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3,222,827 
GRANDSTAND CONSTRUCTION 

Paul A. Smith, Gibsonia, Pa., assignor to Playtime Equip 
ment Corporation, Mars, Pa., a corporation of Penn 
sylvania 

Filed Jan. 23, 1962, Ser. No. 168,113 
3 Claims. (Cl. 52—9) 

This invention relates to a retractable grandstand con 
struction which is usable in extended position to provide 
tiers of horizontal seats for spectators whereby a sub 
stantial audience can be seated for indoor events. The 
grandstand is readily retractable from its extended posi 
tion of use, to an internested compact position in which 
condition it is stored and occupies a minimum of valuable 
space within an indoor location. 
Numerous indoor foldable grandstands have been pro 

posed and many of them embody strength, stability and 
ease of actuation to a degree. I ‘have found however 
that those grandstand structures which have the required 
degree of strength and stability preventing them from 
swaying and moving with audience motion, are propor 
tionately more di?icult to extend and retract. Similarly, 
those grandstands having a facility of retraction and ex 
tension tend to be unstable and will pitch noticeably under 
some conditions such as an audience rising simultaneously 
or swaying from side-to-side in unison. Also, certain of 
these grandstands will “tremble” and tend to move retrac 
tively as the grandstand begins to ?ll up under the mo 
mentum of the audience moving upwardly in the grand 
stand to take their places. 

All of these described instabilities, even if they are not 
indicative of failure of a grandstand, can produce appre 
hensions in the audience and are generally unsatisfactory 
for that reason. 

Another severe shortcoming which I ?nd in numerous 
foldable grandstand constructions is that the sections are 
interconnected by articulative linkages having multiplying 
lever ratios. During retractive movement, all of the link 
ages and pivot connections must work satisfactorily or 
the grandstand resists retractive movement and this is par 
ticularly the case if the binding occurring at one linkage 
is multiplied through a series of levers. As a result, the 
linkages must be made very loose to insure freedom of 
movement and consequently such looseness of connec 
tions fails to bind the sections rigidly together. 

It is one of the objects of the present invention to pro 
vide a retractable (i.e., internesting sections), grandstand 
which is rigidly supported in its extended condition of 
use so that it is more stabilized against sway and retrac 
tive movement during all conditions of audienece use, 
i.e., during seating, standing, while the audience is empty 
ing or ?lling the grandstand or moving about therein or 
following various audience motions. 

It is a further object of the invention to provide a 
stable grandstand construction which is relatively easy 
both to extend and to retract but without compromising 
the strength advantages of the grandstand against acci 
dental or unstable movements. 
A further object of the invention is to provide a series 

of grandstand sections which can be retracted or nested 
together by relative movements of substantially friction 
less character in order to reduce the effort (either manual 
or power actuated), required to extend the grandstand 
sections or internest them as desired. 
A further object [of the invention is to provide a grand 

stand comprised of a plurality of individual sections each 
of which is independently supported on ?oor-engaging 
wheels or other antifriction means so that one section 
cannot bind the retracting or extensible movement of 
another section. 
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It is another object of the invention to provide a sub 

stantially frictionless connection between successive sec 
tions of grandstand whereby the grandstand sections are 
simultaneously guided along a prescribed path of retract 
able and extensible movements, and appropriate vertical 
spacing is maintained between portions of each section 
in order to reduce binding of any sort between said 
sections. 

It is a further object of the invention to provide a 
novel locking and reinforcing means between successive 
sections which is located at the seating level of the audi 
ence in order to resist various loads on the grandstand 
at their point of input. In other Words, the forces which 
arise during seating of an audience and causing the grand 
stand to retract or nest are resisted adjacently to the force 
input point in order to reduce leverage effects of these 
forces. The retractable grandstand sections are thus held 
against untoward extension, retraction, and lateral move 
ments by resisting such movements in the vicinity of the 
seat and footboard portions thereof. 
A further object of the invention is to provide a fold 

able grandstand in which the individual sections thereof 
are independently retractable or extensible so that the 
resistance of the sections is noncurnulative. The grand 
stand as a whole is serially or successively retracted with 
the respective retractive movements of each section pro 
viding an unlocking effect for succeeding sections. 
Another object of the invention is to provide a novel 

actuation and support mechanism for the forward row by 
which its weight is selectively transferred from roller sup 
port to frictional sliding support on the ?oor to prevent 
inadvertent retractable or nesting movement of the front 
row and thereby succeeding rows are prevented from acci 
dental retraction movement. 

Another object of the invention is to provide a retract 
able grandstand having sections which include both hori 
zontal and diagonal braces to obtain rigid vertical sup 
port for the sections; yet, the braces of the sections are 
disposed relatively to the braces of the next succeeding 
sections so as not to cause binding or interference which 
might preclude complete internesting of one section 
within the next. Consequently, the sections are rigidly 
supported but the rigid support does not detract from 
complete internesting of the sections into a compact con 
dition. 

Other objects and features of the invention will be 
come apparent from'a consideration of the following 
description which proceeds with reference to the accom 
panying drawings, wherein: 
FIGURE 1 is an end View of the grandstand when it 

is fully extended and ready for usage; 
FIG. 2 is an end view of the grandstand looking in 

the same direction as shown in FIG. 1 and illustrating the 
fully retracted or internested position of the grandstand; 
FIG. 3 is a section view of the grandstand taken on 

line 3-3 of FIG. 1 when it is partially extended showing 
relative lateral positions of successive rows; 
FIG. 3A is a detail view of the base support located 

at the lower part of the grandstand; 
FIG. 4 is a sectional view taken on line 4—4 of FIG. 

5, the cross-brace being broken to bring the ends of the 
frame closer together, and illustrating the guide rollers 
which serve a number of functions including guiding the 
retractable sections and effecting proper vertical spac 
ing of the stepped sections; 
FIG. 5 is an enlarged detail view illustrating the un 

locking procedure wherein the lowermost section shown 
is in the process of moving rightwardly in a retracting 
or nesting direct-ion to effect unlocking of the latch mech 
anism for the next vertical section (the intermediate sec 
tion) to permit its retracting or nesting movement; 
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FIG. 6 is a detail end view of the column portion of 
a complete grandstand section detached from the other 
secitons and shown together with its interconnected struc 
ture including the base, cantilever channel, footboard and 
seatboard members; 
FIG. 7 is a detail view of the base portion provided 

for the column at the outer end of the bleacher viewed 
from the left-hand end of FIG. 3; 
FIGS. 7A and 7B are side and top views respectively 

of the wheel support mechanism of FIG. 7 and the manner 
which the grandstand sections are vertically supported 
except when live load (spectators) partially or fully 
occupy the stand; 

FIG. 8 is a sectional view of the row-lock lever taken 
on line 8-8 of FIG. 5; 
FIG. 9 is a rear view of the grandstand in open or 

nested condition and looking in the direction of the ar 
rows 9-9 of FIG. 2; 

FIG. 10 is a detailed view of the row-lock mechanism 
and channel illustrating in full line and dotted line posi 
tions how the row lock is actuated by the roller which 
guides the upper end of the column portion of the grand 
stand and how the sections are disposed in maximum 
extension and retraction; 

FIG. 11 is a detail view of the forwardmost ro'w illus 
trating in dotted line position the components when the 
grandstand is extended initially and then actuated to 
full line position to rest the forwardmost row on pads 
rather than rollers whereby the forwardmost row will 
not be inadvertently actuated in closing or nesting direc 
tion to produce unintentional closing or nesting of succes 
sive sections; and 
FIG. 12 is an alternate embodiment for raising and 

lowering the forwardmost section from roller to a ?xed 
pad support. 

Referring now to the drawings, and particularly to 
FIGS. 1-3 a grandstand, designated generally by refer 
ence numeral 10, includes a plurality of telescoping sec 
tions each of which intermediate the largest section 12 
and smallest section 14 consists of a frame having an end 
view as it appears in FIG. 6, and an internal support of 
similar construction except the base as shown in FIG. 
3A. Each of the movable grandstand sections comprises 
a pair of frames which are related to each other as right 
handed and left-handed constructions (or inboard and out 
board elements), these frames being spaced apart to re 
duce the unsupported length for the seatboards and foot 
boards respectively. A typical set of frames is designated 
generally by reference numerals 18 and 20 (FIG. 3) 
and an understanding of one of the frame sets is sufficient 
to understanding of the others, except the front or fore 
most row to be described hereinafter. 
The sections comprised of the respective frame sets 

become progressively narrower and shorter proceeding 
forwardly, i.e., away from the ?xed wall 22 so that the 
sections will nest one in the next to provide a compact 
nested relationship of the sections when they are fully 
retracted to the condition shown in FIG. 2 wherein the 
grandstand structure occupies substantially less volume 
than is the case when it is fully extended. When re 
tracted the grandstand thereby occupies less of the use 
ful space in an indoor structure such as a gymnasium, 
arena, auditorium or the like. 

Referring now to details of the frame 20, there is pro 
vided a vertical column 24 (FIG. 6) comprising two 
spaced interconnected members 26 and 28 which may be 
angular or tubular in cross section depending upon de 
sign requirements, these members being interconnected 
by transverse plates 30 or the like which are riveted or 
otherwise secured at 32 (FIG. 7) to the two upright 
members 26, 28. At the top of the two members 26, 28 
is an angle 34 (FIG. 4), one leg of which provides a 
pedestal 36 onto which is settled the seat section of the 
next higher row when the stand is loaded and which 
is vertically supported by the column 24. 
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4 
Vertical support load is transferred through each 

column 24 to a base 38 to which the column 24 is con 
nected by welds 40 (FIG. 7) and a brace 42. The base 
38 is supported on ?oor-engaging wheels 44 which are 
mounted on axles 46 at the ends of levers 48 having pivot 
connections 50 with the base 38. The wheels are moved 
downwardly by rotary movement of the levers 48 about 
pivots 50 in the direction of the arrows (FIG. 7) by a 
caged spring 52 which is compressed bet-ween side 54 and 
washer 56 to urge the stem 58 upwardly and bringing the 
eye 60 and crosspin 62 therewith which passes through 
aligned elongated openings 64 of ends 66, 66a of levers 
48. The compression of spring 52 is adjustable by means 
of nut 68 which can load the spring 52 to any degree 
determining the resistance of levers 48 to turning and 
thereby establishing the point at which the weight from 
columns 24 can overcome their springs 52 and by turn 
ing levers 48 transfer the support load from rollers 44 
to pads 70 which settle onto the ?oor in supportive en 
gagement therewith. The spring 52 is adjusted so that the 
grandstand weight proper is sustainable on the wheels 
44 but the weight of an audience is taken mainly through 
the pads 70 because this added weight overcomes spring 
52 and causes the base 38 to settle onto the ?oor 72 
engaging the pads 70 therewith. 
Each pair of columns comprising a frame is inter 

connected by horizontal braces 74 and alternate braces 
have in addition thereto an X-brace 76 acting in con 
junction with members 74 (FIG. 4) to resist swaying 
movement of the sections as well. 
At the top or head of each column is a vertical leg 80 

(FIG. 4) of angle 34 having a roller 82 with ?anges 84, 
the roller being supported on an axle 86 including a striker 
pin 88 which serves as an actuator, successively releasing 
or unlocking the rows and thereafter permitting retrac 
tion thereof. The rollers 82 serve a plurality of functions, 
among which is to guide the movement of the sections 18, 
20 so that the opposite ends thereof do not advance one 
ahead of the other; the rollers also serve as antifriction 
means facilitating extension and retraction of the sections; 
the rollers also de?ne the vertical displacement between 
successive rows in the retracted positions thereof; the 
roller axles, acting through striker pins 88, serve to unlock 
the sections which are locked in extended positions, by 
gravity row locks (FIGS. 8 and 10) except when it is de 
sired to nest the stand into closed position; and the rollers 
interlock through slot 90 with channel 94 of the next 
higher frame to transmit longitudinal (sway) force from 
the section to the X-brace and thereby minimize bending 
of the columns 24, 24', 24", etc. 
Each roller 82 is received in a complementary guideway 

slot 90 of a box-shaped cantilever channel beam 94 pro 
jecting forwardly from the next higher section, this sec 
tion serving as a weight-transmitting cantilever beam 
which settles down into contact with the pedestal 36. The 
channel associated with frame 20 is designated by reference 
numeral 94 (FIG. 6) and is welded at 98 to uprights 26, 
28, the channel member 94 providing a suitable support 
for a footboard 100 extending the length of the grand 
stand and secured by bolts 101 (see FIG. 5) or the like 
to the spaced cantilever beam supports 94. At the end 
of the cantilever beam 94 is a strap steel member 102 
welded at 104 and so bent as to provide a resting surface 
106 for seatboards 108 which are secured thereto by bolts 
or the like 110. 
At the end of each cantilever beam support 94 is an 

abutment 112 which may comprise an end portion of the 
strap 102 and which is contacted by the angle 34 of the 
column 24' of the next lower tier (FIG. 5) in order to 
limit its extending movement. As the lower section hav 
ing tier column 24’ is being fully extended, lever 114 
having a transverse hook end 116 and supported through 
pivot 118 on the column 24' (FIG. 5), engages its cam 
face 120 with surface 122 at the forward or projected 
end of 94, thereby rotating lever 114 counterclockwise 
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about pin 118 until hook face 124 clears surface 122 and 
the weight of the depending arm portion 126 overbalances 
the hook end 116 at the opposite side of pin 118, causing 
the hook face 124 to engage the abutment 112 and there 
by clamp the abutment 112 between the hook face 124 
and the leading end of the angle 34. The lower column 
24’ (FIG. 5) is thus prevented from rightward move 
ment relative to the channel 94 which is associated with 
the frame section 24. In this manner the successive tiers 
are held against retracting, closing or nesting movement 
by means of their locking levers 114 which form latch 
connections at the outboard ends of the grandstand. 

It will be further noted that the locking is effected at 
the spectator level where input forces tending to cause 
retraction are ?rst communicated to the grandstand, it 
being highly advantageous to resist these forces as closely 
as possible to their location of input to the grandstand in 
order that they will not be multiplied through any leverage 
prior to meeting an effective resistance. When the lower 
column 24' (FIG. 5) reaches its maximum extension, its 
attached roller 82 overlies a concave enlargement 130 of 
track 90 in order that no substantial vertical load will be 
carried by the roller 82 and its axle 86. Thus, assuming 
a substantial load in the direction of the arrow F1 (FIG. 
5), the column 24 will depress, carrying the roller there— 
with through a distance represented by the clearance of 
roller 82 with the bottom of the concave notch 130 and 

10 

25 

the column 24 will come to rest on its ?xed pad 70. Fur- v 
thermore, the cantilever channel beam 94 provided by 
column 24 will move downwardly and settle on the top 
of column 24’ (FIG. 4) to distribute such load between 
columns 24 and 24’. Force F1 from a standing load on 
footboard 100 is equivalent to a seated load on seatboard 
108 carried by column 24 and is resisted as described. 
Assuming a substantial audience weight imposing a force 

F2 in FIG. 5 the cantilever support 94 carried by column 
24" will bend downwardly because of the resilient support 
at the foot of the column 24" and end 112 thereof will 
come downwardly into resting position on the pedestal 
36 (FIG. 4) of the column 24. There is very slight clear 
ance C1 (FIG. 4) which is less than the clearance C2 be 
tween the upper edge of each guideway opening 90 and its 
companion roller 82 so that the force F2 is transmitted 
to the intermediate column 24 without imposing any force 
on roller 82. Likewise, any force transmitted from seat 
board carried by column 24" is communicated through 
its cantilever beam 94 to the intermediate column 24 and 
without passing through the roller 82 which is located 
over the intermediate column 24 in FIG. 5. In this way, 
the rollers 82 can be made of non-weight supporting di 
mension and are therefore small enough to be non-ob 
structive. Likewise, the rollers can be of inexpensive 
construction owing to their reduced size and they can be 
constructed primarily for this function as frictionless non 
weight-supporting members which guide and space the 
sections as they move along their prescribed paths of mo 
tion. 

During closing or nesting movement of the sections, 
each section is successively released and allowed to re 
tract, one section being unlocked by movement of the 
next lower section into nested relation therewith. Thus, 
the grandstand nests by movement from front to back start 
ing with the ?rst section, or forwardmost section, which 
is completely retracted and when brought into nested re 
lation with the next section, will effect unlocking of that 
section and so on to successive sections which are serially 
unlocked, and nested into their next higher complemen 
tary section to produce an unlocking of that section until 
all are nested into one large internested package shown 
in FIG. 2 wherein all of the sections are nested against 
the highest section 138 secured by anchor bolts 140 to the 
wall and floor. When no wall is available, the highest 
section 140 can be bolted or anchored to the ?oor if de 
sired. 

40 

45 

50 

55 

65 

70 

75 

The nesting operation can proceed only by ?rst initiat 
ing nesting movement of the lowermost section, i.e., the 
one at the extreme left-hand end of FIG. 1, one section 
then proceeding to unlock a succeeding section andso on 
until all are nested together. During nesting movement, 
each roller 82 raises upwardly from the concave portion 
130 and into the rectilinear portion of the guideway slot 
90, guiding its respective column 24 (FIG. 5) rightwardly 
relative to the foot and seatboards and projecting channel 
94 of the next higher section. 
What limits the extent of retraction of each section one 

within the next is that each movable column moves into 
engagement with the horizontal braces 74 of the next 
higher section at which time the seatboard 108 just ?ts 
beneath the projecting cantilever beam channel of the 
next higher section, the proper vertical clearance between 
these sections being assured by the rollers 82 of the re 
spective sections which serve as spacers between the col 
umns and overprojecting cantilever beams of the con 
tiguous section. 

Since each section, comprised of a set of frames, is 
independently mounted for nesting and extending move 
ments, nesting forces are developed between the sections 
by forming a thrust transmitting abutment connection 
therebetween. Thus, starting with the lowermost section 
of FIG. 1 a force exerted to the right will cause one sec 
tion to fold within the next section and the retractive 
foroe is transmitted between these sections through the 
abutting relation of the shorter columns with the hori 
zontal braces 74 of the next succeeding section. For ex— 
ample, in FIG. 5 the section comprised of column 24' 
will move to the right relatively to columns 24 and its 
interconnected beam 94, footboard 100 and seatboard 
'108 until engagement is effected with reinforcement mem 
ber 74 which limits further retraction of the columns 24' 
and provides a force-transmitting connection between the 
sections whereby both are then translated together in a 
retractive direction. 

During retraction, the base portions 38 at the outboard 
ends of the grandstand (FIG. 3) overlap slightly to pro 
vide guidance for the sections as they move retractively 
into nested relation one within the next. The inboard 
sides of each section, still referring to FIG. 3, are sup 
ported on bases which are not elongated and are sup 
ported on a single vertical spring mounted roller as indi 
cated in FIG. 3A. 
As previously mentioned, the lowermost sections are 

impeded from free retractive movement because if they 
should retract accidentally this will permit successive rol 
ler supported sections to nest. Therefore, special pre 
caution is taken to transfer the weight of the endmost 
section from rollers to the ?oor so that sliding movement 
is retarded, preventing retraction unintentionally. When 
retraction is intended, by simple actuation, the weight can 
be transferred from pads onto rollers to commence retrac~ 
tion, by raising the front apron which releases spring 52 
thereby lowering rollers 44 as shown in FIGS. 12 and 11, 
and elevating the front section off its pads 70. 

Referring to FIG. 11, one such means for the endmost 
section 160 comprises a column 162 and base 164 having 
a footboard 166 and seatboard 168 fastened to the base 
164 through a bent strap section 170 welded at 172 to 
the base 164. The base 164 is supported on rollers 44 
which are mounted on the ends of levers 48, said rollers 
being pivoted at 178 on the base 164. The levers are 
actuated about their pivots 178 by a caged spring 52 
having a spring load which is regulatable by a nut 182 
which can be turned to any preferred position on the 
threaded stem 184 so that the rollers 44 are held in en 
gagement with the ?oor 72 to support the Weight of the 
grandstand, for retracting or extending the stand. 
To insure that the front row will not move inadvertently 

I provide that once the grandstand is extended the weight 
of the forward row is transferred from the rollers 44 to 
friction pads 70 which are brought into engagement with 
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the ?oor 72, this being accomplished by means of an 
apron 190 having a hinge connection 192 with the strap 
170 and swung downwardly from the dotted line position 
to the full line position (FIG. 11) and bringing the striker 
plate 194 into engagement with the arm 195 of bellcrank 
196 pivoted at 198 and moving the bellcrank arm 200 
from dotted line position to full line position. The arm 
200 engages the threaded stem 184 and forces the eye 
202 downwardly, said eye having a pin connection 204 
with the ends of levers 48 and turning the levers about 
their pivots 178 to raise the rollers out of engagement 
with the floor 72 and bring friction pads 70 into engage 
ment with the ?oor 72. 

Thus, responsively to lowering of the apron 190 from 
dotted line position to the full line vertical position where 
it is latched in place, it is possible to raise the forward 
>most rollers 44 and frictionally resist inadvertent move 
ment of the forward row. The apron 190 is generally 
provided with gripping openings 208 to facilitate manual 
operation of the apron 190. 
A second embodiment of the lowering mechanism 

which is illustrated in FIG. 12 comprises, in place of a 
bellcrank, a simple lever 210 which is pivoted at 212 and 
has a roller forming a cam follower 214 at its ends 216 
so that the opposite end 218 will move angularly effect 
ing vertical displacement of the stem 184 which provides 
the same operation as described in the embodiment of 
FIG. 11. The lever 210 is caused to pivot from its 
dot-ed line position wherein the rollers are lowered, to the 
full line position wherein the rollers are raised by means 
of lowering apron 220 and causing cam end 222 to engage 
the follower 214. The apron 220 is locked in place by 
a detent 224 on the cam 222 so that the follower 214 will 
snap into the detent 224 by the compressive action of 
spring 52 thereby locking the rollers in a raised position 
when the apron 220 is lowered to full line position. The 
apron can include openings 225 or the like to form a 
handle facilitating raising and lowering of the apron. 

In all other respects, the forward section is the same 
as described in FIG. 6. 

In operation, to extend the grandstand manually, the 
apron 190, assuming the use of the embodiment illustrated 
in FIG. 11, is pulled forwardly allowing the weight of the 
forwardmost set of frames to transfer from the friction 
pads 70 to rollers 44. 
The pulling effort manually exerted from gripping open 

ings 208 is exerted on section 160 which rolls forwardly 
on rollers 44, its forward movement being guided by the 
small rollers 82 which are longitudinally movable within 
the guideways of the box-shape cross-section cantilever 
beams of the next higher section. The section 160 con 
tinues to move forwardly relatively to its internesting sec 
tion until the column 162 bottoms against the abutment 
112 carried at the end of the projecting cantilever beam 
on the adjacent section and thereby forming a drawing 
connection between the ?rst or forwardmost section which 
is the smallest section, and the next succeeding section 
which then proceeds to move outwardly on its roller sup 
ports, the two sections now moving in unison until the 
columns of the second section bottom against the pro 
jected ends 112 on the cantilever beams of the next 
higher or third section and then the ?rst, second, and third 
sections move in unison. 
The action can be easily understood by reference to 

FIG. 6 which, except for the stationary frame and small 
est frame, illustrates the basic frame support for all of 
the outboard intermediate frame sections, and FIG. 3A 
for the inboard frame sections. The outboard and in 
board frame sections shown in FIGS. 6 and 3A differ 
from one section to the next only in the change in height 
and the distance by which the sections of FIGS. 6 and 
3A are spaced apart (FIG. 3). Each section, it will be 
seen, is individually mounted on its ?oor-engaging roll 
ers 44, and is guided at its uppermost end by a small 
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8 
roller 82 (FIG. 4) and provides an abutment 112 limit 
ing relative movement of its smaller internested section 
forwardly thereof in an extending direction and forming 
a drawing connection whereby extensible drawing effort 
is communicated from one section to the next while the 
grandstand is being extended. 
The sections are rigidly reinorced by means of both 

diagonal and horizontal braces, yet these braces do not 
detract from complete internesting of one section into 
another. The grandstand, as a whole, is thereby rigid 
and does not sway perceptibly yet it may be internested 
to a compact condition without interference of one sec 
tion to the next. 
The described extension operation continues with one 

section pulling the next until all of the sections are spaced 
equidistantly from each other and each section reaches 
its maximum displacement from the ?xed end section 138 
adjacent the wall 22 which is held against movement by 
the anchor members 140. 
As each section moves outwardly on its extending 

travel, it rolls on ?oor-engaging rollers 44, the weight of 
the grandstand being insuf?cient to overcome the springs 
52 which are located at the base of each movable section 
and which rotate the rollers 44 downwardly in opposi 
tion to the weight of the grandstand. 
As the sections travel outwardly they are guided along 

a prescribed path of extending movement by virtue of 
the overlapping base portions (FIG. 3) at the outboard 
ends of the section, these overlapping base portions serv 
ing to provide a suitable guidance. The upper ends of 
the sections have small diameter rollers 82 equipped with 
?anges 84 to prevent one side of the section from mov 
ing ahead of the other. Thus, referring to FIG. 3, and 
selecting any one of the movable sections, should one 
outboard end of the section, say the right-hand end, move 
ahead of the left-hand outboard end, the roller 82 (FIG. 
4) at the right-hand end will bind within the slotted guide 
way of the cantilever beam projecting from the next high 
er section and the only way in which this binding can 
be relived, is by straightening the section so that it travels 
forwardly with each end advancing at the same rate and 
to the same extent. 

Just prior to the engagement of upper end of column 
24 with abutment 112 on the cantilever beam 94 of the 
next higher section, the cam portion 120 of row lock 114 
engages the inner surface 122 of the abutment 112 and 
is rotated about its pivot 118 (FIG. 6) so that the hook 
116 passes beyond the abutment 112 and the weight of 
the depending arm portion 126 rotates the lever 114 to 
a normal position shown on the column 24 (FIGS. 5, 10) 
thereafter preventing retractable movement of column 24 
relatively to the next higher column 24", there being two 
such locks at each of the opposite outboard ends of the 
grandstand. When the grandstand is thus fully extended 
and each section is locked against further extensible or 

retractable movement it assumes the position shown in 
FIG. 1, and no nesting movement can take place unless 
it occurs serially, i.e., progressively from one section to 
the next, starting from the lowermost section. To guard 
against inadvertent nesting or closing movement of the 
lowest section, the last act performable upon extending 
the grandstand is to raise the rollers 44 out of engage 
ment with the ?oor and transfer the weight of the for 
ward most section from the rollers to the pad 70 which 
are brought into engagement with the ?oor 72 to fric 
tionally resist retractive movement. Thus, it is unlikely 
to initiate by inadvertence a nesting operation of the 
grandstand. Raising of the rollers 44 occurs by pivoting 
the apron 190 in the case of the embodiment shown in 
FIG. 11 or the apron 220 in FIG. 12 to compress spring 
52 and concurrently pivot levers 48 in opposite directions 
about their pivots 178 and thereby raising rollers 44 which 
has the effect of settling the weight of the forward sec 
tion upon the pads 70. 
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In the grandstand there is sometimes an audience surge 
upwardly by simultaneous movement of numbers of peo 
ple all climbing to their seats. This tends to retract the 
grandstand sections but is resisted by the row-lock levers 
84 which, being located in proximity with the force tend 
ing to retract the grandstand, is capable of resisting these 
forces at their point of input. Thus the described forces 
are not multiplied by transmittal through leverages or the 
like. - 

The dead weight of each section is carried through its 
base but the audience weight is distributed di?erently. 
Considering FIGS. 1, 4, 5 and 6, assuming that suf?cient 
seated audience weight designated F1 on seatboard 108 
(FIG. 5) the column 24 will tip slightly forwardly so that 
the cantilever beam will settle downwardly through the 
clearance C1 (FIG. 4) transferring the audience weight 
onto column 24’ of the adjacent smaller section. Note 
that when the sections are extended there is a column for 
each seat section at the outboard and inboard ends di 
rectly beneath the ends of the rows and intermediate the 
rows of seatboards 108. Thus, the audience seating load 
is transferred from one section to the succeeding small 
er section where it is borne on the column members 
thereof. Audience load is not sustained to any degree 
on the small rollers 82 since the cantilever beams 94 will 
settle down into solid supporting engagement before the 
clearance C2 (FIG. 4) is taken up and which would oth 
erwise transmit a major part of the audience load from 
the cantilever beam to the roller 82 before it reaches 
column 24. In other words, the clearance C1 is smaller 
than the clearance C2. 
The next higher section which carries the seated audi 

ence load F2 causes the beam 24" to de?ect forwardly 
until clearance is taken up between the cantilever beam 
94 secured to 24" and the column 24 and thereafter the 
seated audience load F2 is sustained directly by column 
24. If the audience should then rise, standing on foot 
board 100 secured to beam 94 of column 24 the load F2 
then de?ects column 24 and its beam 94 and the beam 
takes support on column 24’ which sustains the standing 
audience load F2. Similarly the standing load F1 of the 
audience transfers to the next smaller column adjacent 
24' (FIG. 5). 
From the foregoing it will be seen that each section 

is independently movable and is self-supporting. Seated 
audience load is transferred from one section to the next 
lower section; and, the same audience load, but standing, 
is transferred to the next succeeding lower section. 
When the weight sustained by any one section is great 

enough, the spring 52 at the base of the section is over 
come and the weight settles the section downwardly until 
the pad 70 comes into the contact with the ?oor 72. 
When it is desired to retract the grandstand the for 

wardmost section 160 is actuated to raise the pads 70 out 
of contact with the floor and onto rollers 44, this being 
accomplished by pulling the apron 190 (FIG. 11) from 
the full line position to the dotted line position and allow 
ing the spring 52 to move the stern 184 upwardly and 
turning the levers 48 in opposite directions about the pins 
178 to lower the rollers 44. Then, by applying translat 
ing effort on the forward section in the direction of the 
wall 22, column 162 and the entire section 160 is moved 
toward the right until the guide rollers carried by column 
162 come into contact with and pivot the row-lock levers 
(FIGS. 8, 10) disengaging their hooking connection with 
stop plate 112 on the cantilever beam which projects for 
wardly from the next higher section. As shown in FIGS. 
4, 5 and 8, each outside roller 82 has a striker pin exten— 
sion 88 which engages the lever and (FIGS. 8, 10) tilts 
it in the direction and manner indicated by the lower row 
lock 114, FIG. 10, so that the column 24 carrying the re 
leased row lock will travel rightwardly, being guided by 
its roller 82 traveling within the guideway slot of the 
cantilever beam projecting from the next higher section. 

During retraction the roller 82 rides within the narrow 
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10 
er slot 90 of the guideway 94, thus ?xing the vertical posi 
tion of the seatboard with respect to the contiguous lower 
and higher sections and thus insuring minimum binding 
between the sections ‘as they slide nestibly together. Re 
tracting, or nesting movement, once it is initiated, pro 
gresses from one section to the next, the rollers 82 of one 
section serving to unlock the row locks of the next higher 
section so that nesting or closing movement cannot take 
place out of turn but proceeds in series one after the next 
until all are nested one within the other and are contigu 
ous with the largest section 138 which is relatively ?xed 
and provides an immovable shield for the other sections in 
order to prevent damage thereto while they are stored. 
As the sections move together, what limits the extent 

of retractive movement and communicates retractive force 
from one section to the next is the engagement of the 
columns 24 of the lower section with the horizontal cross 
members 74 of the next higher section. As an example, 
referring to FIG. 5, the left-hand columns 24' will move 
toward the right, nesting that section within the interme 
diate section having columns 24, until columns 24' engage 
the horizontal braces 74 secured to columns 24. The 
columns 24 then becoming unlocked are free to move to 
ward the right. Retractive effort is thus transmitted from 
one section to the next by the engagement of the columns 
of the lower section with the horizontal cross-beam rein‘ 
forcement of the next higher section, the unlocking of 
each section being dependent upon the next lower section 
to produce serial, i.e., progressive nesting of one section 
into the next and in succession. 

In assembling the grandstand, it is convenient to ship 
sections of the grandstand as they appear in FIG. 6 and 
then assemble them into frames by attaching the horizon 
tal reinforcement members 74 after the lower section is 
?tted in place. This order of assembly prevents the sec 
tions from moving apart and they are interlocked both 
retractively and extensively. Once the frames are con 
structed and assembled into sections, the seatboards and 
footboards are then bolted in place. The entire assembly 
procedure can be performed by a semi-skilled crew in the 
shortest possible time. 
To provide additional reinforcement, diagonal braces 

76 are added to alternate sections and the pairs of sec 
tions at the higher rows can be tied together by additional 
braces to further eliminate any degree of sway in the 
stand. 
The grandstand describe-d is capable of meeting all of 

the structural and functional requirements of each State 
and Territory of the United States as well as require~ 
ments of American Seating Association, and is capable, 
from actual tests, of sustaining vertical, lateral and other 
tangential loads more than su?‘iciently to meet the condi 
tions presented with a capacity load adult audience. 
Moreover, the stand is capable of sustaining this load 
assuming the audience movements such as occur by mass 
movement surging upwardly to ?ll the stand and down 
wardly to empty the stand. The construction is further 
adapted to resist lateral stresses of 24 pounds per lineal 
foot to prevent sway and consequent buckling of the stand. 
It is known, for example, in numerous indoor sports that 
the audience will sway in unison or move in unison im 
posing peculiarly high and stressful loads on a grand 
stand. My construction is capable of meeting these con 
tingencies. 

Although the present invention is described in connec 
tion with a single example embodiment it will be appre 
ciated that this is in no way limitative but instead is illus 
trative thereof. It is to be reasonably expected that those 
skilled in this art can make numerous revisions and 
adaptations of the invention to meet individual design 
requirements and it is intended that such revisions and 
variations of the invention, as incorporate the herein dis 
closed principles, will be included within the scope of the 
following claims as equivalents of the invention. 



3,222,827 
11 

I claim as my invention: 
1. In a movable grandstand, a forward section having 

a horizontal seating surface, roller means providing verti 
cal support for said section and disposed in rolling sup 
port with a ?oor, lever means carrying said roller means 
and pivotally secured to said section for lowering said 
roller means into rolling support with said floor and for 
raising said roller means whereby the weight of said sec 
tion is transferred from said roller means to said floor, 
spring means compressible between an extension of said 
lever means and a portion of said section for pivotally 
moving said roller means into rolling engagement with 
said ?oor, ‘actuator means depending from a forward edge 
portion of said seating surface and pivotally secured to 
said forward section, cam means carried by said actuator 
means, and arm means pivotally secured intermediate of 
its ends to said section and having a cam follower at one 
end thereof engageable with said cam means and at the 
other end engageable with the extension of said lever 
means to compress said spring means whereby said roller 
means are raised to transfer the weight of said section 
from said roller means to said ?oor. 

2. A foldable grandstand, comprising a plurality of 
grandstand sections each proportioned to receive nested 
therein lower grandstand sections contiguous thereto; 
each of said grandstand sections comprising a set of sub 
stantially vertically positioned columns each having a 
support pedestal including antifriction rolling members 
permitting free movement of the grandstand sections over 
a supporting surface; means for resiliently connecting 
said antifriction rolling members to the supporting pedes 
tals whereby each of said grandstand sections is movable 
toward and away from contact with said supporting sur 
face; lateral brace means extending between adjacent 
columns of each grandstand section for reinforcing said 
grandstand sections against lateral swaying movement; a 
plurality of cantilevered weight carrying members dis 
posed in vertically stepped relation, each of said canti 
levered weight carrying members being secured at one end 
to one of the columns of one of the grandstand sections 
and projecting horizontally therefrom over the upper end 
of the column of the next lower grandstand section, each 
of said cantilevered weight carrying members normally 
being vertically spaced from the upper end of the column 
of the next lower grandstand section and being displaced 
into engagement with the upper end of the column of the 
next lower grandstand section when subjected to the 
weight of an audience; means forming a substantially 
friction-free guiding connection between adjacent grand 
stand sections for guiding each grandstand section during 
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movement thereof toward a nested position and a fully 
extended position of use, said means forming a substan 
tially friction-free guiding connection comprising a roller 
member rotatably supported at the upper end of each of 
said columns, and ecah of said cantilevered weight carry 
ing members having a longitudinal recess receiving the 
roller member of the next lower grandstand section and 
whose width is greater than the diameter of the roller 
member, each of said roller members being spaced from 
the edges of said longitudinal recesses whereby move 
ment of said roller members relative to said cantilevered 
weight carrying members is substantially friction-free and 
whereby ecah of said grandstand sections is displaceable 
into engagement with said supporting surface independ 
ently of the other of said grandstand sections; and means 
for limiting the extending movement of said grandstand 
sections comprising abutment members carried by said 
cantilevered weight carrying members and positioned for 
engagement with corresponding abutment members car 
ried at the upper ends of the subjacent columns. 

3. The foldable grandstand of claim 2 wherein said 
weight carrying members comprise C-shaped channel 
members having vertical downwardly and upwardly pro 
jecting ?anges de?ning said longitudinal recess, each of 
said roller members being horizontally supported and 
positioned centrally within said longitudinal recess. 
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