged in conven 
tional draWer type ?le cabinets. Use of current mobile 
storage systems requires the user to convert his or her ?les 
from top-tab ?les to side-tab ?les. This conversion entails 
signi?cant time, inconvenience and eXpense both in con 
verting the eXisting ?les and in replacing the ?le cabinets 
With storage shelves. Ideally of?ces seeking a high density 
storage system could obtain such a solution through their 
furniture supplier. Unfortunately, installation of conven 
tional mobile storage systems is carried out by specially 
trained personnel, especially in installations in Which the 
rails are grouted to the ?oor of the installation site. Furniture 
suppliers do not normally have access to personnel suitably 
trained for the installation of conventional mobile storage 
systems. 
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[0006] The present invention addresses these problems by 
providing a practical mobile storage system for conventional 
draWer-type ?le cabinets. The invention includes a kit that 
Works With standard ?le cabinets and that may be ?exibly 
adapted to standard ?le cabinets and installed in a variety of 
standard of?ce settings by of?ce furniture retailers. The 
simple reduced height structure is compatible With the open 
environment of a modern of?ce and With the top tab ?les 
used predominantly by such of?ce Workers. Decorative end 
panels incorporating drive controls and canopies further 
adapt the ?le cabinets to mobile operation in a centraliZed 
pod con?guration. 

[0007] It is thus one object of the invention to provide a 
mobile storage system for ?le cabinets. It is another object 
of the invention to provide such a system Which incorporates 
carriage and rail components Which are modular in nature, 
and thus can be assembled in various con?gurations accord 
ing to the speci?c dimensions of each storage area and the 
number and siZe of storage units to be mobiliZed. It is a 
further object of the invention to provide such a mobile 
storage system Which can be easily assembled and installed 
on site, Without the need for special tools or specially trained 
labor typically required to install a conventional mobile 
storage system. A still further object of the invention is to 
provide such a mobile storage system Which is especially 
Well suited for use in an of?ce environment to collect and 
mobiliZe ?les in a centraliZed or regionaliZed area, to 
provide easy access to materials contained in ?le cabinets 
Which otherWise may be scattered throughout an of?ce. 
Another object of the invention is to provide such a mobile 
storage system in Which the siZe and con?guration of the 
components can be readily eXpanded, retracted or otherWise 
altered according to the requirements of the user. Yet another 
object of the invention is to provide such a mobile storage 
system having a number of unique features that facilitate its 
use in a Wide range of applications for mobiliZing any 
number of storage units, and Which also facilitate assembly 
and installation of the components of the mobile storage 
system. 

[0008] In accordance With the invention, a mobile storage 
system generally includes a series of carriages Which are 
movably mounted to a series of rails Which are supported on 
a surface such as a ?oor. A series of storage units, such as 
draWer-type ?le cabinets, are adapted to be engaged With 
each carriage, and are movable on the rails along With the 
carriages. In a typical application, a number of carriages are 
mounted to the rails, and the carriages can be selectively 
moved toWard and aWay from each other so as to selectively 
create an aisle betWeen adjacent carriages to provide access 
to items contained Within the ?le cabinets. 

[0009] Each carriage is modular in construction and incor 
porates a series of mobile housing assemblies, each of Which 
is movably supported on one of the rails. Each mobile 
housing assembly preferably includes a pair of spaced apart 
Wheels, Which are supported by and movable on one of the 
rails. A structural cross-brace arrangement eXtends betWeen 
and interconnects adjacent mobile housing assemblies. The 
structural cross-brace arrangement is preferably in the form 
of a pair of brace members Which de?ne an X-type con?gu 
ration, and each brace member is connected betWeen oppo 
site ends of each of a pair of adjacent mobile housing 
assemblies. The brace members function to provide lateral 
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stability to the carriage so as to stabilize the storage units 
during movement of the carriage. 

[0010] At least one end of the carriage includes an end 
panel arrangement Which overlies a sideWall of an endmost 
one of the storage units. The end panel arrangement includes 
a frame Which is mounted to the carriage and to the sideWall 
of the endmost storage unit. The frame de?nes an interior, 
and one or more cover members are demountably secured to 

the frame so as to selectively cover the frame interior and to 
conceal the sideWall of the endmost storage unit. The one or 
more cover members can be selectively removed and 
replaced With other cover members, so that the user can 
change the aesthetic appearance of the end panel arrange 
ment to enable the system to blend into the environment and 
decor of the space Within Which the system is situated. 

[0011] A series of retainer members are interconnected 
With each carriage and interact With the rails so as to prevent 
upWard movement of the carriage relative to the rails, to 
thereby prevent tipping of the cabinets. In a preferred form, 
a retainer member is secured to each end of each mobile 
housing assembly. Each retainer member de?nes a trans 
verse retainer tab received Within a groove de?ned by the 
underlying rail, and a pair of lips overlie the groove and 
engage the retainer tab so as to prevent upWard movement 
of the retainer tab relative to the rail. In addition, each 
retainer member further includes a storage unit mounting 
section Which eXtends upWardly relative to the mobile 
housing assembly, and Which is secured to at least one of the 
storage units supported by the mobile housing member. In 
this manner, each retainer member functions to tie the 
storage unit to the carriage, and also provides the means by 
Which upWard movement of the carriage relative to the rail 
is prevented. 
[0012] The rails are provided in sections Which can be 
spliced together to form a complete rail assembly having a 
length as required according to the speci?c installation. The 
rails may be positioned at a desired spacing and anchored 
directly to the ?oor, or may be interconnected together by 
?oor members located betWeen adjacent rails. In the latter 
version, an engagement arrangement is interposed betWeen 
the rails and the ?oor members, and the ?oor members 
function to space the rails a predetermined distance apart 
from each other according to the distance betWeen the 
mobile housing assemblies of the carriage. With this 
arrangement, a rail and ?oor assembly can be built up and 
con?gured according to the dimensions and con?guration as 
desired by the user. 

[0013] The various aspects of the invention can be 
employed individually or in various subcombinations in 
order to enhance or improve upon certain characteristics of 
a mobile storage system. In a particularly preferred embodi 
ment, hoWever, the features of the invention are employed in 
combination to provide a mobile storage system Which is 
relatively simple to construct and install, and Which is 
capable of mobiliZing various types of storage units includ 
ing draWer-type ?le cabinets. 
[0014] The invention also contemplates various methods 
involved in the construction and installation of a mobile 
storage system, substantially in accordance With the fore 
going summary. 
[0015] Various other features, objects and advantages of 
the invention Will be made apparent from the folloWing 
description taken together With the draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The draWings illustrate the best mode presently 
contemplated of carrying out the invention. 

[0017] 
[0018] FIG. 1 is an isometric vieW of a representative 
mobile storage system assembled and installed in accor 
dance With the present invention; 

[0019] FIG. 2 is an exploded isometric vieW illustrating 
the components of the mobile storage system of the present 
invention in combination With a representative storage unit, 
such as a lateral ?le cabinet, adapted to be mobiliZed in the 
mobile storage system of FIG. 1; 

[0020] FIG. 3 is an isometric vieW illustrating portions of 
the rail system and one of the carriages incorporated in the 
mobile storage system of FIG. 1; 

[0021] FIG. 4 is a partial exploded isometric vieW shoW 
ing certain of the components incorporated into an interior 
portion of the carriage forming a part of the mobile storage 
system of FIG. 1; 

[0022] FIG. 5 is a vieW similar to FIG. 4, shoWing certain 
of the components incorporated into an end portion of the 
carriage forming a part of the mobile storage system of FIG. 
1; 
[0023] FIG. 6 is a top plan vieW of an end portion of one 
of the carriages forming a part of the mobile storage system 
of FIG. 1; 

[0024] FIG. 7 is a partial section vieW through a portion 
of the carriage, With reference to line 7-7 of FIG. 13; 

In the draWings: 

[0025] FIG. 8 is a partial section vieW through a portion 
of the carriage, With reference to line 8-8 of FIG. 13; 

[0026] FIG. 9 is a partial section vieW taken along line 9-9 
of FIG. 7; 

[0027] FIG. 10 is a partial section vieW taken along line 
10-10 of FIG. 9; 

[0028] FIG. 11 is a partial section vieW taken along line 
11-11 of FIG. 1; 

[0029] FIG. 12 is a partial section vieW taken along line 
12-12 of FIG. 11; 

[0030] FIG. 13 is a partial top plan vieW illustrating the 
drive arrangement incorporated into one of the carriages 
forming a part of the mobile storage system of FIG. 1; 

[0031] FIG. 14 is a partial section vieW illustrating an 
interior portion of the rail and ?oor components incorpo 
rated into a raised ?oor embodiment of the mobile storage 
system, as shoWn in FIG. 1; 

[0032] FIG. 15 is a vieW similar to FIG. 14, shoWing an 
alternative ?oor component construction and illustrating one 
embodiment of a ramp adapted for connection to an endmost 
one of the rails; 

[0033] FIG. 16 is a partial section vieW taken along line 
16-16 of FIG. 15; 

[0034] FIG. 17 is a vieW similar to FIG. 15, shoWing an 
alternative embodiment of a ramp adapted for connection to 
an endmost one of the rails; 
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[0035] FIG. 18 is a section vieW of alternative loW pro?le 
rail embodiment adapted to be incorporated into a mobile 
storage system as shoWn in FIG. 1; 

[0036] FIG. 19 is a partial isometric vieW illustrating one 
embodiment of a splice arrangement for connecting a pair of 
axially aligned rail sections together, for incorporation into 
the mobile storage system of FIG. 1; 

[0037] FIG. 20 is a vieW similar to FIG. 19, shoWing an 
alternative embodiment of a splice arrangement for inter 
connecting a pair of aligned rail sections together; 

[0038] FIG. 21 is a partial section vieW taken along line 
21-21 of FIG. 20; 

[0039] FIG. 22 is a partial section vieW taken along line 
22-22 of FIG. 21; 

[0040] FIG. 23 is an isometric vieW of a splice connector 
incorporated in the rail splice arrangement illustrated in 
FIGS. 20-22; 

[0041] FIG. 24 is a vieW similar to FIG. 20, illustrating 
another embodiment of a splice arrangement for intercon 
necting a pair of aligned rail sections together; 

[0042] FIG. 25 is a partial section vieW taken along line 
25-25 of FIG. 24; 

[0043] FIG. 26 is an isometric vieW of yet another 
embodiment of a splice arrangement for interconnecting 
aligned rail sections together; and 

[0044] FIG. 27 is a partial section vieW taken along line 
27-27 of FIG. 26. 

DETAILED DESCRIPTION 

[0045] Referring to FIGS. 1 and 2, a mobile storage 
system constructed according to the present invention gen 
erally includes a series of carriage assemblies 30 supported 
on a combination rail and ?oor system 32, Which rests on a 
?oor 33 or other supporting surface. Each carriage assembly 
30 is adapted to support a series of storage units 34, Which 
are illustrated as lateral ?le cabinets. Storage units 34 are of 
conventional construction, including spaced sideWalls 36, a 
top Wall 38, bottom and back Walls (not shoWn) typically 
folded and Welded as a unitiZed Whole, and an open front 
Within Which a series of draWers 40 are slidably mounted for 
movement betWeen open and closed positions. The draWers 
may include an interlock for preventing the extension of 
more than one draWer at a time so as to limit the storage units 
tendency to topple. The storage units 34 may be obtained 
from a variety of commercial suppliers and normally con 
form to a limited number of standard dimensions including 
Widths for letter or legal ?les and the present system is 
adapted to Work With such standard storage units, including 
retro?tting storage units already in use by an office in a 
stationary arrangement. DraWers 40 are adapted to contain a 
series of laterally aligned top tab ?les 42, Which are acces 
sible When draWer 40 is moved to its open position. Aseries 
of canopy members 43 are mounted to storage units 34 
above the storage unit top Walls 38. 

[0046] In a typical installation, the end carriage assemblies 
30 are stationarily supported on rail and ?oor system 32, and 
the interior carriage assemblies 30 are movable on rail and 
?oor system 32 for selectively creating an aisle betWeen 
adjacent sets of storage units 34. While FIG. 1 illustrates a 
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single movable interior carriage assembly 30 betWeen the 
stationary end carriage assemblies 30, it is understood that 
any number of movable interior carriage assemblies 30 may 
be incorporated into the mobile storage system. 

[0047] Carriage assemblies 30 are supported on rail and 
?oor system 32, Which generally includes a series of rail 
members 44 and a series of ?oor members 46 engaged With 
and located betWeen rail members 44. The height of the top 
draWer 40 above the ?oor member 46 Will be substantially 
less than six feet so as to facilitate the use of the draWers 40 
With top tab ?les 42 by an average office Worker Who may 
thus vieW the contents of the draWers Without obstruction. 
An end panel assembly 48 is located outWardly of the outer 
sideWall 36 of at least one of the endmost storage units 34, 
above carriage assembly 30. Each end panel assembly 48 
generally includes a frame 50 and a series of demountable 
cover or tile members 52, the details of Which Will later be 
explained. 

[0048] Referring to FIG. 3, carriage assembly 30 consists 
of a series of mobile housing assemblies, shoWn generally at 
53, each of Which includes a Wheel housing member 54 in 
combination With a structural cross-brace arrangement 56 
interconnected betWeen each pair of adjacent mobile hous 
ing assemblies 53. In addition, a pair of side cover members 
58 extend betWeen the ends of adjacent mobile housing 
assemblies 53. An end cover 60 is secured to at least one of 
the endmost mobile housing assemblies 53 beloW end frame 
50. 

[0049] The endmost pair of adjacent mobile housing 
assemblies 53, in combination With cross-brace arrangement 
56 and side cover members 58 extending therebetWeen, 
make up a primary “starter” module or section for carriage 
assembly 30. Each additional mobile housing assembly 53 is 
interconnected With the adjacent mobile housing assembly 
53 via another structural cross-brace arrangement 56 and 
side cover members 58, to make up an “adder” module or 
section for extending the length of carriage assembly 30 a 
suf?cient amount to support the desired number of storage 
units 34. 

[0050] FIG. 4 illustrates the components incorporated into 
one end of an interior one of mobile housing assemblies 53, 
With the understanding that similar components are mounted 
to the opposite end of mobile housing assembly 53 in a 
mirror image fashion. As shoWn in FIG. 4, Wheel housing 
member 54 is in the form of an inverted U-shaped channel 
de?ning a top Wall 64 and a pair of spaced apart depending 
sideWalls 66. AWheel assembly 68 is adapted for mounting 
to Wheel housing member 54 betWeen depending sideWalls 
66. 

[0051] Wheel assembly 68 includes a Wheel member 70 
de?ning a primary rolling surface 72 and an outWardly 
extending central guide ?ange 74. A pair of stub axles or 
shafts 76 extend outWardly from Wheel 70 in opposite 
directions. Each stub shaft 76 extends through a bearing 78, 
Which is supported by a bearing support 80 having a bearing 
engagement section 82 Which encircles bearing 78. Each 
bearing support 80 further includes a mounting section 84 
Which extends upWardly from bearing engagement section 
82. 

[0052] A pair of aligned upWardly extending slots 86 are 
formed in depending sideWalls 66 of Wheel housing member 
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54, and each slot 86 is adapted to receive one of stub shafts 
76. A pair of aligned axially extending slots 88 are formed 
at the intersection of each depending sideWall 66 With top 
Wall 64, and a brace retainer 90 is received Within slots 88. 
Brace retainer 90 includes a brace engagement tab 92 at each 
end, With a raised central mounting area 94 located betWeen 
brace engagement tabs 92. Brace retainer 90 is con?gured 
such that each brace engagement tab 92 extends outWardly 
of one of sideWalls 66, and central mounting area 94 engages 
the inner surface of top Wall 64. 

[0053] Referring to FIG. 7, stub shafts 76 are positioned 
Within slots 86, and the upper edges of bearing support 
mounting sections 84, shoWn at 96, engage the underside of 
central mounting area 94 of brace retainer 90. Afastener 98, 
such as a threaded screW, extends through an aperture 100 
formed in each depending sideWall 66 above the upper end 
of slot 86, into engagement With an aperture 102 formed in 
bearing support 80. In this manner, bearing supports 80 are 
secured to mobile housing member sideWalls 66 to secure 
Wheel assembly 68 to Wheel housing member 54. Engage 
ment of bearing support upper edges 96 With the underside 
of central mounting area 94 of brace retainer 90 functions to 
capture brace retainer 90 in position relative to mobile 
housing member 54, While at the same time resisting any 
tendency of bearing supports 80 to rotate relative to Wheel 
housing member 54. 

[0054] A pair of Wheel support members 104 are secured 
to Wheel housing member 54 on either side of Wheel 
assembly 68. Wheel support members 104 are identical in 
construction and are positioned so as to face in opposite 
directions. Each Wheel support member 104 includes a 
vertical Wall 106, a pair of spaced apart sideWalls 108 and 
a top Wall 110. Each sideWall 108 includes an outWardly 
extending tab 112 toWard its loWer end, Which is adapted to 
be engaged Within one of a series of notches 114 extending 
upWardly from the loWer edges of depending sideWalls 66. 
Notches 114 are arranged so that the pair of notches 114 in 
each sideWall 66 are located one on either side of slot 86 
Within Which a stub shaft 76 of Wheel assembly 68 is 
received. Engagement of tabs 112 Within notches 114 func 
tions to locate each Wheel support member 104 relative to 
Wheel housing member 54. Final assembly of each Wheel 
support member 104 to Wheel housing member 54 is carried 
out by any satisfactory mechanical connection means, such 
as by spot Welding or mechanical fasteners (not shoWn). 
Alternatively, it is contemplated that sideWalls 66 may be 
formed With vertically spaced openings and snap-in tabs 
may be formed in sideWalls 108 of Wheel support members 
104, to provide a snap-type engagement of Wheel support 
members 104 betWeen depending sideWalls 66 upon upWard 
movement of each Wheel support member 104 betWeen 
sideWalls 66. Wheel support members 104 function to 
reinforce Wheel housing member 54 in the vicinity of Wheel 
assembly 68. 

[0055] Each side cover member 58 includes a vertical Web 
116 in combination With upper and loWer ?anges 118, 120, 
respectively. An end mounting section 122 extends from 
each end of Web 116, and a pair of vertically spaced cut-out 
tabs 124 are formed in each end mounting section 122. 
Vertical Wall 106 of the endmost Wheel support member 104 
includes vertically spaced pairs of apertures 126, and tabs 
124 of each end mounting section 122 are adapted for 
engagement Within apertures 126. In this manner, side cover 
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members 58 function to connect the ends of adjacent mobile 
housing members 54 together, and maintain mobile housing 
members 54 in a vertical orientation. 

[0056] A retainer member 130 is engaged With the outer 
one of Wheel support members 104 at each end of Wheel 
housing member 54. Each retainer member 130 includes a 
vertical body section 132 having an upper aperture 134 and 
a loWer aperture 136. Retainer member 130 further includes 
a neck section 138 extending doWnWardly from the loWer 
end of body section 132, and a transverse retainer tab 140 
Which extends laterally from the loWer end of neck section 
138. At its upper end, retainer member 130 de?nes a 
transversely extending storage unit mounting section 142 
extending upWardly from the upper end of body section 132. 
Apair of apertures 144 are formed in storage unit mounting 
section 142, located one on either side of the centerline of 
retainer member 130. A bumper mounting projection 146 
extends from the outWardly facing surface of retainer mem 
ber 130, and is in the form of a conventional headed rivet 
secured Within an aperture formed in retainer member 130. 
Projection 146 is in the vicinity of the intersection betWeen 
the upper end of body section 132 and the loWer end of 
transverse storage unit mounting section 142. 

[0057] Abumper assembly 150, Which includes a bumper 
mounting plate 152 and a bumper cover 154, is located 
outWardly of retainer member 130. Bumper mounting plate 
152 includes a series of holes 156. Passages are formed in 
the inner side of bumper cover 154 and are adapted for 
placement in alignment With holes 156, and threaded fas 
teners, such as screWs 158, extend through holes 156 and 
into the passages in bumper cover 154 for securing bumper 
cover 154 to bumper mounting plate 152. Bumper mounting 
plate 152 further includes a mounting opening 160 having an 
enlarged loWer section 162 and a reduced upper section 164, 
and a cavity is formed in the inner surface of bumper cover 
154 in the vicinity of mounting opening 160. Enlarged loWer 
section 162 is dimensioned so as to receive the head of 
projection 146 of retainer member 130, and reduced upper 
section 164 is siZed so as to receive the shank of projection 
146. 

[0058] In assembly, bumper assembly 150 is ?rst 
assembled by securing bumper cover 154 to bumper mount 
ing plate 152 using screWs 158. Retainer member 130 is 
secured to mobile housing member 54 by a threaded fas 
tener, such as a screW 166, Which extends through aperture 
134 and into an aligned aperture 168 formed in outer Wheel 
support member 104. Bumper assembly 150 is then initially 
engaged With retainer member 130 by positioning bumper 
assembly 150 such that the head of projection 146 is 
received Within enlarged loWer section 162 of mounting 
opening 160, and bumper assembly 150 is then moved 
doWnWardly so as to engage reduced upper section 164 of 
mounting opening 160 With the shank of projection 146. The 
head of projection 146 engages bumper mounting plate 152 
about reduced upper section 164 to prevent outWard move 
ment of bumper assembly 150, such that bumper assembly 
150 is engaged With and suspended from projection 146. A 
threaded fastener, such as a screW 170, is then inserted 
through a loWer opening 172 formed in bumper cover 154 
and an aligned opening 174 formed toWard the loWer end of 
bumper mounting plate 152, and into and through loWer 
aperture 136 formed in retainer member body section 132. 
ScreW 170 is then engaged Within an opening 176 formed in 
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outer Wheel support member 104, such that screw 170 
functions to af?x bumper assembly 150 and retainer member 
130 to Wheel housing member 54 through outer Wheel 
support member 104. 

[0059] As noted previously, a Wheel assembly 68 is 
secured to Wheel housing member 54 at each end of mobile 
housing assembly 53, to make up a series of Wheel housing 
assemblies 53. While mobile housing assemblies 53 are 
shoWn and described as having Wheel assemblies 68 Which 
provide movement relative to rail and ?oor system 32, it is 
understood that any other type of mobile support mechanism 
may be employed in place of Wheel assemblies 68, such as 
a track-type mechanism or sprocket-type Wheels Which 
engage openings in the rails or other support structure. 

[0060] FIG. 4 illustrates the components interconnected 
With each end of each interior Wheel housing member 54, 
Which includes a pair of side cover members 58 extending 
in opposite directions from each end of Wheel housing 
member 54. FIG. 5 illustrates an endmost Wheel housing 
member 54, Which has similar components mounted to its 
ends as each interior Wheel housing member 54, including 
Wheel assembly 68, brace retainer 90, Wheel support mem 
bers 104, retainer member 130 and bumper assembly 150 
including bumper mounting plate 152 and bumper cover 
154. A side cover member 58 extends in one direction from 
Wheel housing member 54. At the opposite side of Wheel 
housing member 54, an end cover member 60 is engaged 
With Wheel housing member 54 through outer Wheel support 
member 104. End cover member 60 includes a vertical Web 
180, a top ?ange 182 and a bottom ?ange 183 (FIG. 8), as 
Well as a mounting section 184 in the form of a bent 
extension of vertical Web 180. A pair of cut-out mounting 
tabs 186 are formed in mounting section 184, and are 
engageable Within a pair of vertically spaced openings 126 
in vertical Wall 106 of outer Wheel support member 104, in 
the same manner as described previously With respect to side 
cover members 58. In this manner, end cover member 60 is 
connected to Wheel housing member 54 so as to extend 
alongside and parallel to mobile housing assembly 53 at an 
end of carriage assembly 30. As shoWn in FIG. 8, top ?ange 
182 of end cover member 60 overlies brace engagement tab 
92 Which extends from the outWardly facing side of the 
endmost Wheel housing member 54, Which functions to 
support end cover member 60. 

[0061] Referring to FIG. 6, each structural cross-brace 
arrangement 56 includes a pair of identical diagonal brace 
members 190 arranged in an x-type con?guration betWeen 
adjacent mobile housing assemblies 53. Each end of each 
brace member 190 is secured to one of brace engagement 
tabs 92 de?ned by a brace retainer 90, each of Which is 
located adjacent one of the ends of a mobile housing 
assembly 53. Each brace member 190 extends betWeen one 
end of a mobile housing assembly 53 and the opposite end 
of the adjacent mobile housing assembly 53, such that brace 
members 190 cross each other at the center of the space 
betWeen the adjacent mobile housing assemblies 53. 

[0062] As shoWn in FIGS. 4 and 5, the end of each brace 
member 190 is engaged With a brace engagement tab 92 by 
means of a threaded bolt 192 Which extends through aligned 
openings 194, 196 formed in brace member 190 and engage 
ment tab 92, respectively. A nut 198 is engaged With the 
threaded shank of bolt 192 for securing brace member 190 
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to brace engagement tab 92. In addition, brace members 190 
are connected to each other at the location Where brace 
members 190 cross each other betWeen adjacent mobile 
housing assemblies 53. Each brace member 190 includes a 
slot at its center, and the slots overlap each other at the 
intersection of brace members 190. A bolt 192 extends 
through the aligned slots, and is engaged With a nut 198 so 
as to secure brace members 190 together. 

[0063] At each interior mobile housing assembly 53, a pair 
of storage units 34 are engaged With top Wall 64, such that 
each interior mobile housing assembly 53 functions as a 
common support for adjacent sides of a pair of storage units 
34. At the endmost mobile housing assembly 53, shoWn in 
FIG. 8, Wheel housing member 54 supports the outer end of 
the endmost storage unit 34, and also provides a support for 
end panel assembly 48. 

[0064] Each storage unit 34 includes a storage unit hous 
ing Within Which draWers 40 are slidably mounted. Repre 
sentatively, the storage unit housing includes a side panel 
200 having a front ?ange 202, in combination With a bottom 
panel 204 having a front ?ange 206. With reference to FIG. 
8, storage unit mounting section 142 of each retainer mem 
ber 130 extends above the upper surface of top Wall 64 of 
Wheel housing member 54. Storage unit mounting section 
142 overlaps the loWer end of side panel ?ange 202. A 
threaded fastener, such as a self-tapping screW 208, extends 
through one of apertures 144 in storage unit mounting 
section 142, into engagement With ?ange 202 de?ned by 
side panel 200. In this manner, storage unit 34 is fastened to 
mobile housing assembly 53 through engagement With 
retainer member 130 and positively attached directly to the 
rail member 44 via retainer tab 140 as Will be described 
further beloW. This facilitates the use of the present system 
With premanufactured storage units 34. At each interior 
mobile housing assembly 53, each adjacent storage unit 34 
is fastened to a respective one of mobile housing assemblies 
53 by securing the storage unit housing to storage unit 
mounting section 142 in a similar manner, such that storage 
unit mounting section 142 functions to secure both adjacent 
storage units 34 to one of mobile housing assemblies 53 at 
each end of mobile housing assembly 53. 

[0065] Referring to FIG. 2 and FIGS. 8-12, frame 50 of 
end panel assembly 48 includes a pair of side frame mem 
bers 210, a top frame member 212, a bottom frame member 
214, and a series of corner connectors 216 located betWeen 
and interconnecting the adjacent ends of frame members 
210-214. Frame members 210-214 are substantially identi 
cal in cross section construction. With reference to FIG. 10, 
each of frame members 210-214 generally includes an inner 
frame mounting section 218 and an outer tile mounting 
section 220. 

[0066] Each inner frame mounting section 218 includes an 
inner ?ange 222, an outer ?ange 224, and a Web 226 
extending therebetWeen. An inner engagement lip or Wall 
228 extends outWardly from inner ?ange 222, and is spaced 
inWardly from and oriented parallel to Web 226. Similarly, 
an outer engagement lip or Wall 230 extends inWardly from 
outer ?ange 224, and is spaced inWardly from and oriented 
parallel to Web 226. Each tile mounting section 220 is in the 
form of a channel-shaped member extending outWardly 
from outer ?ange 224, de?ning an outer Wall 232, an arcuate 
end 234 and an inWardly extending inner lip 236. 
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[0067] Each corner connector 216 includes a pair of right 
angle corner members 238. A connecting tongue 240 
extends from the end of each corner member 238, and is 
engaged Within the space de?ned betWeen outer Web 226 
and inner and outer engagement Walls 228, 230, respec 
tively, de?ned by each of frame members 210-214. Each 
corner connector 216 further includes a pair of outer exten 
sions 242, each of Which has a raised protrusion 244 
corresponding in shape to the channel shape de?ned by the 
outer area of tile mounting section 220. Each protrusion 244 
is adapted to be received Within the space de?ned betWeen 
outer Wall 232, arcuate end Wall 234 and inner lip 236. With 
this arrangement, corner connectors 216 are engaged With 
the corners de?ned by the adjacent ends of frame members 
210-214, so as to form frame members 210-214 into end 
frame 50 Which de?nes a closed shape having an open 
interior, and Which is dimensioned so as to correspond to the 
external dimensions of outer sideWall 36 of the endmost 
storage unit or units 34. 

[0068] Representatively, frame members 210-214 may be 
formed of a material such as extruded aluminum, although 
it is understood that other satisfactory materials and forming 
methods may be employed. Corner connectors 216 may be 
formed of a cast aluminum material, although it is again 
understood that other satisfactory materials and forming 
methods may be employed. 

[0069] Referring to FIGS. 9-11, end frame 50 is connected 
to outer sideWalls 36 of the endmost storage unit or units 34 
by means of a series of threaded fasteners, such as self 
tapping screWs 246, Which extend through openings formed 
in inner ?anges 222 of frame members 210-214 and into and 
through storage unit sideWalls 36, so as to mount frame 50 
to the endmost storage units 34. In addition, end frame 50 is 
interconnected With carriage assembly 30 as shoWn in FIG. 
8, by means of a self-tapping screW 248 Which extends 
through one of apertures 144 in storage unit mounting 
section 142 of retainer member 130. The threaded shank of 
screW 248 is received Within a passage formed in corner 
member 238 of corner connector 216. 

[0070] As shoWn in FIG. 2, a cut-out area 250 is formed 
in bottom frame member 214, forming a gap in inner ?ange 
222, inner engagement Wall 228 and the inner portion of Web 
226. 

[0071] Tile members 52 are demountably engaged With 
end frame 50. A series of tile mounting openings 252 are 
formed in outer ?ange 224 at selected locations of outer 
?ange 224 along the length of side frame members 210. Tile 
mounting openings 252 are adapted to selectively receive 
releasable clip-type tile mounting members 254 Which are 
interconnected With and extend inWardly from the inner 
surface of each tile member 52. In a typical construction, 
each tile member 52 includes a conventional tile frame 
de?ning an open interior Within Which a tile core is received. 
A fabric or other type of upholstery or covering is applied to 
the outWardly facing surfaces of each tile member 52, again 
in a conventional manner. 

[0072] With this arrangement, tile members 52 may be 
selectively engaged With and disengaged from end frame 50. 
Tile mounting members 254 cooperate With tile retaining 
openings 252 so as to enable each tile member 52 to be 
mounted to end frame 50 using a push-on motion, and 
removed from end frame 50 using a pull-off motion. Tile 
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members 52 can thus be removed as desired for replacement 
or recovering, to alloW the external appearance of end panel 
assembly 48 to be selected and altered according to the 
desires of the user. 

[0073] While tile members 52 are illustrated as being 
engageable With end frame 50 using clip-type mounting 
members received Within fasteners, it should be understood 
that any other satisfactory type of demountable or releasable 
engagement structure may be employed to releasably secure 
tile members 52 to end frame 50. For example, mating 
hook-and-loop strips of material may be provided on frame 
members 210-214 and on the rearWard surfaces of tile 
members 52 for providing releasable mounting of tile mem 
bers 52 to end frame 50. Alternatively, vertically spaced slots 
may be formed in outer ?ange 224 of each side frame 
member 210, and hooks may be mounted to the rearWard 
surfaces of tile members 52 for releasable engagement 
Within the vertically spaced slots or, separate tile mounting 
members may be engaged Within openings de?ned by outer 
?ange 224 of each side frame member 210 for receipt Within 
slots formed in the rear surfaces of tile members 52, such as 
is disclosed in copending application Ser. No. 09/392,828 
?led Sep. 9, 1999, the disclosure of Which is hereby incor 
porated by reference. These examples are illustrative of any 
variety of Ways in Which tile members 52 may be demount 
ably engaged With end frame 50. 

[0074] As shoWn in FIGS. 11 and 12, an input drive 
arrangement 260 is interconnected With storage units 34 and 
each carriage assembly 30 for providing input power to 
move each carriage assembly 30 on rail members 44. Input 
drive arrangement 260 includes an input sprocket 262 
secured to a hub 264, Which in turn is engaged With a pair 
of oppositely extending stub shafts 266, each of Which is 
rotatably supported in a bearing 268. Bearings 268 are in 
turn engaged With spaced apart mounting plates 270 inter 
connected With each other via a series of spacers 272, Which 
make up an input sprocket subassembly that is secured to a 
mounting bracket 274. Mounting bracket 274 includes an 
outer Wall 276 to Which the inner mounting plate 270 is 
secured, such as by Welding, mechanical fasteners, or in any 
other satisfactory manner. Upper and loWer transverse Walls 
278, 280, respectively, extend inWardly from outer Wall 276, 
and terminate in upper and loWer ?anges 282, 284, respec 
tively. Aseries of fasteners 286, such as self-tapping screWs, 
extend through upper and loWer ?anges 282, 284, respec 
tively, and into the outer sideWalls 36 of storage units 34 
supported by carriage assembly 30, for ?xing mounting 
bracket 274 to storage units 34. A pair of spacer bars 287 
extend betWeen the underside of mounting bracket 274 and 
bottom frame member 214. 

[0075] Input drive assembly 260 further includes a loWer 
transfer sprocket 288 rotatably mounted to Wheel housing 
member 54 beloW input drive sprocket 262. LoWer transfer 
sprocket 262 is connected to a hub 290 and to a transfer shaft 
292, Which is rotatably supported by a bearing assembly 294 
mounted betWeen depending sideWalls 66 of Wheel housing 
member 54. A drive chain 296 is engaged With drive 
sprocket 262 and transfer sprocket 288. Cut-out area 250 in 
bottom frame member 214 provides clearance for drive 
chain 296. Aconventional rotating input handle 298 is ?xed 
to outer stub shaft 266 via a mounting plate 300, such that 
rotation of handle 298 is operable to impart rotation to input 
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sprocket 262 through outer stub shaft 266. Rotation of input 
sprocket 262 is transferred through chain 296 to transfer 
sprocket 288. 

[0076] AloWer driven sprocket 302 is mounted to transfer 
shaft 292 inwardly of Wheel housing member 54. A drive 
chain 304 is engaged With loWer driven sprocket 302 and 
With a driven sprocket 306 (FIG. 7) having a hub 307 
interconnected With stub shaft 76 of Wheel assembly 68. 
With this arrangement, Wheel assembly 68 is driven in 
response to rotation of input handle 298 through input 
sprocket 262, drive chain 296, transfer sprocket 288, transfer 
shaft 292, loWer driven sprocket 302, drive chain 304 and 
driven sprocket 306. 

[0077] Each module of carriage assembly 30 includes a 
drive shaft section 308 interconnected betWeen aligned, 
facing stub shaft sections 76 for transferring rotary poWer 
betWeen Wheel assemblies 68 at one end of mobile housing 
assembly 53, in response to rotation of input handle 298. 
Each end of each drive shaft section 308 includes a recess 
Within Which the end of a stub shaft 276 is received. Across 
pin 309 is engaged With each stub shaft 276 and received 
Within a notch formed in the end of drive shaft section 308, 
for drivingly connecting drive shaft sections 308 With Wheel 
assemblies 68. In a preferred embodiment, each cross pin 
309 is press ?t into a transverse passage formed in stub shaft 
76. In this manner, drive shaft section 308 is engaged With 
stub shaft 76 by simply inserting the end of stub shaft 76 into 
the recess in the end of drive shaft section 308, and posi 
tioning cross pin 309 Within the notch formed in the end of 
drive shaft section 308. 

[0078] As shoWn in FIG. 13, a drive shaft section 308 
extends betWeen and is interconnected With the facing stub 
shafts 76 of adjacent mobile housing assemblies 53. In this 
manner, drive shaft sections 308 function to transfer poWer 
to mobile housing assemblies 53 in response to operation of 
input drive arrangement 260, to move carriage assembly 30 
on rail members 44. 

[0079] The draWing ?gures and the above description 
disclose a mechanical assist type of drive system for impart 
ing movement to a movable one of carriages 30. It should be 
understood, hoWever, that this type of drive arrangement is 
simply representative of any satisfactory drive arrangement 
for imparting movement to a mobile carriage in a mobile 
storage system. For example, the illustrated drive arrange 
ment may be replaced With any other satisfactory type of 
drive system, including a manual or electrically operated 
system. 

[0080] FIG. 14 illustrates rail and ?oor system 32 in 
cross-section. As noted previously, rail and ?oor system 32 
includes a series of parallel rail members 44 Which are 
preferably formed in sections and spliced together to provide 
each rail member 44 With a desired length. In a similar 
manner, ?oor members 46 have a predetermined Width and 
length, and are ?tted together so as to provide a ?oor panel 
or area betWeen each adjacent pair of rail members 44. 

[0081] Each rail member 44 includes a transverse base 310 
adapted for placement on ?oor 33 or any other satisfactory 
supporting surface. Apair of spaced apart Webs 312 extend 
upWardly from base 310, and a transverse Wall 314 extends 
betWeen and interconnects Webs 312. Transverse Wall 314 
and Webs 312 cooperate to de?ne an H-shape When vieWed 
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in cross-section. A closed passage 316 is de?ned beloW 
transverse Wall 314, and an upWardly open channel or 
groove 318 is de?ned above transverse Wall 314. An inner 
lip 320 extends inWardly from the upper end of each Web 
312, and each lip 320 overlies groove 318. A space 322 is 
de?ned betWeen the facing inner ends of lips 320, and is in 
communication With groove 318. An outer lip 324 extends 
outWardly from the upper end of each Web 312. 

[0082] An upstanding ?oor mounting Wall 326 extends 
upWardly from each end of base 310, terminating in an upper 
end 328. An outWardly extending lip 330 extends outWardly 
from ?oor mounting Wall 326, spaced slightly beloW upper 
end 328 de?ned by ?oor mounting Wall 326. 

[0083] Each ?oor member 46 de?nes an upper surface 334 
and an underside 336, as Well as a pair of side edges 338 and 
a pair of end edges. Each ?oor member 46 is formed to a 
predetermined set of dimensions to provide a rectangular 
?oor member 46 having a predetermined shape, siZe and 
con?guration. Floor members 46 extend betWeen and inter 
connect adjacent pairs of rail members 44 at a predetermined 
spacing relative to each other. A groove 340 is formed in 
underside 336 of ?oor member 46 adjacent each side edge 
338. Grooves 340 are spaced apart from each other a 
constant, predetermined distance corresponding to a desired 
spacing betWeen adjacent rail members 44. Each groove 340 
is adapted to receive upper end 328 of one of ?oor mounting 
Walls 326, and lip 330 engages underside 336 of ?oor 
member 46 inWardly of groove 340. In this manner, facing 
lips 330 of adjacent rail members 44 support ?oor member 
46 so as to space ?oor member 46 above ?oor 33, and 
engagement of upper ends 328 of ?oor mounting Walls 326 
Within grooves 340 functions to space rail members 44 apart 
from each other. Floor members 46 are dimensioned such 
that the spacing betWeen adjacent rail members 44 is the 
same as the spacing betWeen adjacent mobile housing 
assemblies 53 of carriages 30, such that each mobile housing 
assembly 53 is movably supported on one of rail members 
44. 

[0084] Inner lips 320 and outer lips 324 de?ne a continu 
ous upWardly facing Wheel support surface 342 located on 
either side of space 322 de?ned by each rail member 44. 

[0085] As shoWn in FIG. 14, sleeper strips 346 may be 
placed beloW ?oor members 46 so as to support ?oor 
members 46 betWeen rail members 44. Alternatively, each 
?oor member 46 may be provided With one or more T-nuts 
located Within the space betWeen ?oor 33 and underside 336, 
With threaded fasteners extending through ?oor member 46 
and into engagement With the one or more T-nuts. With this 
arrangement, the threaded fasteners can be turned so as to 
adjust the elevation of the T-nuts, so as to engage ?oor 33 
and to support and level ?oor members 46 betWeen rail 
members 44. 

[0086] Each ?oor member 46 may be formed of any 
satisfactory material, and representatively may be a cut 
section of Wood, metal, plastic or composite ?ooring mate 
rial. It is understood, hoWever, that any satisfactory type of 
?ooring material and forming method may be employed. 

[0087] FIGS. 15 and 16 illustrate an alternative ?oor 
member construction, shoWn at 46‘. In this embodiment, 
?oor member 46‘ includes an upper ?oor tile 348 secured to 
a series of spaced apart inverted U-shaped reinforcing 
















