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18 Claims.

This invention relates to new and useful im-
provements in supporting structures and the
structural members comprised therein and has
particular relation to structures and structural
elements for grandstands and the like.

The principal object of the present invention is
to provide a structure of the character set forth
composed of a plurality of structural members
of the same general configuration which are de-
tachably interlocked one with another.

Another object of the invention is to provide a
structure as set forth which may be readily
assembled and made rigid by interlocking the
constituent members thereof without the use of
rivets, bolts or other like permanent securing
means.

Another object of the invention is to provide a
structure of the character set forth composed of
a plurality of superimposed sections each of
which latter is composed of a predetermined
number of substantially identical structural
members detachably interlocked with one another
and readily knocked down, each superimposed
section of said structure being detachably inter-
locked with the next lower section.

Another object of the invention is to provide
a structure as stated composed of superimposed
sections each of which in turn comprises a number
of structural members easily handled by a person
and of a size permitting storage in a relatively
limited area.

A more specific object of the invention is to
provide a structure of the stated character in the
form of a tower for use with other similar towers
of different and/or identical heights as support-
ing means for horizontal rows of seats constitut-
ing a grandstand, said towers increasing suc-
cessively in height and having cross pieces inter-

" locked therewith to support seat stringers at an

40

inclined angle with respect to the plane surface
on which the towers rest,

A further object of the invention is to provide
structural members of the character set forth
which while having equal base elements, are of
different vertical height to enable assembly of
supporting tower structures of different heights
in a row of towers successively increasing in height
so that the slant height of the seat stringers
supported by said towers may be set at a pre-
determined angle.

A still further object of the invention is to
provide a structure as set forth which is of simple
rugged construction yet may be easily assembled
and taken down for transportation or storage
when not needed.

(CL 189—2)

Other features and details of the invention are
set forth hereinafter and shown in the accom-
panying drawings, in which:

Fig. 1 is a view in perspective of a tower struc-
ture constituting this invention;

Fig. 2 is a view in perspective of one of the base
plates on which a tower is erected;

Fig. 3 is a view in perspective of one of the
structural elements comprlsed in the disclosure
of Fig. 1;

Fig. 4 is a view similar to Fig. 3 of a struc-
tural element having & vertical height approxi-
mately one half that of the element shown in
Fig. 3;

Fig. 5 is a view in perspective of a brace
member;

Fig. 6 is an exploded view in perspective of a
sectional joint showing fragments of the con-
stituent elements and their interlocking relation-
ship to each other;

Fig. 7 is a view in perspective of the cross mem-
ber on which the seat supporting stringers rest;

Fig. 8 is a view in perspective of a tower assem-
bled for a grandstand showing the manner of
supporting the seat stringers and cross members
thereon;

Fig. 9 is a view in elevation showing the con-
struction of a seat stringer section;
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Fig. 10 is a detached view in perspective show- ‘

ing the relation of the interlocking parts of the
cross members and stringer sections; and
Fig. 11 is a view in elevation of a grandstand
assembled in accordance with this invention.
Referring now more particularly to the draw-

ings, a tower or supporting structure contem-.

plated by this invention comprises a predeter-
mined number of superimposed sections such as
are indicated as at A and B respectively in Fig. 1
of the drawings. Each tower structure is mount-
ed upon four base plates | which are provided
with upwardly projecting tongues 2 of predeter-
mined cross section shape which in the present
Instance is rectangular. A particular tower may
include as many superimposed sections as A,; B,
etc. as may be necessary for the use to which the
structure is to be adapted.

As shown in Fig. 1, each tower section such as
A and B, comprises four structural members C
which are of a configuration resembling a right
triangle and include a base 3, vertical element 4,
and an angularly disposed element 5, each joined
together in a novel manner, a description of
which follows.

Referring particularly to Fig. 3 of the drawings,
gusset plates 6 and T are secured respectively to
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the outer face of the vertical leg 3z of the base
angle bar 3 at each end thereof. In the present
Instance a portion 8 is cut from the gusset plate
T and the leg 4a of the vertical strut member 4
is secured adjacent its lower end to the outer
face of said gusset plate 1, the said vertical mem-
ber 4 being so secured that the other leg #b
thereof is spaced from the adjacent end of the
horizontal leg 3b of the base member. It will
be noticed accordingly that the portion 8 cut
from the gusset plate T and the adjacent legs
3a, 4a, and 4b of the base and vertical elements
3 and 4 respectively, cooperate to form a socket 9
arranged to receive either the upstanding tongue
2 on the base plates | or a tongue 10 of similar
size and shape formed on a gusset plate i1 rig-
idly secured to the inner face of the leg 4a of the
vertical element 4 of the next lower structural
element. The leg 5a of the member § is rigidly
secured to the plate Il on the face opposite that
to which the element 4 is secured, and the other
end of said leg 5a is rigidly secured to the plate
6 on the face opposite that to which the leg 3a
of the element 3 is secured. A plate 12 is rigidly
secured to the bottom face of the leg 3b of the
element 3, said plate extending beyond the end
of said element 3 and being provided with a rec-
tangular slot 13 arranged to receive either the
tongue 2 or 10 on the base or gusset plates { and
i1, respectively.

It is pointed out that the longitudinal axis of
the socket 9 is disposed axially of the triangular
member C, but that the longitudinal axis of the
slot 13 in the plate 12 is disposed at right angles
to the axis of said triangular member. The
triangular structural members set forth above
may vary in height, but for a particular struc-
ture all members should have bases of equal
length and the position and relationship of the
various interlocking means should be the same.
For instance, a member having a vertical height
approximately one half that shown in Fig. 3 is
disclosed in Fig. 4 of the drawings and designated
as C’,

To assemble, for instance the bottom section A
of a tower, the base plates {, four in number, are
positioned one each at the corner of an imagi-
nary square the sides of which are equal to the
length of the bases 3 of the triangular structural
members C, the upstanding tongues 2 of said
plates being suitably arranged to engage the slot
13 in the plate 12 on each member of the four
that go fo make up the section, that is, one
member C is placed on any two base plates | so
that the tongues 2 thereof engage the slot 13 and
socket 9, respectively, of that particular member,
the next member of the section is then placed
so that the tongue 2 which engages the slot 13
of the first placed member C engages the socket
§ of the second, the slot 13 of the second member
being engaged by the tongue 2 of the adjacent
one of the two as yet unoccupied base plates 1.
The third and fourth triangular members are
similarly added to complete the section. It is
pointed out that when adding the last member C,
the socket 9 of the first member must be dis-
engaged momentarily from the tongue 2 of its
base plate I and the said tongue made to engage
the slot 13 of the fourth member, after which
the socket 9 of the first is reengaged by the
tongue.

The next higher section B and subsequent sec-
tions are assembled and interlocked upon the
bottom section A or next lower section in &
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manner substantially the same as that described
for assembling said bottom section, the project-
ing tongues 10 of the gusset plates 1 of each of
the four structural members C comprising the
bottom section, taking the place of the upstand-
ing tongues 2 on the bhase plates | of the first
or bottom section A as shown in Figs. 1 and 6
of the drawings.

In constructing a supporting tower of the char-
acter described comprising a plurality of super-
imposed sections A, B, etc., for use in a grand-
stand as in Fig. 8, which is the preferred form
of the present invention, the bottom or base sec-
tion A is assembled from the structural members
C previously described in the manner set forth
above and these sections are built up one upon
another until the desired tower height is reached.
In order to provide an inclined support for the
seat stringers, which will be described in detail
hereinafter, a half section is superimposed on the
tower proper and includes but two of the struc-
tural members C’, one of said members C’ being
disposed at the rear side of the tower and inter-
locked with the latter substantially in the man-
ner set forth above for assembling the structural
members of each of the superimposed tower sec-
tions, and the other structural member C’ is
disposed along one side of the tower so that the
two rear tower posts will be greater in height
than the two forward or front tower posts as
shown in Fig. 8 of the drawings.

A brace member shown in detail in Fig. 5 in
the form of an angle iron 14 is provided and
plates 15 having slots 16 and {7 formed therein
are secured to the underside of the leg 14a of the
member 14, and this brace member is positioned
horizontally at the other side of the tower square
from the second member C’ in the absence of
the customary structural member to render the
tower substantially rigid. The slots 16 and 11
in the plates 15 are disposed respectively at right
angles to each other so that they are in a proper
position for engagement by the upstanding
tongues 18 of the lower side and rear structural
members C of the next lower section. The brace
14 should be so positioned on the preceding sec-
tion prior to the two structural members C’ so
that the slot {7 may be freely engaged by the
tongue {0, which subsequently engages the socket
9 of the rear member C’. ’

Cross members §8 are mounted respectively be-
tween the forward and rear pairs of vertical tow-
er posts and these cross members comprise an
angle bar 19 to the horizontal leg 19a of which
are secured plates 20 adjacent extremities there-~
of. The plates 20 are provided with substantial-
ly L-shaped slots 2f as shown in Fig. 7 for re-
ception of the upstanding tongues {0 of each of
the uppermost structural members C. It will be
noticed that the slots 21 in the plates 20 are
of substantially L-shape and these slots are
so formed because of the different axial position
of the tongues 10 at the front of the tower with
respect to the tongues 10 at the rear thereof.
Consequently by making the slots 21 of this shape
any one cross member {8 may be mounted and
interlocked between either the front or rear pair
of posts in each tower.

A plate 22 is rigidly secured to the inner face
of the vertical leg of the angle bar 18b adjacent
the ends thereof and to the inner face of each

" of said plates 22 is secured one leg 23a of an an-

gle piece 23, and another plate 24 is rigidly se-
cured to the outer face of the other leg 23 of
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sald piece 23 at the left side thereof with respect
to Fig. 7. The plates 24 are of such configura-
tion that the upper edge 24a thereof is inclined
at an angle with respect to the plane of the plates
20 and this edge 24a of the plates 24 constitutes
a support for the seat stringers, the angle of
which determines the angle of inclination of the
seat stringers.

In Fig. 8 of the drawings is shown a grand-
stand tower, the upper half section of which is
assembled from structural members such as C’ of
smaller vertical height than the structural mem-
bers C comprised in the bottom or base section
A thereof, but it is pointed out at this time how-
ever, that in place of the structural members C’
shown, structural members C of a height similar
to those comprised in the base section could be
readily employed in place of the former and this
latter arrangement would form an angle of in-
clination for the seat stringers which is greater
with respect to the horizontal plane than the
angle of inclination afforded by use of the struc-
tural members C’ of less vertical height.

_ Referring now particularly to Figs. 9 and 10
of the drawings, reference character D designates
a seat stringer section contemplated by this in-
vention and these stringers are composed of a
channel member 25 to which are secured a num-
ber of pairs of angle bars 26 having a cross mem-
ber 27 to which the seats 28 of the stand are se-
cured. Since the axis of the chanrel member
25 of the stringer section D is disposed at an an-
gle with respect to the plane of the supporting
structure thereof, the bars 26 will be disposed at
such an angle with respect to the axis of the
channel member 25 that the same will be ap-
proximately at right angles to the surface on
which the stand is mounted. The channe] mem-
bers 25 of the stringers D are arranged to rest
upon the inclined surface 24a of the plates 24 as
shown in Fig. 10 of the drawings, in such man-
ner that the intermediate web 25a of said chan-
nel abuts the outer leg 23b of the angle pieces
23. A plate 29 is rigidly secured to and spaced
from the web 252 of the channel 25 by means
of a substantially smaller plate 30, thus forming
a socket or recess between the overlying portion
of the plate 29 and the channel member which
is engaged by the edge of the leg 23b of the mem-
ber 23. Portions of the front and rear ends of
the stringer channel 25 are cut away as indicated
by the reference numerals 3 and 3ia, at the top
and bottom thereof respectively and plates 32
and 33 are rigidly secured to the projecting por-
tion 34 of the channel 25 formed by said cutouts
31 and 3fa. The plates 32 and 33 are so formed
with respect to the cutouts 31 and 3ifa that the
ends of successively aligned. stringer sections D
will overlap in the manner indicated in Fig. 10
and permit interlocking of the plates 32 and 33
as shown. The uppermost tower section, that is
that supporting the cross members to which are
attached the seat stringers, will vary in form de-
pending upon the depth of the grandstand and
the desired slant height of the said stringer sec-
tions. Por instance, and referring particularly
to Fig. 11 of the drawings, the grandstand shown
is twelve seat rows deep and requires two sup-
porting towers as shown. Now supposing that a
stand nine rows deep is desired. If the three
higher rows of seats were removed from the
structure shown together with the tower, there
would be no support for rows seven, eight and
nine. Accordingly, in a stand containing nine
rows as stated, but one supporting tower is em-

_stored when not needed.
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ployed and this is erected in a position corre-
sponding to the space existing between the tow-
ers shown in Fig, 11, under the three upper rows
of seats in the nine row stand. Obviously a tow-
er erected in this position must be assembled of
two units C and two of the C’ or smaller units,
that is the rear side of the shorter tower in Fig.
11 would be the front side of the new tower and
the front of the existing taller tower would be
in the place and the size of the rear side of sald
new tower. Numerous other arrangements of
tower assemblies may be devised to meet the re-
quirements of a particular installation but the
same do not change or otherwise alter the spirit
of the invention.

While the invention has been described par-
ticularly with relation to structures specifically
adapted to grandstands and the like, it is pointed
out that sectional towers assembled in the man-
ner shown in Fig. 1 may be adapted to innumer-
able uses. Towers assembled in the manner set
forth herein are extremely rigid and strong and
are available for use as supports for scaffolding
as well as many other uses in construction work,
such as frames or cages for small material carry-
ing elevators and the like.

A particular feature of the invention resides
in the relatively small number of different struc-
tural members necessary and the novel construc-
tion of these members for interlocking one with
another to effect a strong rigid structure which
may be easily disassembled or knocked down and

The specific details of construction of the sec-
tional tower and its component structural mem-
bers have been set forth for the purpose of de-
scription but it is not intended that the invention
be limited precisely thereto within the scope of
the annexed claims.

What is claimed is:

1. A structural unit in the form of a triangu-
lar frame member including a base element, a
plate having a portion cut therefrom secured to
said base adjacent one end thereof and a second
element secured to said plate and extending at
right angles from the base element, the cutout
in the plate cooperating with the adjacent sur-

faces of the base and second elements to form a

socket arranged for engagement by projections
formed on similar structural units.

2. A structural unit in the form of a triangu-
lar frame member including a base element, a
plate secured to said base adjacent one end there-
of and a second element secured to said plate
and extending at right angles from the base ele-
ment, said plate cooperating with the adjacent
surfaces of the base and second elements to form
a socket, a plate secured to the other end of said
second element, said plate having a tongue pro-
jecting therefrom arranged to engage the socket
formed in a similar structural unit, and a plate
secured to the opposite end of the base eléement,
said plate having an aperture therein arranged
to receive the projecting tongue of still another
similar structural unit. *

3. A structural unit in the form of a triangular
frame member, including a base element, plates
secured to said base element adjacent the ends
thereof, and an element secured to one of said
plates and extending at right angles from the
base element, said latter plate cooperating with
the adjacent surfaces of the base and second
element to form a socket, a third plate secured
to the other end of said second element, said
plate having a tongue projecting therefrom to
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4

engage the socket of a similar structural unit,
and a third element rigidly secured adjacent its
ends to the third plate and the plate secured ad-
Jacent the extreme end of the base element.

. 4. A structural unit in the form of a triangular
frame member, including a base element, plates
secured to said base element adjacent the ends
thereof, and an element secured to one of said
plates and extending at right angles from the
base element, said latter plate cooperating with
the adjacent surfaces of the base and second
element to form a socket, a third plate secured
to the other end of sald second element, said
plate having a tongue projecting therefrom to
engage the socket of a similar structural unit, a
third element rigidly secured adjacent its ends
to the third plate and the plate secured adjacent
the extreme end of the base element, and a fourth
plate secured to the same end of the base mem-
ber, said plate having an aperture therein ar-
ranged for engagement by the projecting tongue
of still another similar structural unit.

. 5. A supporting structure in the form of a
sectional tower, each of said sections comprising
an equal number of independent structural units

each defining one side only of said structure, pro-

jections formed on each of said units, and means
forming a socket in each of the units, said pro-
Jections and sockets being similarly arranged
in each unit for interlocking engagement with
others of the same and adjacent tower sections.

6. A supporting structure in the form of a
sectional tower, each section of which comprises
an equal number of triangular structural units,

~each of said units having a projection at one

corner thereof, means forming a socket at an-
other corner, and a plate having an opening
therein mounted at the remaining corner, said
projection, socket and slot being similarly ar=-
ranged in each of said units for interlocking en-
gagement with the projections, sockets and slots
of other units in the same -and adjacent sections.
- 7. A grandstand structure including base ele-
ments, a square sectional tower mounted there-
on, the sections of which are composed of four
structural units each having respectively a pro-
Jjection, socket and an opening for interlocking
engagement with other units of the same and
adjacent sections, a half section composed of two
of said structural units superimposed upon and
interlocked with the uppermost of said other
sections and arranged so that certain posts of
the tower are of greater height than other posts,
a cross member interlocked between each similar
pair of said end posts, means on said cross mem-
bers providing an inclined surface, seat stringer
sections arranged to rest on said inclined sur-
faces and be supported at an angle with respect
to the plane of the base elements, means for in-
terlocking successively aligned stringer sections
with each other, and means for interlocking said
stringer sections with the cross members.

8. A supporting structure in the form of a sec~
tional tower, each of sald sections comprising
an equal number of independent structural units
each defining one side only of said structure,
projections formed on each of said units, means
forming a socket in each of the units, said pro-
Jections and sockets being similarly arranged in
each unit for interlocking engagement with
others of the same and adjacent tower sections,
and a half section composed of two structural
units superimposed upon and interlocked with
the uppermost of said other sections.

9. A supporting structure in the form of a
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sectional tower, each section of which comprises
an equal number of triangular structural units,
each of sald units having a projection at one
corner thereof, means forming a socket at an-
other corner, a plate having an opening therein
mounted at the remaining corner, said projec-
tion, socket and opening being similarly arranged
in each of said units for interlocking engagement
with the projections, sockets and openings of
other units in the same and adjacent sections,
and a half section composed of two structural
units superimposed upon and interlocked with
the uppermost of said other sections.

10. In a grandstand, a supporting structure
composed of a predetermined number of sub-
stantially similar structural units of substan-
tially triangular shape arranged so that at least
one side of said supporting structure is of greater
height than the opposite side thereof, cross mem-
bers disposed respectively in said side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said units
and cross members constructed and arranged for
mutual cooperative engagement to detachably
connect said units and cross members together,
seat stringer sections supported by at least one
of said cross members, and means respectively
forming a part of each of said stringer sections
and cross members constructed and arranged for
mutual cooperative engagement to detachably
connect said stringers and at least one cross
member together.

11. In o grandstand, a supporting structure
composed of a predetermined number of sub-
stantially similar structural units of substantially
triangular shape arranged so that at least one
side of said supporting structure is of greater
height than the opposite side thereof, cross mem-
bers disposed respectively in said side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said units
and cross members constructed and arranged
for mutual cooperative engagement to detach-
ably connect said units and cross members to-
gether, means on each of said cross members
providing an inclined surface, seat stringer sec-
tions supported on said inclined surfaces of at
least one of the cross members, and means re-
spectively forming a part of each of said stringer
sections and cross members constructed and ar-
ranged for mutual cooperative engagement to
detachably connect said stringers and at least
one cross member together.

12. In a grandstand, a supporting structure
composed of a predetermined number of sub-
stantially similar structural units of substan-
tially triangular shape arranged so that at least
one side of said supporting structure is of greater
height than the opposite side thereof, cross mem-
bers disposed respectively in said side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said umits
and cross members constructed and arranged
for mutual cooperative engagement to detach-
ably connect said units and cross members to-
gether, successively aligned seat stringer sec-
tions each supported by at least one of said cross
members, means forming a part of each of said
seat stringer sections constructed and arranged
for mutual cooperative engagement to detachably
connect the latter together, and other means re-
spectively forming a part of each of said stringer
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sections and cross members constructed and ar-
ranged for mutual cooperative engagement to de-
tachably connect each of said stringer sections
with at least one of said cross members.

13. In a grandstand, a supporting structure
composed of a predetermined number of .sub-
stantially similar structural units of substantially
triangular shape arranged so that at least one
side of said supporting structure is of greater
height than the opposite side thereof, cross mem-
bers disposed respectively in said side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said units
and cross members constructed and arranged for
mutual cooperative engagement to detachably
connect said units and cross members together,

means on each of said cross members provid--

ing an inclined surface, successively aligned seat
stringer sections each supported on said inclined
surface of at least one of the cross members,
means forming g part of each of said seat stringer
sections constructed and arranged for mutual co-
operative engagement to detachably connect the
latter together, and other means respectively
forming a part of each of said stringer sections
and cross members constructed and arranged
for mutual cooperative engagement to detachably

" connect each of said stringer sections with at
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least one of said cross members.

14. In a grandstand, a sectional supporting
structure each section of which is composed of
a predetermined number of similar structural

units of substantially triangular shape, a half

section composed of a predetermined number of
similar structural units of substantially triangu-
lar shape superimposed upon said first mentioned
structural units and arranged so that at least
one side of said supporting structure is of greater
height than the opposite side thereof, cross mem-
bers disposed respectively in sald side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said struc-
tural units and cross members constructed and
arranged for mutual cooperative engagement to
detachably connect said units and cross mem-
bers together, seat stringer sections supported by
at least one of the cross members, and means re-
spectively forming a part of each of said stringer
sections and cross members constructed and ar-
ranged for mutual cooperative engagement to de-
tachably connect said stringers and at least one
cross member together.

15. In a grandstand, a sectional supporting
structure each section of which is composed of
a predetermined. number of similar structural
units of substantially triangular shape, a half
section composed of a predetermined number of
similar structural units of substantially triangu-
lar shape superimposed upon said first mentioned
structural units and arranged so that at least
one side of said supporting structure is of greater
height than the opposite side thereof, cross mem-

5

bers disposed respectively in said side of the
structure of greater height and the opposite side
of lesser height at the upper ends thereof, means
respectively forming a part of each of said struc-
tural units and cross members constructed and
arranged for mutual cooperative engagement
to detachably connect said units and cross mem-
bers together, means on each of said cross mem-
bers prov:ding an inclined surface, seat stringer
sections supported by said inclined surfaces of at
least one of the cross members, and means re-
spectively forming & part of each of said stringer
sections and cross members constructed and ar-
ranged for mutual cooperative engagement to de-

tachably connect said stringers and at least one

cross member together.

16. A sectional supporting structure composed
of a predetermined number of independent sub-
stantially similar structural units, means form-
ing a projection on each. of said structural units,
means forming a socket in each of sald struec-
tural units, and a plate having an opening there-
in mounted on each of said structural units, said
projections, sockets and openings being similarly
arranged in each of said structural units for
mutual cooperative engagement with the projec-
tions, sockets and openings of adjacent structural
units to detachably connect said units together.

17. A sectional supporting structure composed
of a predetermined number of independent sub-
stantially similar structural units of substantially
triangular shape, means forming a projection
adjacent one corner of each of said structural
units, means forming a socket adjacent one cor-
ner of each of said structural units, and a plate
having an opening therein mounted adjacent the
remaining corner of each of said structural
units, said projections, sockets and openings be-
ing similarly arranged in each of said structural
units for mutual cooperative engagement with
the projections, sockets and openings of adja-
cent structural units to detachably connect said
units together.

18. In a grandstand, a supporting structure
composed of a predetermined number of substan-
tially similar structural units arranged so that
at least one side of said structure is of greater
height than the opposite side thereof, each of
said structural units having respectively a pro-
jection, socket and an opening constructed and
arranged for mutual cooperative engagement
with the projections, sockets and openings of
other units to detachably connect said struc-
tural units together, cross members disposed re-
spectively in said side of the structure of greater
height and the opposite side of lesser height at
the upper ends thereof, seat stringer sections sup-
ported by at least one of said cross members, and
means respectively forming a part of each of said.
stringer sections and cross members constructed
and arranged for mutual cooperative engage-
ment to detachably connect said stringers and
at least one cross member together.

CHARLES H. WETZEL.
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