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This invention relates generally to the field of material 
handling, and more particularly to an improved collapsible 
Supporting structure which may be stacked upon itself 
either in a collapsed or erected condition, and used either 
in place of or in conjunction with palletized loads. Pal 
letized loading is generally known in the material han 
dling art, and is extremely convenient for use in locations 
where forklift trucks and similar material handling equip 
ment is available. To place such palletized loads in tiers, 
it is necessary that racks be provided having tiered floors 
upon which the palletized loads may be placed. Where 
the racks are not being employed, they occupy consider 
able space which may be utilized for other purposes, and 
must either be left standing, or dismantled with consider 
able expenditure of labor. 
Another disadvantage when using palletized loads is 

the normal inability to use the same in conjunction with 
overhead crane or similar lifting devices. This disadvan 
tage has seriously impeded the use of such loading, for 
example, in marine applications, where all loading effort 
cornes from lifting devices disposed above the storage 
holds of a ship. 

it is among the principal objects of the present inven 
tion to provide an improved collapsible stacking rack 
which will eliminate in substantial measure the above 
inlentioned disadvantages. 
Another object of the invention lies in the provision of 

an improved collapsible stacking rack having selectively 
erectable leg members carried by a relatively horizontally 
disposed deck element, in such manner that a second 
similar rack may be supported by the leg elements of the 
first rack, and in such manner that a plurality of tiered 
racks may be readily handled by such lifting devices as 
a forked lift truck. 
Another object of the invention lies in the provision of 

an improved stacking rack which may be modified to 
form a collapsible storage bin, wherein particulate loads 
may be conveniently handled in a manner which has 
heretofore been impossible. 

Still another object of the invention lies in the provision 
of an improved collapsible stacking rack which may be 
lifted by overhead crane means engaging the collapsible 
leg elements which are pivotally associated with a deck 
element, without disturbing the selectively fixed erected 
condition of the leg elements with respect to the deck ele 
ment. 

Yet a further object of the invention lies in the provi 
Sion of improved collapsible stacking rack construction, 
in which the cost of manufacture may be of a reasonably 
low order, with consequent wide sale, distribution and use. 

Another object of the invention lies in the provision of 
an improved collapsible stacking rack which may be of 
durable construction and requiring no special tools or 
other than ordinary skill to employ the same. 
A feature of the invention lies in the fact that the erect 

ing means for securing the leg elements with respect to a 
relatively horizontally disposed deck element is inte 
grated, it being unnecessary to remove or attach compo 
nent parts thereof. 

Still another feature of the invention lies in the provi 
sion of camming means for guiding the component parts 
into erected condition, which camming means is acted up 
on by the placing of a substantial load upon a horizon 
tally disposed deck element. 

Another feature of the invention lies in the provision 

5 

O 

5 

20 

25 

30 

40 

50 

60 

70 

2 
of improved guiding means on each of the leg elements 
comprising the various embodiments disclosed whereby 
the stacking of erected devices is materially facilitated. 

These objects and features, as well as other incidental 
ends and advantages, will more fully appear in the course 
of the following disclosure, and be pointed out in the ap 
pended claim. 

in the drawings, to which reference will be made in 
the specification, similar reference characters have been 
employed to designate corresponding parts throughout the 
several views. 
FiGURE 1 is a view in perspective showing a first em 

bodiment of the invention. 
FIG JRE 2 is a similar view in perspective of the first 

embodiment, showing the device in relatively collapsed 
condition. 
FIGURE 3 is an enlarged fragmentary view in perspec 

tive showing details of the leg element locking means. 
FIGURE 4 is a similar enlarged fragmentary view in 

perspective showing an altered relative position of the 
component parts. 
FIGURE 5 is a fragmentary horizontal sectional view 

as seen from the plane 5-5 in FIGURE 3. 
FIGURE 6 is a fragmentary vertical sectional view as 

seen from the plane 6-6 in FIGURE 7. 
FIGURE 7 is a fragmentary horizontal sectional view 

as seen from the plane 7-7 in FIGURE 6. 
FIGURE 8 is a view in perspective showing a second 

embodiment of the invention. 
FIGURE 9 is a vertical central sectional view as seen 

from the plane 9-9 in FIGURE 8. 
FIGURE 10 is a fragmentary vertical sectional view 

corresponding to that seen in FIGURE 9, but showing a 
third embodiment of the invention. 
FIGURE 11 is a view in perspective showing a fourth 

embodiment of the invention. - 
FIGURE 12 is a view of the fourth embodiment show 

ing the same in partially erected condition. 
FiGURE 13 is an enlarged fragmentary vertical sec 

tional view as seen from the plane 3-3 in FIGURE 12. 
FIGURE 14 is a fragmentary enlarged vertical sec 

tional view as seen from the plane 14-4 in FIGURE 12. 
In accordance with the first embodiment of the inven 

tion, the device, generally indicated by reference char 
acter it, comprises broadly: a deck, or horizontally dis 
posed load supporting element 1, first and second erect 
able leg elements 2 and 13, and leg element locking 
means 4. 
The deck element if is preferably of welded steel chan 

nel iron construction, the specific dimensions, as well as 
the gauge of metal employed varying with the contem 
plated use and load. It includes a pair of side beam mem 
bers 15 and 16, as well as a pair of end beam members 
E7 and 8 arranged in generally rectangular configuration. 
The upper surface 19 of the interconnected beam mem 
bers 15-18 support a planar deck member 20, of ply 
wood, sheet steel or similar material. Extending laterally 
from the corners of the deck element are four headed 
pins 21, each of which is carried by a laterally extending 
flange 22; there being four such pins and flanges arranged 
in generally parallel relation. 
The first and second leg elements 12 and 13 are sub 

stantially identical, and accordingly, a detailed description 
of the element 12 will serve equally well to describe the 
element 3. 
The leg element 12 includes first and second leg units 

26 and 27 interconnected by a brace 28 of generally 
L-shaped configuration. Each of the leg units 26-27 is 
provided with deck element engaging means including a 
first flange member 30 and a second flange member 31. 
The leg members 32 and 33 which comprise each verti 

cal unit 26-27 each include an upper end 34 preferably 
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provided with holes 35 or lugs (not shown) to permit 
engagement for lifting by overhead crane means, or the 
like. The lower end 36 is provided with a base member 
having a lower edge 38 upon which the device ié rests 
in contact with a horizontal supporting surface (not 
shown). The base member includes angularly disposed 
side fanges 40, as well as a horizontaily disposed fange 
41, the flange 40-45 forming pockets into which the upper 
ends 34 of anothed device may be fitted during stacking 
operations. 
The leg element locking means 4 includes the above 

inentioned flange members 3 and 3, the former of which 
is secured to an inner surface 44 of a leg member, and 
the latter to a vertical edge 45 of the same. Extending 
through the plane of each of the flanges 36 is an elongated 
keyhole-shaped slot 46 which is slightly angularly dis 
posed with respect to the axis of the leg members 32-33 
to provide a camming action upon a pin 21. Thus, after 
efection of the leg element to angular disposition with 
respect to the plane of the deck element 1, the camming 
edge 47 acts upon the respective pin 2 to move the ad 
jacent surface of the laterally extending flange 22 against 
the abutting surface of the flange member 3. As best 
seen in FIGURE 4 on the drawing, the pin 21 is aligned 
properly within the slot 46 by the camming action of an 
edge 48 which bears against the flange 22. 

Referring to FIGURES 3, 5 and 6, a latch body 49 is 
welded or otherwise integrated with each of the leg mem 
bers 32-33, the same having a slideably disposed bolt 
innember 50 therein which extends through an opening 55 
in the flange 31. The latch body 49 is supported by the 
inner surface 52 of the flange merinber 45’ as well as the 
inner surface 53 of the flange member 31. Also dis 
posed within the channel 54 of the latch body 49 is a 
coil spring 55 which serves to urge the member 50 out 
wardly. A bolt member 56 is connected with the slideable 
member 50, the same including a bolt handle 57 which 
extends through an L-shaped slot 58 in the latch body 
49. During erection of the leg elements with respect 
to the deck element, the member 56 is normally cammed 
inwardly until the respective flange 22 has passed there 
over. At this point, the spring 55 urges the member 50 
outwardly to engage the upper edge 59 of the flange 22 
to prevent unintentional disengagement of the pin 2; from 
the camming edge 47 of the slot 46. This action will 
normally occur only when the device 9 is lifted by the 
engagement of a fork lift truck beneath the deck ele 
ment it while the leg elements are supporting a second 
loaded device it thereupon. While the weight of the 
leg element alone will normally be insufficient to dis- : 
engage the camming action, the weight of the second 
loaded device might in some instances be sufficient to 
cause accidental disengagement. Under such circum 
stances, the weight of the second loaded device will be 
borne by the slideable member 50. 
To collapse the device, the bolt handles 57 are moved 

outwardly and downwardly into the shorter arm of the 
L-shaped siot 53, whereby the slideable member 58 is 
withdrawn. By lifting the deck element is, the pins 21 
are disengaged from the camining edges 47, and act as 
a pivot to permit the leg elements 2 and 13 to be 
swung to a flattened condition. In some cases, where 
a relatively heavy load has been placed upon the deck 
element during prior use, a few taps with a hammer may 
be necessary to disengage the wedged engagement of the 
pins against the respective camming edges. 
During the period in which the bolt handles 57 are 

disposed in the shorter arm of the L-shaped slot 58, and 
before the device 10 is collapsed, the bolt handles will 
overlie the heads of the pins 21. As the pin 2 is raised 
within the slot 46, contact is established so that further 
movement tends to rotate the bolt handle 57 about the 
principal axis of the member 50 to a point where the 
spring 54 will move the member 50 to the position shown 
in FIGURES 6 and 7. By the time this disengagement 
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has occurred, the edge 59 has already cleared the end of 
the member 50, so that no interference occurs during the 
actual collapsing of the device. To facilitate the manual 
movement of the member 50 to a disengaged condition as 
shown in FIGURE 5, the member 50 may be provided at 
the outwardly disposed end thereof with a knob 55'. 

Thus, during erection of the device, the automatic en 
gagement of the member 50 with the edge 59 takes place 
as soon as the pin 2 is properly seated within the slot 
46. To disengage the device, all of the sliding members 
58 are withdrawn to the position shown in FIGURE 5, 
following which the deck element may be moved upward 
ly (with the assistance of several sharp blows) to the 
point where the pin 25 parts contact with the canming 
edge 47. By this time, the edge 59 has passed the engaged 
end of the member 59, and the leg elements 2 and 13 
may be pivoted about an axis through the pins 2i to 
assume the flattened condition shown in FIGURE 2 in the 
drawings. The upward movement has disengaged the bolt 
handies 57 so that the spring 54 will place an outward 
yielding force on the member 5, so that upon Subsequent 
erection of the leg elements the cycle is repeated. 

Turning now to the second embodiment of the inven 
tion, best seen in FIGURE 8, parts corresponding to those 
of the first embodiment have been designated by similar 
reference characters with the additional prefix “1. 
The second embodiment of the invention, generally 

indicated by reference character 66, differs from the first 
embodiment in the adaptability of the same for use in 
conjunction with a conventional wood pallet eiement 61. 
The pallet element 6 is generally similar to those well 
known in the art, including a plurality of cross-brace 
members 62, upon which are nailed or otherwise secured 
a plurality of flooring members 63. The cross-brace nem 
bers 62 are provided with cutout portions 64 spaced apart 
a distance to permit the engaging means of a fork lift 
truck to be projecied thereunder, the remaining parts of 
the cross-brace members being provided witih foor or 
other horizontal surface engaging treads 65. The inter 
connecting brace 23 includes a first member 65 disposed - 
in a substantially vertical plane when the leg elements 
12 and A3 are erected, as well as a second member 67 

disposed in a generally horizontal plane under similar cir 
cumstances. In such condition, it is adapted to Support 

5 the ends 68 of the cross-brace members, the same being 
spaced such that the upper surface of the pallet element 
will provide a floor for the deck element 2: . As in the 
case of the first embodiment, the second embodiment may 
be lifted by lifting means 7 through chains or cables 72, 
which provide for a direct vertical lift. 

Turning now to the third embodiment, as seen in FG 
URE 10 in the drawings, parts corresponding to those of 
the first embodiment have been designated by similar ref 
erence characters with the additional prefix '2.' 

In the third embodiment, generally indicated by refer 
ence character 74, the pallet element 6 is substituted by 
a metallic deck element 75 formed from a ribbed sheet of 
metallic planar material, generally known in the art as 
corrugated metal. The upper surfaces 76 form a load 
supporting platform, while the lower surfaces 77 are Sup 
ported at the ends thereof by the horizontally disposed 
portion 78 of the brace 228 upon erection of the leg eie 
ments, one of which is indicated by reference character 
212. In the third embodiment, the dieck element is pro 
vided with short legs 77 which are welded directly to the 
corrugated metal, the same supporting the latch members 
249 and leg locking element means (not shown). 

In the third embodiment rigidity of the deck element 
is obtained by the fact that the corrugated metal pos 
sesses great strength to bending about an axis normal to 
the axes of corrugation, while bending about the axes of 
corrugation is prevented by the above-mentioned engage 
ment of the horizontally disposed portion 78 with the 
lower surfaces 77 of each corrugation. 
Turning now to the fourth embodiment of the inven 
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tion, parts corresponding to those of the first embodiment 
have been designated by similar reference characters with 
the additional prefix “3.” 

In the fourth embodiment, generally indicated by ref 
erence character 8, the device is adapted for use as a 
collapsible storage bin, rather than a collapsible storage 
rack. To this end, side walls 32, 33, 84 and 35 are pro 
vided, which may be of welded wire netting, as shown in 
fGURES 10 to 13, inclusive, although where necessary 
for reasons of economy in manufacture, expanded metal, 
plywood or the like may be substituted. As best seen in 
FIGURES 11, 12 and 13, the side wall members 32 and 
83 are permanently fixed to the upstanding leg elements 
312 and 3:3, while the members 34 and 85 are pivotally 
interconnected by links 85 at the lower portion thereof, 
the uppermost parts being provided with notch engaging 
means 87 adapted to engage vertical axis notches 88. If 
desired, other means may be employed to achieve the 
same end. In collapsing the device, the wall members 84 
and 85 are first collapsed by disengaging the abovede 
scribed means and permitting the same to pivot within 
the links, following which, the device is coilapsed as in 
the other embodiments. 

it may thus be seen that I have invented novel and 
highly useful improvements in collapsible storage rack 
construction, in which there is provided a device of high 
Strength, icing potential useful life, and low cost of manu 
facture. In collapsed condition, the device is almost con 
pletely pianar in configuration, whereby a large number 
of the same inay be stacked upon each other to occupy a 
minimum of space. When erected, the devices may be 
lifted either from below or above, depending upon the 
type of lifting equipment available, in each case, the de 
Vice being fully Supported against collapse, even when 
Several stacked and loaded devices are lifted simultane 
Ously. The device may be assembled and disassembled 
Substantially without tools, and by those possessed of only 
Crdinary skill, and no disconnected parts need be removed 
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from the device during either erection or collapse of the 
Saine, to become subsequently lost. 

i wish it to be underSÉoodi taat H do not consider the 
invention limited to the precise details of structure shown 
and set forth in this specification, for obvious modifica 
tions willi occur to those skiied in the art to which the 
invention pertains. 

claim: 
In a collapsible stacking unit, a flat base, a set of spaced 

vertically extending upright supporting members fixed 
to Said base, each of said members having first and sec 
ond sides in substantially l-shaped relation, a set of up 
right members corresponding to said upright supporting 
members, said upright members having first and second 
sides in Substantially t-shaped relation and overlapping 
the first and second sides of their corresponding upright 
Supporting members when the upright members are in 
ertical position, slots formed in the first side of each of 
One of Said sets of Inenbers, each siot sloping away fron 
the second side is a downward direction, and pins se 
Cured to the first side of each of the other set of members 
and disposed within said slots, said upright members be 
ing Swingable about said pins between vertical and co 
lapsed positions, a downward force on any upright mem 
ber when in its vertical position drawing the second side 
of Said upright member against the second side of the 
corresponding upright Supporting member by virtue of 
the sloping nature of Said slots to thereby hold said up 
right finember firmly to said base. 
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