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[5 7] ABSTRACT 

A storage frame module is disclosed which is formed 
by a pair of parallel base members held apart by at 
least one brace member and including connecting 
means positioned at either end of each of the pair of 
base members, a plurality of trapezoidal stanchions 
?xedly mounted on each of the pair of base members, 
in normal relation thereto, the stanchions on each of 
the base members being positioned in opposed rela 
tion, one with respect to the other, and a plurality of 
top rails, being mounted on and interconnecting op 
posed ones of the trapezoidal stanchions, thereby to 
support and space the stanchions in spaced relation, 
.such that the above structure forms a module for stor 
ing ?at sheet material and a plurality of such modules 
may be interconnected by means of the connecting 
means thereby to form an enlarged storage frame for 
?at sheet materials. 

4 Claims, 4 Drawing Figures 
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MODULAR STORAGE FRAME FOR FLAT SHEET 
.- MATERIALS 

BACKGROUND OF THE INVENTION 

A wide variety of storage frames and modularized 
storage units are known in the art, each of which is de 
signed for a particular application. For example, US. 
Pat. No. 3,476,260 discloses a storage rack designed to 
receive and store cylindrical containers thereon and to 
facilitate the transporting of the storage racks from one 
location to another. Another type of material container 
is shown in US. Pat. No. 3,503,519, wherein the con 
tainer disclosed therein is designed and constructed to 
accommodate long ?exible material such as metal rods, 
strips, angles and the like. US. Pat. No. 3,565,018 is 
directed to a storage rack for bulk material which ac 
commodates the stacking of such materials on the rack 
in order to facilitate storage and transportation thereof. 

Similarly, other types of racks are shown in the art for 
a variety of ‘materials. One of the important objects in 
designing and constructing storage racks relates to the 
ability to provide as many compartments as may be 
necessary in order to store the desired quantity of ma 
terials thereon. In this connection, it has been found 
desirable to modularize such storage racks or frames in 
order to permit a plurality of such modules to be inter 
connected thereby to enlarge or reduce in length‘ the 
overall rack system provided, depending upon the 
quantity of materials to be stored and the space allotted 
for the positioning of the racks or frames. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to a storage frame 
in modularized form which permits the storage of flat 
sheet material thereon. Each of the modules is pro 
vided with connecting means to permit the intercon— 
nection of a series of such modules thereby to permit 
a succession of such modules to be interconnected and 
expand the amount of storage space available for such 
?at sheet materials. 

In addition, the particular design and construction of 
the modularized storage frames of the present inven 
tion provide an upper clearance between adjoining 
compartments, thereby permitting the entry of crane 
clamps or other gripping means as may be necessary for 
grasping and transporting the ?at sheet materials which 
may be stored in the storage frame of the present inven 
tion. 

OBJECTS AND ADVANTAGES 

The principal object of this invention is the provision 
of a modularized storage frame especially useful for the 
storage of flat sheet materials which is of simpli?ed 
construction, but nevertheless, accommodates ease of 
handling of the ?at sheet materials as the same are posi 
tioned upon and removed from the modularized stor~ 
age frame. 

In connection with the foregoing object, it is still an 
other object of this invention to provide a modularized 
storage frame which is formed from a pair of parallel 
base members held in ?xed and spaced relation by‘ 
means of at least one brace member and having a plu 
rality of trapezoidal stanchions ?xedly secured to each 
of the base members, the stanchions mounted on one 
of the base members, being in directly opposed relation 
with respect to the stanchions mounted on the opposed 
base member, top rails interconnecting and supporting 
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2 
opposed stanchions mounted on opposed base mem~ 
bers and connecting means for permitting the intercon 
nection of one modular storage frame with another 
modular storage frame, thereby to provide additional 
storage compartments for ?at sheet materials. 
A further object of this invention is to provide'an 

modularized storage frame of the type described above, 
wherein each of the stanchions is formed in a trapezoi 
dal configuration having the smaller dimension of the 
trapezoidal con?guration adjacent the top portion 
thereof, and the enlarged portion of the trapezoidal 
con?guration at the lower portion of each stanchion 
such that the stanchion is mounted to the base member 
at the enlarged portion of the trapezoidal configura 
tion, thereby to provide greater support and stability of 
the stanchion with respect to the base member. 

In connection with the foregoing objects, it is still an 
other object of this invention to provide a modularized 
storage frame of the type described, wherein ?at sheet 
materials stored in adjacent compartments and resting 
against, opposed sides of each of the trapezoidally 
shaped stanchions are provided with a clearance space 
adjacent the top portions thereof due to the con?gura 
tion of the stanchion, thereby to provide access for 
crane clamps or other gripping means in the event that 
the ?at sheet materials stored therein must be moved 
by mechanical means rather than manual effort. 
Yet a further object of this invention is to provide a 

modularized storage frame of the type described which 
may optionally further include- a channelled trough 
mounted on and between opposed base members and 
positioned between adjacent pairs of stanchions 
thereby to provide a storage compartment for ?at sheet 
materials which have a length less than the distance be 
tween the opposed parallel base members. 

In connection with all of the foregoing objects, it is 
yet a further object to provide a modularized storage 
frame of the type described, wherein the connecting 
means consists of a series of two apertures provided at 
the ends of each of the base members and a splice plate 
including a series of four apertures such that the base 
members of one modularized storage frame may be po 
sitioned immediately adjacent to the base members of 
another modularized storage frame and ?xedly secured 
in position by means of a splice plate bolted to each of 
the adjacent base members thereby to ?xedly secure 
adjacent modules and permit ease of installation in 
constructing an enlarged storage frame unit for ?at 
sheet materials. 
Further features of the invention pertain to the par 

ticular arrangement of the elements of the parts, 
whereby the above-outlined and additional operating 
features thereof are attained. 
The invention, both as to its organization and method 

of operation, together with further objects and advan 
tages thereof, will best be understood by reference to 
the following speci?cation, taken in connection with 
the accompanying drawings in which: 
FIG. 1 is a top plan view illustrating one of the mod 

ule storage frames of the present invention; 
FIG. 2 is a side elevational view showing one of the 

modularized storage frames of the present invention 
having ?at sheet materials stored therein, and the man 
ner in which mechanical gripping means may be em 
ployed to insert and/or remove the ?at sheet material 
therefrom; 
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FIG. 3 is a perspective, partly exploded view showing 
the details of construction of, and the relationship be 
tween the top rail, stanchion, base member and brace 
member; and, 
FIG. 4 is an end elevational view illustrating the mod 

ularized storage frame of the present invention and the 
manner in which ?at sheet materials may be positioned 
therein. 
As is illustrated in the drawings, the modular storage 

frame 10, of the present invention, is formed by a pair 
of base members, 12 and 14, respectively, the base 
members being disposed in parallel orientation. Each 
of the base members 12 and 14 is formed from a steel 
U-shaped channel having the legs of the U facing out 
wardly from the storage frame 10 and the inner surface 
of the base of the U utilized as the inner face of the 
storage frame 10. The employment of steel U-shaped 
channels for the base members 12 and 14 provides 
strength and stability for the modular storage frame 10, 
while at the same time avoiding the possibility of dam 
age due to rough treament which may possibly be in 
curred the result of the use of heavy equipment, such 
as crane fork-lift trucks and the like, which may be op 
erated in and about the modular storage frame 10. 
A series of trapezoidal shaped stanchions 16, are 

mounted to each of the base members 12 and 14 re 
spectively. As is illustrated in FIG. 3 of the drawings, 
each stanchion 16 is provided with a series of at least 
three mounting apertures 18, which mate with base 
member mounting apertures 20, whereby the stanchion 
16 may be mounted to the base member 12, by means 
of threaded bolts and nuts, 21 and 22 respectively, 
(FIG. 4). It will be noted that the larger dimension of 
the trapezoidal con?guration of the stanchion 16 is po 
sitioned at the lower end thereof, wherein the mounting 
apertures 18 are located, while the smaller dimension 
of the trapezoidal con?guration is positioned at the top 
portion thereof, this orientation permitting the greatest 
amount of stability and strength for the modular stor 
age frame 10, when completely assembled. In addition, 
the provision of the trapezoidal con?guration permits 
an angularized resting surface for ?at sheet material in 
a manner which will be more fully described hereinaf 
ter. 

It will further be noted that the stanchions 16, 
mounted on base member 12, are in directly opposed 
relation to the stanchions 16, mounted on base member 
14, as more clearly shown in FIG. I of the drawings. 
The securement of the stanchions 16 is completed by 
means of top rails 24, which consists of inverted U 
shaped channels overlapping the top end portions of 
the stanchions 16. Each top channel 24 is mounted be 
tween opposed stanchions 16, mounted on opposed 
base members 12 and 14 respectively. The mounting of 
the top rail 24 is accomplished by providing the top end 
portion of each stanchion 16 with a coupling angle 26, 
suitable secured thereto by means of a threaded nut 
and bolt 27 and 28, respectively. The horizontal mem 
ber 29 of the coupling angle 26 is provided with an ap 
erture 30, which mates with an aperture 31, provided 
in the top rail 24, such that a threaded bolt and nut 32 
and 33 respectively, may be inserted through the aper 
tures 30 and 31 respectively, to hold the top rail 24 in 
?xed and secure position over the top ends of opposed 
stanchions 16. The con?guration of the top rail 24 is 
such that the interior channel of the U-shaped channel 
top rail 24 accommodates the top end portion of each 
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4 
stanchion 16, in a manner more fully illustrated in FIG. 
2 of the drawings. The top rails 24 serve the dual func 
tion of providing stability and support for the modular 
storage frame 10, as well as providing a resting surface 
for the ?at sheet materials stored thereagainst as is il 
lustrated in FIG. 2 of the drawings. 

Furthersupport is provided for the modular storage 
frame 10, by means of one or more brace members 35, 
which are mounted between the opposed base mem 
bers 12 and 14 respectively. As is shown in FIG. 3 of 
the drawings, each brace member 35 is provided with 
a pair of mounting apertures 36, while each brace 
member 12 and 14 respectively, is provided with an 
angle member 38. The angle member 38 is mounted to 
the base member 12, as shown in FIG. 3 of the draw 
ings, by means of a pair of threaded bolts and nuts with 
the horizontal member of the angle member 38 extend 
ing inwardly towards the inner portion of the modular 
storage frame 10. A pair of apertures 39 are provided 
in the horizontal portion of angle member 38, which 
mate with the mounting apertures 36 in the brace mem 
ber 35, thereby to accommodate the bolting thereto of 
the brace member 35 by means of a pair of threaded 
bolts and nuts. As shown in the drawings, each of the 
modular storage frame units, 10, of the present inven 
tion includes one brace member 35, although more 
than one brace member 35 may be provided for each 
of the modules. It has been found that where steel of 
suf?cient thickness is utilized, stability may be 
achieved with only one brace member 35, for each 
module 10. Once again, the brace member 35 is con 
structed in the form of a U-shaped channel which fur 
ther lends support stability to the modular storage 
frame 10. 
Each of the modules is further provided with con 

necting means 40 which consists of a splice plate 42 
provided with a series of four apertures 43. The op~ 
posed end portions of each of the base members 12 and 
14 are provided with a series of two apertures which 
mate with two of the apertures 43 provided in the splice 
plate 42. In order to join one modular storage frame 10 
with another adjacent storage frame 10, adjacent base 
members 12 and 14 respectively are joined by means 
of the splice plate 42, which is bolted through two of 
the apertures in one base member 12, while the other 
two bolts are inserted through the other two apertures 
and into the adjacent base member 12, as is readily ap 
parent from FIG. 3 of the drawings. In this manner, as 
many or as few modular storage frame units 10 may be 
interconnected in order to provide the desired amount 
of storage space necessary for the quantity of ?at sheet 
material to be stored therein. 
With regard to the trapezoidal con?guration of each 

of the stanchions 16, it will be apparent from FIG. 2 of 
the drawings that this con?guration accomplishes sev 
eral functions. In the ?rst place, the angularized side 
edges of each stanchion 16 form an acute angle 45 with 
respect to the vertical axis, established by any flat sheet 
material standing upright across the opposed parallel 
base members 12 and 14 respectively. This acute angle 
45 (FIG. 2) permits the ?at sheet material to be rested 
against the side edge of the stanchion l6 and top rail 
24 in the manner illustrated in FIG. 2 of the drawings. 
This resting position is especially advantageous where 
the particular ?at sheet material involved has a ten 
dency to bow or crack, such as enlarged sheets of plas 
terboard or the like. ' ' 
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~A further advantage? of providing trapezoidal stan 
chion ‘16 wherein the larger dimension is employed at 
the lower end thereof, for mounting to'the base mem 
bers 12-and 14 respectively, while-the" smaller portion 
is disposed adjacent the top end‘ of the stanchion‘ 16, 
and further, wherein there'is provided at least some 
thickness at the top end of each stan‘c'hion’l6, resides 
in the fact that this-construction affords clearance be 
‘tween' opposed sheets of ?at material ‘stored against op-g 
posed side edges of alsingle stanchion l6 and top rail 
24. As shown in FIG. 2 of the drawings, in the event 
that crane clamps 48 are required in order to grip and 
transport a ?at sheet material, the clearance provided 
between ?at sheets of material stored on each side of 
a single stanchion 16, permit the entry of the crane - 
clamps 48 therebetween in order to grasp and remove 
one of the sheets of ?at material. Hence, it will be ap 
preciated that the clearance provided between the top 
portions of the ?at sheet materials stored in the modu 
lar storage frame 10, are the results of the acute angle 
45 formed by the trapezoidal configuration of each 
stanchion 16, well as the width of the smaller top end 
portion of each stanchion 16. 
As an additional optional element, a channel shaped 

trough 50, may be provided, the trough 50 being 
mounted on the top surfaces of opposed base members 
12 and 14 respectively. The trough 50 has a width 
slightly less than the distance between the lower por 
tions of adjacent stanchion 16, such that the trough 50 
may be accommodated therebetween. The relative siz 
ing of the trough 50 with respect to the base members 
12 and 14 and adjacent stanchions 16 is illustrated in 
FIGS. 1 and 2 of the drawings. The provision of the 
trough 50 permits the storage of ?at sheet material 
which may have an overall length less than the distance 
between opposed base members 12 and 14 respec 
tively, such that these ?at sheet materials could not rest 
across the opposed base members 12 and 14. Hence, by 
providing each module 10, with at least one trough 50, 
the modular storage frame of the present invention per 
mits the storage of both elongated ?at sheet materials 
and short ?at sheet materials. It is apparent that if de 
sired, the base members 12 and 14 may be provided 
with pre-drilled apertures in order to accommodate the 
addition of as many troughs 50 as may be desired by the 
operator or user of the unit in the event that all of the 
?at sheet materials to be stored have an overall length 
less than the distance between opposed base members 
12 and 14 respectively. 

It will further be apparent from the above description 
and drawings that the modular storage frame 10 of the 
present invention permits ease of construction and as 
sembly in that the unit may be shipped in knocked 
down con?guration to its ultimate destination and then 
quickly and easily erected in place. Furthermore, by 
modularizing the storage frame unit of the present in 
vention, the ultimate customer may order as many of 
such modular units as may be necessary in order to af 
ford the amount of storage space indicated by the 
quantity of ?at sheet material to be stored or ware 
housed. Hence, it is not necessary to waste warehouse 
space where the ultimate user knows the speci?c 
amount of storage space necessary to store the ?at 
sheet material. 

In addition the modular storage frame 10, of the pres 
ent invention avoids the necessity of constructing per 
manent storage racks such as commonly observed in 

6 
‘ lumber yards and other warehouse facilities. In other 
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words, when not in use, the modular storage frame 
units of the present invention may be .quickly and ef? 
ciently unbolted and stored in a minimum amount of 
space, thereby to recapture valuable warehouse space 
‘where ‘necessary.~ . - = . 

It will ‘therefore be‘apparentvthatv by virtue of the 
presentinvention,‘ a modular storage frame unit has 
been provided which permits the unit to be shipped in 
knocked-down con?guration and still be easily assem 
bled at the site of ‘ultimate destination. Furthermore, 
the modular storage frame unit of the present invention 
permits the ultimate user to interconnect a plurality of 
such modules to accommodate the storage space nec 
essary as dictated by the amount of ?at sheet materials 
to be stored. Furthermore, the dimensioning and sizing 
of the particular element forming the modularizing 
storage frame unit of the present invention permit the 
use of heavy machinery or equipment in the event that 
the particular ?at sheet material to be stored canvonly 
be handled by equipment such as crane clamps or the 
like. 
While there has been described what at present is 

considered to be the preferred embodiments of the in 
vention, it will be understood that various modi?ca 
tions may be made therein, and it is intended to cover 
in the appended claims all such modi?cations as may 
fall within the true spirit and scope of the invention. 
What is claimed is: ' 

l. A storage frame for ?at sheet material comprising, 
in combination, a pair of base members, said base 
members being laterally spaced apart a distance and in 
parallel disposition, 
connecting means comprising at least a pair of aper 

tures disposed through each of said opposed ends 
of each of said base members and a splice plate 
provided with a plurality of apertures, thereby to 
permit the connection of said splice plate to each 
of said pair of adjacent base members with fasten 
ing means, 

a plurality of trapezoidal stanchions ?xedly mounted 
on each of said pair of base members and in normal 
relation thereto, said trapezoidal stanchions ?xedly 
mounted on each of said base members and being 
positioned in opposed relation with respect to each 
other, 

a channel-shaped trough mounted on and between 
said base members, said trough being sized to nest 
within and between opposed pairs of stanchions 
mounted on said opposed base members, 

at least one brace member having one end thereof 
mounted on one of said base members and an op 
posed end thereof mounted on the other of said 
base members, thereby to support and space said 
base members in ?xed relation, 

and a plurality of top rails, each of said top rails being 
mounted on and interconnecting opposed ones of 
said trapezoidal stanchions mounted on opposed 
base members, thereby to support and space said 
stanchions in spaced and ?xed relation 

whereby said pair of base members held in supported 
and spaced relation by at least one of said brace 
members and having said trapezoidal stanchions 
mounted thereon, and held in supported and 
spaced relation by said top rails, form a module 
storage frame which may be interconnected with 
additional such modules through said connecting 



3,912,083 
7 

means thereby to form an enlarged storage frame 
for ?at sheet materials. 

2. The modular storage frame unit as set forth in 
claim 1 above, wherein said fastening means comprise 
a plurality of threaded bolts held in position by nuts. 

3. The modular storage frame unit as set forth in 
claim 1 above, wherein trapezoidal stanchions are 
mounted on each of said base members by positioning 
the larger dimension of each'of said trapezoidal stan 
chions along the lower end thereof and mounting said 
stanchions to said base members at the enlarged por 
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tions thereof and having the smaller dimensions of said 
trapezoidal stanchions positioned at the top end of 
each of said stanchions, whereby an acute angle is 
formed with respect to the normal vertical axis estab 
lished by said parallel base members. 

4. The modular storage frame unit as set forth in 
claim 1 above, wherein each of said base members, 
stanchions, brace members and top rails are formed of 
Usshaped channels thereby to provide stability of 
strength for the modularized storage frame unit. 

* * * * * 


