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1
My 1nvent1on relates generally to grandstands
for seating spectators, and more . partlcularly to
a grandstand of this class wh1ch is demountable
and composed- of sectlons comprrsmg standard
structural elements which may be combined in

various combinations, to erect. grandstands of

various sizes and seating capaclty. 3

Such demountable grandstands. as have. been
avallable heretofore, have not always been of a
type of construction consistent with the reguire-
ments of public safety. For example, ‘woaden,
sawhorse-like supports. are frequently used -to
support. the seats and floor planks, and dueé to
the. failuré of such supporting elemerits, .serious
and sometimes fatalaccidents have occurred. Ac-
cidents of this sort are sometimes attributable to
lack of “adequate interconnectmg and bracing
menibers, and sometifies. to the unsatisfactory
guality of the wood itself as a material for
striictural members.

Although wood is frequently employed in the
supporting members  of  demountable - grand-
stands, it is particularly unsatisfactory as a ma~
terial for this purpose, particularly for struc-
turés which must be frequently erected and-de-
mounted. Frequent fastening ‘and unfastening
of wooden struetural members tends to wear the
bolt holes and other fastening megns so that
the joints become loose and permit swaying and
sagging, eventually leading to the failure of such’
attachment joints with the possmle collapse of
the entire structure: )

Another cause contributing- to- the failure ‘of
previous “grandstand structures has: been-a-lack
of adequate and posxtrve means for securing” the
seats and foor planks tothe supporting frame-
work. Such attachment ‘means-has usuaﬂy con-
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sisted merely in-notches in the supportmg mem- -

bers ‘to receive -risers ‘having stairstep - upper
edges. Frequently the seats are merely laid on
the stairsteps‘and ne- provisionr is: made: to pre-
vent-them- from’ sllding endwise -off- or the sup--
porting risers.

- In addition to the structural weaknesses just
described, wooden-grandstands- of-previous eon-
struction have reguired -an inordinate- ameunt
of assembly - time- and- miust be- frequently re-
paired to maintain them-in & safe condition.
The inter-fitting notch members ‘which are offen
used t0 secure the- variouis: members: together
have - & - tendency, as mentfioned; -te- -beeome
chippéd, cracked, -and - worn affer little use, and
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when so worn require--special- attention during

assembly to- assure an adequate joint. - Further-
more, the seats and floor planks; If fastened: at
all, are often secured by tying:-te the- supporting
structures with wire or rope.. This is:a:laborious
and time-consuming: assembly .process. and is not:
particularly . satisfactory; even :when. completed.

With the 1nadequa01es of ‘previous structures’
in mind then, it is'a major object-of my-invention
to provide: a- demountable grandstand ofr the»
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class described in which the structural elements
are quickly and sectirely assembled.

“Another object of my invention is to provide
means in'a demountable grandstand for remov-
ably securing the floor planks and seats in place
without ' the necessity  of the time-consuming

‘ tymg operation above referred to.

Still another object of my invention is to pro-
vide a_structure of the class described which
is ‘comprised “of - standard members of a few
stock sizes’ and shapes adapted to be superim-
posed and interconnected whereby grandstands
of varlous sizes and seating capacities may be
assembled by multuplymg the number of said
structural members used. :

A further object of my invention i to-provide -
8 demountable grandstand having: “standard,
structural elements which may be assembled and-
disassémbled many times without destroying the
efficiency of the interconnecting means. :

The foregomg and other objects and- advan-
tages of my invention will become- apparent as
the description proceeds.

Briefly, the struetural members employed in
my novel grandstand structure are:

1. A number of 10ng1tud1na1 risers or trusses

which support seats-and floor planks:

2. Upright frame membpers having integral diag-
onal braces and adapted to support some of
said risers in structures employmg two or more
Iongitudinally adJacent risers at-each section;

3. Scissor braces to inter-brace sald risers and
frames;

4, Seat planks secured to said risers in conven-
tional -stairstep relat1onsh1p, )
and below each of said seat planks

6. A guard rail assembly secureéd along the sides
and back of the assembled grandstand

'The various forms. of grandstand ﬂlustrated
herein and embodying my invention; may. all be.
assembled from the above standard members
which are attached together and. secured by-at~
tachment means which, as will be described, are
adapted to be quickly and easily removed: o dis-.
assemble the structure. .

For a more detailed description of grandstands
embodying and illustrating my invention, ref-
erence should now be hagd to the attached draw-
ings in which:

Figure 1 is a per sn°ct1ve view of one. tier, single
section grandstand employing the structural ele-
ments of my invention;

Figure 2 is an end clevaumn of the structure
shown in Figure 1; : :

- Figure 3 is a rear elevation of the: structure:
shown in Figure 1; - .-

Pigure 4 isan end elevation of a three tm mul-
tiple grandstand employing substantially the'same
elements as the grandstand 111ust1ated in-Fig-
ure.1; . :
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Figure 5 is a partial rear elevation of the struc-

ture of Figure 4 showing one arrangement of’

supporting elements;

Figure 6 is a rear elevation similar to Figure 5 i
but showing an alternate arrangement of sup- -

porting elements;
Figure Tis a pelspectwe view of the riser mem-

bers and parts of the scissor bracing employed In -

the structures of Figures 1 through 6;

Figure 7a is an enlarged detail of an integral
attachment bolt used on various members of the
structures illustrated;

Figure 8 is a perspectwe view of one of the up-
right frames and a portion of the scissor bracing
employed in the structures of Figures 4 through 6;

Figure 8a is a fragmentary elevational view of
8 scissor brace of the type used in the various
structures;

Figure 9 is a front elevational view of adjoin-
ing sections of walkway or floor planking illus-
trating the means of attaching the same to the
supporting risers;

Figure 10 is an enlarged, front elevational, sec-
tioned view of.the butt joint in the planking
shown in Figure 9 further illustrating the attach-
ing means;

Pigure 11 is an enlarged perspective view of the
planking shown in Figure 9 further illustrating
the attachment means;

Figure 12 is a front elevatlonal view of adJom-
ing sections of seat planking illustrating the
means for attaching the same to the supporting
risers;

Flgure 13 is an elevational section taken on the
line 13—13 in Figure 12;

Figure 14 is a fragmentary pelspectwe view of
a seat plank illustrating a seat attaching member
employed at the joint between adjacent sections;

Figure 15 is a perspective view of a guard rail
supporting member employed at the rear of the
grandstand illustrated in Figures 1 and 4; and,

Pigure 16 is an enlarged plan section taken on
the line {6—I16 in Figure 15. )

~ Reference is first made to Figure 1 wherein it

will be noted that the single tier grandstand illus-
trated therein is comprised of various structural
elements including a number of fruss risers 20
which are in turn comprised of individual welded
elements as will be described hereinafter, and
tiered sections of seat planks 21 and- walkway
planking 22 secured to the risers.

Guard rails 23 are supported along the ends and
back of the grandstand by end stanchions 24
which are clamped to the ends of the planks, and
rear stanchions 25 which form a part of the struc-
ture at the rear of the grandstand as will be de-
scribed in more detail hereinafter.

The laterally adjacent risers 20 are intercon-
nected by crossed and piveted scissor bracing 26
whereby to brace the entire structure against
lateral sway.

A three tier grandstand, making use of the
same structural elements as those employed in
the structure of Figures 1 through 3, is illustrated
in Figures 4 through 6. In addition to the ele-
ments of the grandstand of Figure 1, the three
tier structure employs extra long scissor braces
29, upright frames 27, and single diagonal brace
members 28. By reference to Figure 4 it will be
noted that in the three tier grandstand each of
the two front risers 20 supports the rearwardly
adjacent riser and the two rearward risers are
additionally supported by upright frames 27.
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stand ‘may be Increased to almost any desired
height.  The size and seating capacity of the

_ grandstand may also be increased by placing units
* such as that illustrated in Figure 1, side-by-side,
" in’ which case the seats 21 and the floor planks

22 are joined end-to-end at g section defined by
one of the risers 20. The method and means of
supportmg the seats and floor planks in such end-
to-end relationship will be described later herein.

When a structure of three or more tiers is
erected, the frames 27 may be either superim-
posed directly on each other as shown in Figure 6
or preferably staggered as in Figure 5.

All of the structural elements of the grand-
stand described herein are constructed princi-
pally of steel tubing or suitable tubular mate-
rial. The diameters of substantially all of the
vertical members are the same whereby to fa-
cilitate the interconnection of superimposed
members in a manner to be. descnbed hereinafter.

For a detailed deseription of tthe riser 20, ref-
erence should now be had to Figures 7 and 7a.
The riser 20 is so constructed that the entire load
distributed over the various seats 21 and walk-
ways 22 supported thereon is carried at the for-
ward and rear ends of the support member. In
this. manner no intermediate vertical support is
required for any of the risers used in the mul-
tiple tier structure such as that illustrated in
Figure 4. To this end the lower portion of the
riser 20 is constructed in-the form of a roof
truss, the members of such truss including a
lower horizontal member 30, a pair of slanting
thrust members 31, and a number of diagonal
struts comprising a single zig-zag member 32.
A vertical strut 33 is also provided at the apex
of the thrust members 3(. All the members
comprising the truss portion of the. riser are
welded together to form a single integral unit.

Rising from the panel points of the truss por-
tion just described, are a series of vertical posts
34 of graduated heights, each of which is welded
to the truss portion, the upper portions of such
posts 34 being further interconnected by hori-
zontal floor-supporting angles 35 welded thereto.
It should be noted that the posts 34 at the ex-
treme ends of the riser are open both at the
top and the bottom, and that the rear vertical

" post carries an upwardly projecting pin 36 which

is of a diameter to enter any vertical tube mem-
bers whereby to attach another superimposed
riser or other member. to the riser -carrying the

pin 386.
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It is obvious that by adding risers 20 and super-

imposing upright frames 21, the size of the grand-
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At varfous- points on. the truss 20, attach-
ment bolts 38 are welded as shown in Figure 7a,
and are adapted to receive the ends. of the
scissor braces 26 or other members which are
secured thereto by means of wing nuts 19. At-
tachment bolts 38 are provided on the inner sur-
face of the rearmost vertical post 34, on the ver-
tical post 34 third from the front of the truss,
and at the lower horizontal member 30 forward
of the center thereof, a welded clip 37 being pro-
vided at this latter point to support the bolt 38
in horizontal position. - Thus it will be seen that
each of the risers 20 is adapted to.receive two
pairs of scissor braces, one secured- at the rear
and one secured just forward of the center as
indicated in Figure 7. '

Turning now to a discussion of the upright
frame members 21, reference should now be had
to Figure 8. The frame 27 is comprised of two
horizontal members 40, two vertical posts 41,
and integral diagonal braces 42 terminating at
the corners of the frame, all of said members
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being welded together to: form a box-like frame
which is diagonally braced The vertical di-
mension: of the frame 21 is equal to’ ‘that of the»

and frame 21 may combine to support a super-‘
1mposed riser-in horizontal pos.1tion as for ex-
ample, in Figure 4, .0n the inner surfaces of
the two vertical members 41 a pair of attach-
ment bolts 38 are welded similarly to those in

the riser 20 The Vertical members 4l are open

at the bottom to. facilitate superposition thereof-
on another frame. 27 and carry-interconnecting

pins- 36 at their upper ends similarly teo- the:

- riger. 20 Thus the . upright frames 21 -are

adapted as are the risers, to be superimposed and,;

furthermore to be interconnected.. by  seissor

bracing 29: secured by wing nuts 19 as previe usly-'

deseribed. ‘
The structure employing _the box shaped sup-

porting frames is partiewlarly adapted to Withe.

stand the lateral thrust- whiceh is: oceasioned by
the unusually large. “live” load Which a grand-
stand must carry. Sueh lateral rigidity is en-
hanced by the fach that the integral - diagonal
braces- 42 in the frame 27 ‘extend substantially

into- the. corners of the frame and therefore .

when frames are superimposed in staggered re-
nals 42 of the. various frames are placed 1n con-
tinuous end-to end relatronshrp to provrde rigid
diagonal bracing for the entire structure.

The scissor bracing 26 employed to intercon-
nect the risers, and 29 employed to interconnect
the upright frame members 27 are of similar
construction diﬁering only in length Each. of
the scissor braces 26 and 29 is comprised of a
pair of pivotally mterconnected tubular members
43 partially ‘flattened to a semi-circular Cross
section, at .their centers and ‘interconnected by
a pivot.. 45, as indicated by the reference char-
actér £4 in Figure 8a. The ends of the mem-
bers 43 are flattened and have apertures formed
therein adapted to pass over the bolt 38.

The walkways 22 and. the . means employed to
secure: them to the floor supportmg members 35
of the riger 28 are. illustrated in Figures 9
through 11. Each of the walkways employed in
the grandstand deseribed. hereln. is comprised of
‘a pair of planks 22’ secured together in side-
by-side relationship by a number of transverse
cleats 60 attached to the planks. by means of
countersunk carriage bolts-53 and nuts 52.

Cleats 50 are posmoned at points along the
planks 22’ such as to fall immediately adjacent
to the anguldr support members 85. At the cleat
50 illustrated at the right end of the walkway
22 in Pigure 9, a pair of projecting lugs 61 are
additionally secured by the bolts 53 and adapted
and positioned to project under the upper hori-
zontal flange of the angle member 35. It will be
noted that all of the angle members 35 have the
upper flange of the angle projecting to the left,
~ and as a consequence, the lugs 51 must project
to the right in order to hook under the flanges
as just deseribed. In the embodiment illustrated
in Pigure 1 a similar set of lugs 51 Is provided
at.the left end of the floor planks 22’, these lugs
also projecting to the right whereby to hook un-
der the. angle member 3§ adjgcent thereto.

It will be noted from an examination of Fig-
ure 9 that the intermediate cleats 89 fall on the
right-hand side of the angle members 35. Thus

the floor planks in the embodiment illustrated in -

Figure: I are insfalled by bowing the plank up-
wardly to-the position indicated by the phantom
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6 .
lines in Figure 9, hooking theé.énd lugs 51 under
the upper flanges of the angles 35, moving the.
floor- planks endwise to the right, and allowing
the planks 22’ to return to its original unbowed

- position whereby the cleats 50 fall -behind the

angles 35, prevent the walkway 22 from moving
endwise, and thus secure it in place The walk~
way is removed: by bowing it upwardly again and
meving it endwxse to. the left to. unhock the

-lugs 6.

In the. particuiai ariangement illustrated in
Figure 9. the attachment means provided at the
lett. end of the plank is such as to provide for
a butt joint with a laterslly adjacent walkway,
thus providing for the arrangement previously
described  in, which several sections of grand-
stand. are jeined end-to-end. The details of this
butt joint-ave illustrated in Figure 10, wherein it
will be seen that a flat plate 84 is secured to the.
under surface of the rioht—hand planks.22’ and
project. to the left- thereirom. This plate 54 is
adapted and positioned to lie atop the supporting
angle 35 with its left-hand end substantially in
alignment with the edge of the upper flange

- thereof. ' Thus the planks 22’ at the left in Fig-

ure-10 may ke placed in end-to-end alighment.
with the planks to the right, resting atop the
plate B4. A cleat 8¢ which is equal to the com-
bined thickness of the flange of the angle &5
and the plate 54 is provided gt this peint in
order to permit the lugs &1 to hook under the
angle: flange and the plate, thus to secure both
the left-hand and the right-hand planks to the
support angle 85. The plate 54 being relatively
thin, the difference in planking elevation pro-
duced at the joint section is - relatively small and
immaterial.

Thus it will be seen that there are four types
of floor plank assemblies which may be used in
connecticn with the various combinations of ele—
my, 1nvention o

The first type 1ntended for use in the embodr—;
ment_ilustrated in Figure 1 provides attachment
lugs 81 at both.ends of the walkway and. the-
planks are long enough to-project somewhat be-~:
yond the support member 3% -ag illustrated in
Figure 11, and also in Flgure 1,:

The second type of walkway is that 1llustrated,
in Figure 9, which projects beyond. the support
member 35 only at-the right-hand end..

The third type of planking would ke :that:
which -projects only at the left-hand end.

And- the fourth -type is- that which progeets
at-neither end, but is. cut: to & length. to provide .
a butt joint ab. each end as Hlustrated in. Fig-
ure 10. :

.The .seat. planks 2E empio- 2 in the various
forms -of; my 1nvention and the attachment means
In Figr.re 128 piank pI‘O_JGCtl_ng so'fnewhat, to, tne
right. beyond the: end supvort. member is: illus-
trated Dbeing joined in.end-to-end relabtionship
with an additional section to :the.left as: pre-
viously- described "in eonnection with the walk-
way.. The seat planks 2i are supported -on the
upper ends of: the vertical posts 34 which form
part of the riser 2§.: - R

- A plurality of socket, me mbers 88, 68¢-and 65
are bolted to. the under surface of the plank 21
and positioned to:be received over the uppar-ends
of the tubular posts. 38. Each of the sockebs
60 and 59a:is comprised. of a cylindrical portion
6! of sufficient internal. diameter to pass:. over
the posts 24, @ nut 63-being welded to-the side:
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of the cylinder 61 to receive a set-screw 64 where-
by the socket 60 may be secured to the post 34
to prevent rocking motion of the seat plank 2.
A flat flange 62 is welded to the upper end of
the cylindrical portion 61 and apertured to re-
ceive bolts 53 which secure it to the plank.

In seat planks of the type which provide a
butt joint at one or both ends thereof, a special
socket member 65 is provided at such adjoining
end, such special socket 65 comprising a semi-
cylindrical lower member 66 welded in alignment
with the edge of an attachment flange 67. A
semi-cylindrical stud 68 is also welded to the
flange 61 being coaxial with the socket portion
66. Thus two of the special socket members 65
placed in adjacent relationship as illustrated in
Pigure 12, are adapted to be received in the same
vertical posts 34, to hold the planks thereto in
end-to-end relationship.

Similarly to-the floor planks, four types of seat
planks are provided, one projecting to the right
as illustrated in Figure 12, one projecting to the
left, one projecting at both ends, and one pro-
jecting at neither end.

As illustrated in Figure 12, the two intermedi~
ate socket members 60 are somewhat longer in
vertical extent than the socket members 65 and
60a adjacent the ends of the seat planks 21. The
purpose of this arrangement is to make possible
the engagement of the two intermediatie sockets
60 prior to the engagement of the end sockets,
thus facilitating the assembly of the grandstand.

For a description of the guard rails and sup-
port members therefor, reference should now be
had to Figures 15 and 16.. As has been previously
described, the guard rail assembly comprises two
horizontal and four slanting rails 23 which are
secured by stanchions 24 and C-clamp-like mem-
bers 24’ to the ends of the planking as illustrated
in Figure 9.

The horizontal rails 23 which are positioned
along the back of the grandstand are secured
by stanchions 25 which are comprised of a verti-
cal member 710 to which the rails 23 are attached,
a horizontal and slanting attachment strut 72
and T{ respectively, a vertical channel 13, and a
vertical tubular section T4 welded within the
channel 13 as illustrated in Figure 16. The tubu-
lar section 14 is of the same diameter as the up-
right posts 34 of the truss members, and thus it
is adapted to be received over the pin 36 carried
in the rear post 34 of the risers 20. When the
stanchion 25 is so positioned over the rear post
of one of the risers and interconnected by means
of the pin 36, the channel 13 lies along the rear
surface of the rear riser post to additionally brace
and support the stanchion thereon.

It will be noted from an examination of Figure
7, that the rear and next-to-rear riser posts 34
are of substantially the same type and that it is
necessary therefore to support the rearmost seat
on any riser section on an additional section of
vertical tubing in order to support said rear seat
at the proper distance above the next-to-rear
seat in the section. In the multiple tier grand-
stand illustrated in Figure 4 such additional
height for the rear seat is provided by the front
post of the superimposed and adjacent riser.
The rearmost seat in the multiple tier grand-
stand is elevated to the proper height by reason
of the additional tubular section 74 which forms
part of the rear guard rail stanchion 25.

Thus it will be seen that I have provided a
grandstand structure which may be easily and
quickly erected or demounted. The size and
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8
shape -of the component' elements are such thdt:
each element may be carried and lifted into place
by one man.' Furthermore the erection and de-
mounting-is facilitated by the fact that the only
tool required is & wrench to tighten the set SCrews
Inthé socket members 69, 60d, and 65.

As an additional securing means, transverse and
aligned holes may be formed in the attachment
pin 36-as illustrated in Figure 8, complementary
holes- being provided -in the lower ends of the
tubular members received on the pin 36 whereby
transverse cotter key or other member can be
inserted to -prevent the accidental disengage-
ment of the pin 36 from the tubular member car-
ried thereon. :

By making -use of the construction described
herein, a grandstand having many times the
strength and rigidity of equivalent wooden struc-
tures can be erected and furthermore the overall
weight of the structure will not greatly exceed
that of the-equivalent wooden structure.

While the structural elements shown and de-
scribed herein are fully capable of achieving the
objects and providing the advantages hereinbe-
fore stated, it is to be understood that they are
illustrative only and are capable of considerable
modification without departing from the spirit
of the invention. For this reason I do not mean
to be limited to-the forms shown and described
herein; but rather to the scope of the appended
claims. -

Iclaim:

1. The combmatmn w1th a tubular post in-
cluded in a grandstand riser, of a pair of similar
planks havmg abutting ends, a fitting mounted
on the underside of each plank at its abutting end,
said fittings each providing a semi-circular plug
and ‘a semi-circular socket concentnc therewith
and spaced therefrom to provide a semi-annular
groove, said tubular post being snugly received
in the grooves between co -acting plugs and socket
members.

2. The combination” with a tubular post in-
cluded in a grandstand riser, of a pair of simi-
lar planks having abutting ends, a fitting mounted
on the underside of each plank at its abutting
end, said fittings each providing a semi-circular
plug and a semi-circular:-socket concentric there-
with and spaced therefrom to provide a semi-
annular groove, said tubular post being snugly
received in the grooves between co-acting plugs
and socket members, and a set screw threaded
into the-socket-member of each fitting to engage
the post and hold the planks to the post.

~ JOHN F. RONEY
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