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[57] ABSTRACT 
A grandstand arrangement capable of being completely 
folded by means of a powered winch mechanism and 
cable entrained about pulleys staggered between the 
front and rear ends of the grandstand to effect an up 
ward lift at each level and a complete folding of the ar 
rangement. Spacers are also provided near the ?oor 
level to maintain a uniform folding between tiers 
thereby increasing its stability. 

6 Claims, 10 Drawing Figures 
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FOLDABLE GRANDSTAND 

This invention relates generally to a foldable grand 
stand and more particularly to such a grandstand capa 
ble of being easily folded into a collapsed condition 
with the use of a power actuated means. 

In accordance with the present design, a grandstand 
has been devised to be folded into a compact space 
with the use of a power actuated cable means which 
causes the various platform sections at each level of the 
grandstand to be lifted upwardly during folding, in a 
simple, efficient and highly economical manner. More 
over, the cable is so arranged as to render the grand 
stand more stable during its folding operation; and, 
moreover, spacers are provided near the ?oor level of 
the grandstand arrangement to prevent the bottom 
thereof from folding too closely together and possibly 
causing the grandstand to be too bulky and top heavy. 
To this end, the principal object of the present inven 

tion is to provide such a foldable grandstand for audito 
rium or similar uses wherein intermediate vertical 
frames are disposed between vertical frames which sup 
port the grandstand and are movable upwardly there 
along by means of a cable which, when actuated by a 
powered winch mechanism, causes such upward move 
ment during collapse of the grandstand. 
Another object of this invention is to provide such a 

grandstand wherein the cable is entrained about pulleys 
arranged in a zig-zag manner at the lower end of these 
intermediate frames and on the support frames at an 
elevation higher than said lower ends, whereby the 
cable effects an upward movement of the intermediate 
frames during a collapse of the arrangement. 
A further object of this invention is to provide such 

a grandstand wherein a pair of such pulleys are verti 
cally spaced on the rearmost end of such supporting 
frames so as to more evently distribute the force ap 
plied by the cable during movement of the various sup 
port frames together during the collapse of the arrange 
ment. I v 

A still further object of this invention is to provide 
horizontal bracing means between the intermediate 
frames and the support frames near the ?oor level so 
that, when pivoted during collapse of the grandstand, 
these bracing means serve as spacers to prevent the 
bottom of the unit from folding together too closely 
and, possibly, causing the grandstand to be too top 
heavy. 
Other objects, advantages and other features of the 

invention will become apparent. from the following de 
scription of the invention when considered in conjunc 
tion with the accompanying drawings, wherein: 
FIGS. 1 (a) and l (b) are side elevational views 

showing a part of the grandstand arrangement in accor 
dance with the present invention; 
FIG. 2 is a side elevational view showing the grand 

stand arrangement in its folded or collapsed condition. 
FIG. 3 is a front elevational view of one of the sup 

port frames taken along line 3-3 of FIG. 1 (b); 
FIG. 4 is a front elevational view of an intermediate 

frame taken along the line 4-—4 of FIG. 1 (a); 
FIGS. 5, 6 and 7 are detailed views showing various 

details of the arrangement of FIGS. 1 (a) and l (b); 
FIG. 8 is a top view of the FIG. 7 detail, taken along 

the line 8-8 thereof; and, 
FIG. 9 is a detailed view, taken along the line 9—9 

of FIG. I (a). 
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Referring now to the drawings, wherein like refer 

ence characters referred to like and corresponding 
parts throughout the several views, there is shown a 
grandstand arrangement generally designated 10 in 
FIGS. 1 a and l b which discloses six complete rows of 
a multi-tiered grandstand, it being understood that sev 
eral additional rows may be included for the arrange 
ment as shown in FIG. 2. 
The grandstand comprises a plurality of vertical 

frames 11 the forward one of which 11 a being a rail 
structure for the occupants seated in row I on chairs of 
a design as, for example, shown in my related applica 
tion, entitled Collapsible Chair. 
A typical frame 11 is shown in FIG. 3, in front eleva 

tion, setting forth the details of the forward frame in 
row V. It should be understood, however, that the re 
maining vertical frames 11 throughout the arrangement 
are similar to that shown in FIG. 3, except that the type 
and number of cross-bracing members may vary de 
pending on the specific frame height. 

In FIG. 3, frame 11 comprises a pair of spaced verti 
cal support members 12 having casters or other type 
wheels 13 mounted at their lower ends and being sup 
ported, when the grandstand is occupied, by means of 
blocks, such as 14. Vertical, horizontal and diagonal 
brace members l5, l6, 17, respectively, are intercon 

. nected in any normal manner to effect a stable and uni 
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tary support frame 11. 
Horizontal support panels 18 are provided for each 

of the tiers and, as can be seen in FIGS. 1a and lb, the 
panels together extend between adjacent frames 11 and 
are hingedly interconnected therewith as at 19 for 
movement of each panel at each level toward their re 
spective frames 11. Each pair of support panels 18 are 
also hingedly interconnected as at 21 with a transverse 
support member 22, as shown most clearly in FIG. 4, 
as comprising an element of an intermediate frame 23. 
As can be seen, such intermediate frame 23 is provided 
for each of the multi-level rows of the grandstand and 
is disposed centrally between adjacent support frames 
11. Intermediate frame 23 further includes vertical 
members 24, the height of which depends on the row 
at which such frame is located. Each member 24 has a 
pulley 25 mounted at its lower end with the exception 
of members 24 in rows I and II, which are merely pro 
vided with a rounded end of rubber or some other simi 
lar type material. Vertical, horizontal and diagonal 
strut members 26, 27, 28, respectively, make up the re 
mainder of each intermediate frame 23 as a structural 
unit, it being understood that fewer or more than the 
number of struts disclosed in FIG. 4 are used to provide 
a‘ strong intermediate frame unit depending on the 
height of each tier of the grandstand in which it is used. 
Diagonal bracing members 29 arev provided at each 

row of the grandstand and are each hingedly secured to 
a vertical support member 12 at one end and at its 
other end are hingedly secured as at 31 to a movable 
sleeve member 32 secured to each vertical member 24, 
as clearly shown in FIGS. 4 and 5. A sleeve 33, secured 
as by welding to the vertical member 24 is provided to 
act as a stop member for the movable sleeve 32 in the 
extended condition of the grandstand as shown in FIGS 
la and lb. 

In addition to pulleys 25, another series of pulleys 34 
are provided on ‘each of the vertical support members I 
12 at an elevation higher than the pulleys 25. More 
over, an additional pulley 34a is mounted on the mem 
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ber 12 for the first tier I at a level slightly lower than 
the pulley 24 thereon, while yet another pulley 34b is 
provided at a high elevation on the vertical support 
member 12 for the last tier as shown in FIG. 2. Each of 
the pulleys 34 is mounted on a rod, as shown in FIG. 
9, which is bolted in place as at 37 on support member 
12. The pulley is permitted to move slightly along its 
rod within a peripheral groove thereon, as shown, 
thereby being capable of moving a small degree relative 
to their supports 12 during collapse of the grandstand. 
A cable 38 is provided for moving the vertical frames 

11 toward one another to effect a full collapse of the 
grandstand as shown in FIG. 2. To this end, the cable 
38 is secured at one end to frame 11a and is entrained 
about each of the pulleys 25, 34 and about the lower 
ends of the uprights 34 tiers I and II, with the opposite 
end of the cable being secured to a cable drum 39. The 
drum is driven by means of a motor 41 mounted in any 
convenient location on the grandstand and through 

. belts 42, as clearly shown in FIGS. 2 and 3. 
Horizontal brace members 43 are provided between 

adjacent pairs of frames 11, in a manner whereby each 
of the braces 43 is pivotally secured at one end to a ver 
tical support member 12 and, at its other end, to the 
lower end of a vertical upright 24. The pivotal connec 
tion for the members 43 with the vertical members 12 
is shown in detail in FIGS. 7 and 8. Also, horizontal 
brace members 43a are provided for additional hori 
zontal support for those tiers of relatively high eleva 
tion, such as V through X. Members 43a are pivotally 
secured at their opposite ends to members and uprights 
24 in a manner similar to that described for members 
43. 
As partially shown in both FIGS. lb and 2, it may be 

come necessary for stability purposes to provide more 
than a single set of diagonal bracing members 29, for 
the higher grandstand tiers. Accordingly, two sets of 
bracing members 29 are shown for row VII, as well as 
for row X. ' 

Turning to FIG. 2, it can be seen that the manner of 
collapsing the grandstand so as to move the frames 11 
toward one another, may be carried out by actuating 
the motor 41 for rotating drum 39 in a counter 
clockwise direction thereby moving the opposite ends 
of cable 38 toward one another. It should be pointed 
out that, in the interest of clarity, only several of the 
horizontal braces 43 and diagonal bracings 29 are 
shown since such bracing members function in a similar 
manner for each of the grandstand tiers. As the oppo 
site ends of the cable are moved toward one another, 
each of the grandstand tiers are made to collapse, as 
the pairs of support panels 18 thereof begin to fold 
upon one another during an upward movement of verti 
cal members 24. This upward movement of each mem~ 
ber 24 is effected at relatively the same time by means 
of the force exerted by the cable in an upward direction 
as its length begins to shorten between adjacent frames 
I I. It can be seen that the staggered location of the pul 
leys 25, 34, for each of the grandstand tiers, permits the 
cable at each level to exert an upward force against the 
bottom of each vertical upright 24 which thereby lifts 
the transverse member 22 and causes a folding of the 
pairs of support panels in the manner as shown in FIG. 
2. The free ?oating pulleys 34 are able to move along 
their respective bolts 37 during the collapsing opera 
tion of the grandstand thereby avoiding any possibility 
of misalignment between the cable and these pulleys. 
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4 
Also, the horizontal brace members 43 pivot at their 
opposite ends during folding into a position shown in 
FIG. 2. These horizontal braces thereby serve as spac 
ers for each tier of the grandstand to prevent the bot 
tom of the grandstand arrangement from folding to 
gether too closely and causing the arrangement to be 
too clumsy and top heavy when completely folded. 
Moreover, the use of a pair of spaced pulleys 34, 34b 
on the rearmost vertical member 12, increases the sta 
bility of the grandstand during the collapsing operation 
since the force exerted by the cable is distributed be 
tween high and low elevations on the grandstand, 
thereby minimizing a toppling-over of the unit during 
its collapsing operation. ' 

In order for the vertical frames to move without im 
pairment during the collapsing operation, swivel caster 
wheels 13 at the lower ends of members 12 may be pro 
vided to avoid any slight misalignment between the 
grandstand tiers during the collapsing operation. In the 
alternative, guides or tracks may be provided on the 
floor to assure that the grandstand arrangement will not 
move from side to side during the collapsing operation. 
From the foregoing, it can be seen that a grandstand 

arrangement has been devised which is relatively un 
complicated in its construction, yet is capable of being 
collapsed with the use of a power actuated cable which 
causes an upward lifting of intermediate frames and a 
folding of horizontal panel pairs between support 
frames, in an efficient, economical and highly effective 
manner. 

Obviously, many alterations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appendent claims, the inventioned may 
be practiced otherwise than specifically described. 
What is claimed is: 
l. A grandstand arrangement comprising a plurality 

of vertical frames resting on the ground at their lower 
ends between an extended and a collapsed position, a 
pair of horizontal support panels extending between 
adjacent frames and being hingedly connected thereto 
and to one another to permit a folding of said panels on 
one another during grandstand collapse, said panels 
lying in a different horizontal planes between adjacent 
frames thereby de?ning a multi-tiered grandstand, ver 
tical support frames intermediate said vertical frames, 
horizontal bracing means and diagonal bracing means 
extending between said intermediate said vertical 
frames, means for moving said vertical frames toward 
one another comprising a pulley mounted at the lower 
end of each said intermediate frame and mounted also 
on said vertical frames at an elevation higher than at 
said lower ends, a cable secured at one end to the fore 
most one of said vertical frames and at its opposite end 
to a power operated winch, mounted on one of said 
vertical frames, the cable intermediate said ends being 
guided by and entrained about said pulleys, whereby, 
upon movement of said cable ends toward one another 
by means of said winch, said intermediate frames are 
moved upwardly with respect to said vertical frames as 
said panels are folded. 

2. The grandstand arrangement according to claim 1, 
wherein said vertical support frames each include verti 
cal support members and wherein said diagonal bracing 
means include diagonal brace members hingedly se 
cured at one end to said vertical frames and at their op 
posite end to said vertical support members, and said 
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diagonal members being arranged to move slidingly 
along said vertical support members. 

3. The grandstand arrangement according to claim 1, 
wherein a spaced pair of said pulleys are mounted on 
the rearmost one of said vertical frames, one of said 
pair being mounted on said rearmost frame at an eleva 
tion higher than at said vertical frame mounted pulleys 
about which said cable is also entrained. 

4. The grandstand arrangement according to claim 1, 
wherein said wheel means are secured to the lower 
ends of each said vertical support members. 

5. The grandstand arrangement according to claim 1, 
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6 
wherein each said intermediate frame includes a trans 
verse support member, each said pair of panels being 
hingedly secured to each other through their respective 
transverse support members. 

6. The grandstand arrangement according to claim 2, 
wherein said horizontal bracing means comprise hori 
zontal brace members pivotably secured at opposite 
ends to the lower ends of said vertical support members 
and to said lower end of said intermediate frames, re 
spectively. 

=l< * * * * 


