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FRAMES AND STRUCTURES ASSEMBLED BY
SAME

BACKGROUND OF THE INVENTION

[0001] The present invention relates to structures such as
prefabricated scaffolding, shoring and support beam, as well
as frames used for assembling the structures.

[0002] Generally, in a construction work or a civil engi-
neering work, a prefabricated scaffolding for workers to
walk thereon is installed opposedly to the outer side faces of
a structure.

[0003] Likewise, in a construction work, a civil engineer-
ing work, or a bridge building work or the like, there is used
a shoring or a support beam to support heavy objects such
as floor and bridge girder during the work.

[0004] Prefabricated scaffolding, shoring and support
beam each employ frames which are assembled lengthwise
and crosswise. For example, what is called PAL SUP-
PORT® is used as a frame exclusive for shoring. The PAL
SUPPORT® is constituted by a frame which is triangular in
plan and which comprises a single strut, a V-shaped lateral
member connected laterally to the strut, and a connector
provided at an outer end of the lateral member and having
a hole.

[0005] Inthe PAL SUPPORT®, struts are fitted together in
the longitudinal direction and the frames are assembled in
multi-stages in the vertical direction. Also in the transverse
direction the frames are arranged in a large number of rows,
and the hole of the connector on one frame side of adjacent
frames is fitted on the upper portion of the strut on the other
frame side to connect the frames successively in the trans-
verse direction.

[0006] In the prefabricated scaffolding, as disclosed, for
example, in Japanese Patent Laid Open No. 42161/94, a
large number of gate-shaped building frames called
BEATTY SCAFFOLDING® are arranged transversely at
appropriate spacings while allowing them to face in the
longitudinal direction, and scaffolding boards are removably
mounted longitudinally between the building frames. Fur-
ther, the building frames adjacent in the transverse direction
are connected together through braces which cross in X
shape. The gate-shaped building frames each comprise two
vertical struts which are upright in parallel with each other
and a horizontal member which connect the struts integrally
with each other. The building frames are placed in the
longitudinal direction in which their horizontal members are
perpendicular to the outer faces of the structure.

[0007] Since the frames used in the above shoring, pre-
fabricated scaffolding and support beam are special frames
formed for the respective purposes, they cannot be used in
common to all of the structures, that is, they are not versatile
and are therefore uneconomical.

[0008] In many cases, moreover, conventional frames are
not fabricated as single products but are assembled by
combining with other components of different structures,
thus resulting in an increase in the number of components.
Besides, the work for combining discrete components is
troublesome. Under the circumstances, a demand exists for
the development of a frame which can be assembled easily
even by unskilled workers and which is superior in working
efficiency and economical.
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[0009] On the other hand, the foregoing PAL SUPPORT®
is advantageous in that it can be assembled lengthwise and
crosswise as a single product. However, when the connector
on one strut side is brought into engagement with another
strut and when there later arises the necessity of removing or
replacing a certain portion during work or after assembly,
the vertical struts must once be pulled out, which work is
very difficult and troublesome.

[0010] The foregoing prefabricated scaffolding has been
familiarized in construction and civil engineering works for
many years and is superior in both function and working
efficiency, but a demand exists for remedying the following
inconveniences.

[0011] First, the building frame width is not always con-
stant in relation to, for example, the working space in the site
of a construction work or a civil engineering work and at
every work a suitable building frame is selected from among
building frames of different widths between struts accor-
dance with each building site. In other words, it is necessary
to provide building frames of different width beforehand so
as to match working spaces in various building sites. As a
result, the assembling performance is restricted and it is
difficult and troublesome to handle building frames in a
classified state by widths. Besides, the storage place is
restricted and it is uneconomical to keep such building
frames in custody.

[0012] Secondly, since adjacent building frames arranged
in the transverse direction are connected together through
braces which cross in X shape, not only the braces are used
as a frame connecting member but also they function as
balustrades. However, large spaces are formed above and
below the braces. Particularly, no balustrade is present at a
certain height above the braces and thus safety is not
ensured.

SUMMARY OF THE INVENTION

[0013] Tt is therefore an object of the present invention to
provide a frame having versatility, superior in assembling
performance, easy to be assembled and disassembled, easy
to handle, and not restricted by the place for custody, as well
as a structure such as prefabricated scaffolding, shoring, or
support beam, which uses the said frame and is therefore not
restricted its assembling performance and which is superior
in both economy and safety.

[0014] Inorder to achieve the above-mentioned object, the
frame according to the present invention comprises a strut,
a first connector support member mounted at an intermediate
or nearly intermediate position of the strut, a second con-
nector support member mounted at an upper or lower
position of the strut or at both upper and lower positions of
the strut, one or plural lateral members secured sideways to
the strut removably or rotatably, and a connector provided at
an outer end of the lateral member in a vertical position
corresponding to the height of the first or the second
connector support member.

[0015] Further, in order to achieve the above-mentioned
object, the prefabricated scaffolding according to the present
invention is constituted by combining a plurality of the
above frames lengthwise and crosswise.

[0016] Likewise, the shoring according to the present
invention is constituted by combining a plurality of the
above frames lengthwise and crosswise.
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[0017] Likewise, the support beam according to the
present invention is constituted by combining a plurality of
the above frames lengthwise and crosswise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a partially cut-away perspective view of
a prefabricated scaffolding using frames according to an
embodiment of the present invention;

[0019]

[0020] FIG. 3 is a schematic perspective view showing an
arranged state of the frames according to an embodiment of
the present invention;

[0021] FIG. 4 is a perspective view showing an arranged
state of frames according to another embodiment of the
present invention;

FIG. 2 is an exploded perspective view thereof;

[0022] FIG. 5 is a schematic perspective view showing an
arranged state of jacks and support struts;

[0023] FIG. 6 is an exploded, schematic perspective view
of a frame according to a further embodiment of the present
invention; FIG. 7 is a perspective view showing an
assembled state thereof;

[0024] FIG. 8 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0025] FIG. 9 is a perspective view showing an assem-
bling sequence using the frame of FIG. §;

[0026] FIG. 10 is a perspective view showing an
assembled state of the frame of FIG. 8;

[0027] FIG. 11 is a perspective view showing a folded
state from the state of FIG. 10;

[0028] FIG. 12 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0029] FIG. 13 is a partially enlarged perspective view of
FIG. 12;
[0030] FIG. 14 is a perspective view of a frame according

to a still further embodiment of the present invention;

[0031] FIG. 15 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0032] FIG. 16 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0033] FIGS. 17(A) and (B) are a perspective view and a
front view, respectively, of frames according to still further
embodiments of the present invention;

[0034] FIG. 18 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0035] FIG. 19 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0036] FIG. 20 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0037] FIG. 21 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0038] FIG. 22 is an exploded perspective view showing
a working mode of a baseboard;
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[0039] FIG. 23 is a perspective view of a frame according
to a still further embodiment of the present invention;

[0040] FIG. 24 is a perspective view of a support post and
a balustrade according to a still further embodiment of the
present invention;

[0041] FIG. 25 is a perspective view of a support post and
a balustrade according to a still further embodiment of the
present invention;

[0042] FIG. 26 is a perspective view of a support post and
a balustrade according to a still further embodiment of the
present invention;

[0043] FIG. 27 is a perspective view of a support post and
a balustrade according to a still further embodiment of the
present invention;

[0044] FIG. 28 is a perspective view of a support post and
a balustrade according to a still further embodiment of the
present invention;

[0045] FIG. 29 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0046] FIG. 30 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0047] FIG. 31 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0048] FIG. 32 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0049] FIG. 33 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0050] FIG. 34 is a front view of a support post and a
balustrade according to a still further embodiment of the
present invention;

[0051] FIG. 35 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;

[0052] FIG. 36 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;

[0053] FIG. 37 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;

[0054] FIG. 38 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;.

[0055] FIG. 39 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;

[0056] FIG. 40 is a perspective view of a horizontal
member according to a still further embodiment of the
present invention;
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[0057] FIG. 41 is a partially cut-away perspective view of
a scaffolding board and a support post according to a still
further embodiment of the present invention;

[0058] FIG. 42 is a partially cut-away perspective view of
a baseboard and a support post according to a still further
embodiment of the present invention;

[0059] FIG. 43 is a perspective view of the baseboard
according to a still further embodiment of the present
invention;

[0060] FIG. 44 is a partially cut-away perspective view
showing an interconnected state of support posts according
to a still further embodiment of the present invention;

[0061] FIG. 45 is a partially cut-away perspective view
showing an interconnected state of support posts according
to a still further embodiment of the present invention;

[0062] FIG. 46 is a partially cut-away perspective view
showing an interconnected state of support posts according
to a still further embodiment of the present invention;

[0063] FIG. 47 is an exploded perspective view showing
an interconnected state of a support post and balustrades;

[0064] FIG. 48 is a front view of a frame according to a
still further embodiment of the present invention;

[0065] FIG. 49 is a plan view of a frame according to a
still further embodiment of the present invention;

[0066] FIG. 50 is a front view of a frame according to a
still further embodiment of the present invention;

[0067] FIG. 51 is a plan view of a frame according to a
still further embodiment of the present invention;

[0068] FIG. 52 is a front view of a frame according to a
still further embodiment of the present invention;

[0069] FIG. 53 is a plan view of a connector according to
a still further embodiment of the present invention;

[0070] FIG. 54 is a front view of a frame according to a
still further embodiment of the present invention;

[0071] FIGS. 55(A) and (B) are front views of frames
according to still further embodiments of the present inven-
tion;

[0072] FIG. 56 is a front view of a frame according to a
still further embodiment of the present invention;

[0073] FIG. 57 is a front view of a frame according to a
still further embodiment of the present invention;

[0074] FIG. 58 is a front view of a frame according to a
still further embodiment of the present invention;

[0075] FIG. 59 is a front view of a frame according to a
still further embodiment of the present invention;

[0076] FIG. 60 is a front view of a frame according to a
still further embodiment of the present invention;

[0077] FIG. 61 is a front view of a frame according to a
still further embodiment of the present invention;

[0078] FIG. 62 is a front view of a frame according to a
still further embodiment of the present invention;

[0079] FIG. 63 is a front view of a frame according to a
still further embodiment of the present invention;

Mar. 28, 2002

[0080] FIG. 64 is a front view of a frame according to a
still further embodiment of the present invention;

[0081] FIG. 65 is a plan view of a frame according to a
still further embodiment of the present invention;

[0082] FIG. 66 is a front view of FIG. 65,
[0083] FIG. 67 is a right side view of FIG. 65;

[0084] FIG. 68 is a front view of a frame according to a
still further embodiment of the present invention;

[0085] FIG. 69 is a front view of a frame according to a
still further embodiment of the present invention;

[0086] FIG. 70 is a plan view of a frame according to a
still further embodiment of the present invention;

[0087] FIG. 71 is a front view of FIG. 70,
[0088] FIG. 72 is a right side view of FIG. 70;

[0089] FIG. 73 is a front view of a frame according to a
still further embodiment of the present invention;

[0090] FIG. 74 is a front view of a frame according to a
still further embodiment of the present invention;

[0091] FIG. 75 is a front view of a frame according to a
still further embodiment of the present invention;

[0092] FIG. 76 is a front view of a frame according to a
still further embodiment of the present invention;

[0093] FIG. 77 is a front view of a frame according to a
still further embodiment of the present invention;

[0094] FIG. 78 is a front view of a frame according to a
still further embodiment of the present invention;

[0095] FIG. 79 is a front view of a frame according to a
still further embodiment of the present invention;

[0096] FIG. 80 is a front view of a frame according to a
still further embodiment of the present invention;

[0097] FIG. 81 is a front view of a frame according to a
still further embodiment of the present invention;

[0098] FIG. 82 is a front view of a frame according to a
still further embodiment of the present invention;

[0099] FIG. 83 is a front view of a frame according to a
still further embodiment of the present invention;

[0100] FIG. 84 is a front view of a frame according to a
still further embodiment of the present invention;

[0101]
84;

FIG. 85 is a partially enlarged front view of FIG.

[0102] FIG. 86 is a front view of a frame according to a
still further embodiment of the present invention;

[0103] FIG. 87 is a front view of a frame according to a
still further embodiment of the present invention;

[0104] FIG. 88 is a front view of a frame according to a
still further embodiment of the present invention;

[0105] FIG. 89 is a front view of a frame according to a
still further embodiment of the present invention;

[0106] FIG. 90(A) is a plan view of a flange and FIG.
90(B) is a sectional view thereof;
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[0107] FIG. 91(A) is a plan view of another flange and
FIG. 91(B) is sectional view thereof;

[0108] FIGS. 92(A) and (B) are a plan view and a sec-
tional view, respectively, of a still another flange;

[0109] FIGS. 93(A) and (B) are a plan view and a sec-
tional view, respectively, of a still another flange;

[0110] FIG. 94 is an enlarged plan view of a connection
between a flange and horizontal members;

[0111] FIG. 95 is an enlarged plan view of a connection
between another flange and horizontal members;

[0112] FIG. 96 is a front view of a still another flange;

[0113] FIG. 97 is an enlarged front view of a connecting
member;
[0114] FIG. 98 is a front view of an auxiliary member;

[0115] FIG. 99 is an enlarged front view of an upper
portion of a support post;

[0116] FIG. 100 is a front view of an auxiliary member
constituted by a single support post;

[0117] FIG. 101 is a front view of a still another auxiliary
member;

[0118] FIG. 102 is a front view of a still another auxiliary
member;
[0119] FIG. 103 is a plan view showing a pentagonally

assembled state of a frame;

[0120] FIG. 104 is a plan view showing a hexagonally
assembled state of a frame;

[0121]

[0122] FIGS. 106(A) and (B) are a front view and a side
view, respectively, showing a vertically assembled state of a
frame;

[0123] FIGS. 107(A) and (B) are a plan view and a front
view, respectively, of a shoring;

[0124] FIGS. 108(A) and (B) are a plan view and a front
view, respectively, of a shoring according to a still further
embodiment of the present invention;

[0125] FIGS. 109(A) and (B) are a plan view and a front
view, respectively, of a prefabricated scaffolding according
to a still further embodiment of the present invention;

[0126] FIG. 110 is an exploded side view of a prefabri-
cated scaffolding;

FIG. 105 is a front view of a support beam;

[0127] FIG. 111 is a front view of a shoring according to
a still further embodiment of the present invention; and

[0128] FIG. 112 is a front view showing an assembled
state of a frame according to a still further embodiment of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0129] The following description is now provided about
frames embodying the present invention, as well as prefab-
ricated scaffoldings, shorings and support beam using the
frames, and further about auxiliary members used as nec-
essary.
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[0130] Frames according to the present invention are
basically classified into four groups.

[0131] The first group of frames are illustrated in FIGS. 1
to 47 and FIGS. 48 to 52, the second group of frames are
illustrated in FIGS. 54 to 56, the third group of frames are
illustrated in FIGS. 57 to 67, and the fourth group of frames
are illustrated in FIGS. 68 to 83.

[0132] The frames belonging to the first group are each
basically constituted by a frame 3, as shown in FIG. 48 for
example. The frame 3 comprises a support post 1, a flange
7 as a first connector support member provided at an
intermediate position or a nearly intermediate position of the
support post 1, a flange 7 as a second connector support
member provided at an upper or lower position or at both
upper and lower positions of the support post 1, a horizontal
member 2a as a lateral member disposed sideways of the
support post 1, and a metallic piece 13 as a connector
provided at an outer end of the horizontal member 2a
correspondingly to the flange 7 as the first or the second
connector support member. The metallic piece 13 comprises
a bifurcated shoe and a wedge inserted into the shoe. But no
limitation is made thereto.

[0133] The frames belonging to the second group are each
basically constituted by a trapezoidal frame 3A, as shown in
FIG. 54 for example. The trapezoidal frame 3A comprises
a support post 1, flanges 7, 7 as first and second connector
support members provided on the support post 1, a frame 2A
as a lateral member disposed sideways of the support post 1,
and metallic pieces 13 as connectors mounted at outer end
positions of the frame 2A in a corresponding relation respec-
tively to the flanges 7, 7.

[0134] The frames belonging to the third group are each
basically constituted by a frame 3B which is in the shape of
an isosceles triangle, as shown in FIG. 57 for example. The
frame 3B comprises a support post 1, flanges 7, 7 as first and
second connector support members provided on the support
post 1, a V-shaped isosceles frame 2B as a lateral member
disposed sideways of the support post 1, and a metallic piece
13 as a connector mounted at an outer end of the frame 2B
correspondingly to one of the flanges 7.

[0135] The frames belonging to the fourth group are each
basically constituted by a frame 3C which is in the shape of
a right-angled triangle, as shown in FIG. 68. The frame 3C
comprises a support post 1, flanges 7, 7 as first and second
connector support members mounted on the support post 1,
a V-shaped frame 2C which is disposed sideways of the
support post 1 and which comprises a horizontal member as
a lateral member and a diagonal member, and a metallic
piece 13 as a connector mounted at an outer end of the
V-shaped frame 2C correspondingly to one of the flanges 7,
7.

[0136] Now, with reference to FIGS. 1 to 47, a description
will be given of a prefabricated scaffolding A assembled by
using the frame 3 which belongs to the first group. In the
embodiment illustrated in FIG. 1, the frame 3 comprises two
support posts 1, 1, a balustrade 2 mounted between the
support posts 1, 1, and a horizontal member 4 as a lateral
member secured to one support post 1. A large number of
such frames 3 are disposed alternately in the lateral direc-
tion, and two adjacent frames 3, 3 are connected together
through an intermediate balustrade 2a. Flanges 7 are
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mounted on each support post 1 at intermediate and upper
positions, respectively, and horizontal members 4, 4 are
connected respectively to the flanges 7, 7 on one support
post. The balustrade 2a may be independent or may be
secured as a lateral member to the support post 1.

[0137] A more detailed description will be given below.

[0138] In the prefabricated scaffolding A, as shown in
FIGS. 1 to 3, a plurality of frames 3 are disposed upright in
the lateral direction and at two rows in front and in the rear,
the frames 3 each comprising two parallel, upright support
posts 1, 1, a balustrade 2 mounted laterally between the
support posts 1, 1 and a horizontal member 4 as a lateral
member secured to one support post. The opposed front and
rear support posts 1, 1 are interconnected through the
horizontal member 4 as a lateral member secured to one
support post 1, while the support posts 1, 1 adjacent to each
other in the lateral direction are interconnected through two
horizontal balustrades 2a as lateral members secured remov-
ably to the right-hand support post 1 in FIG. 1. Further, one
or plural scaffolding boards 5§ are disposed in series in the
lateral direction between the front and rear frames 3, 3, and
both end portions of each scaffolding board are removably
engaged through engaging portions 6 with the horizontal
members 4 corresponding to the said end portions. On the
outer periphery of each support post 1 are mounted perfo-
rated flanges 7 as connector support members at upper,
intermediate and lower positions.

[0139] The balustrade 2 comprises two horizontal mem-
bers which are an upper horizontal member mounted remov-
ably between the upper flanges 7, 7 and a lower horizontal
member mounted between adjacent support posts 1, 1,
provided the balustrade 2 may be constituted by only the
upper or the lower horizontal member.

[0140] Likewise, horizontal members 4 mounted between
the front and rear support posts 1, 1 are removably con-
nected at both ends thereof respectively to the upper, inter-
mediate and lower flanges 7, provided there may be only one
horizontal member or may be two upper and lower horizon-
tal members as shown in the figures.

[0141] Although the balustrades 2a are connected to the
support posts 1, 1 through flanges 7 as connector support
members, there may be used other connector support mem-
bers such as, for example, pins.

[0142] Scaffolding boards § are arranged in series in the
lateral direction and plural such boards are arranged in the
front and rear direction, provided a single board may be used
in the front and rear direction if the board is wide in the same
direction.

[0143] At both ends of each scaffolding board 5 are
formed engaging portions 6 of C- or L-shaped section.
Through the engaging portions 6 the scaffolding board 5 is
connected removably to the intermediate or lower horizontal
members 4. In the scaffolding boards 5, 5 adjacent to each
other in the lateral direction, the right-hand engaging portion
6 of the left-hand scaffolding board 5 and the left-hand
engaging portion 6 of the right-hand scaffolding board 5 are
formed in an alternate manner.

[0144] Frames 3, 3 adjacent to each other in the lateral
direction are connected together through the balustrade 2a
mounted removably between the upper flanges 7, 7. The
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balustrade 2a comprises two upper and lower horizontal
members, right and left vertical support rods connected to
end portions of the two horizontal members, and bifurcated
metallic pieces 12 provided at both ends of each horizontal
member. The two horizontal members may be substituted by
a single horizontal member. Further, one or plural base-
boards 8 are disposed upright and in series laterally on each
of both front and rear sides of the scaffolding boards 5. End
portions of each baseboard 8 are connected to holes of the
flanges 7 removably through pins.

[0145] At each of both right and left ends of the prefab-
ricated scaffolding A is disposed a baseboard 9 upright in the
front and rear direction, which is connected in the same
manner as above.

[0146] The following method is adopted for disposing the
prefabricated scaffolding A in an opposed relation to a
structure B such as a building. As shown in FIG. 3, a large
number of frames 3 are arranged upright laterally in two
front and rear rows. In this case, frames 3 adjacent to each
other in the lateral direction are connected together through
the balustrade 2a secured removably to one support post 1,
while frames 3, 3 opposed to each other in the front and rear
direction are connected together through the horizontal
members 4 secured to one support post 1. In this way there
is formed a scaffolding frame which is in the shape of
rectangular parallelepiped, in which are then mounted scaf-
folding boards § at intermediate positions to complete the
scaffolding board.

[0147] 1t is optional whether the front and rear frames 3,
3 are to be arranged at symmetric positions or arranged in an
alternate fashion. In the latter case, it is the balustrade 2a that
is opposed on the rear side to the front frame 3, and a
horizontal member is mounted between the right-hand sup-
port post 1 of the front frame 3 and the left-hand support post
1 of the rear frame 3.

[0148] The support posts 1 may be raised directly on the
ground. Alternatively, as shown in FIG. 5, support rods 10
may be raised on the ground through jacks J and the support
posts 1 which constitute each frame 3 may be removably
inserted respectively into the upper ends of the support rods
10.

[0149] The support rods 10 may be arranged one by one,
or a set of two support connected through a horizontal
support bar 11 may be raised on the ground through jacks.
Further, a plurality of frames 3 may be mounted vertically in
plural stages. In this case, the upper support post 1 is inserted
into an upper-end hole of the lower support post 1 through
a spigot portion 1a of a small diameter.

[0150] FIG. 4 schematically illustrates a prefabricated
scaffolding according to another embodiment of the present
invention. In this prefabricated scaffolding, indicated at A, a
frame 3a comprises one support post 1 and a balustrade 2 as
a lateral member mounted laterally to the support post 1.
Plural such frames 3a are laterally arranged upright in two
front and rear rows. Front and rear support posts 1 opposed
to each other are interconnected detachably through the
same horizontal members 4 as in FIG. 1, and support posts
1, 1 adjacent to each other laterally are interconnected
through the balustrade 2 of one support post 1. Further, one
or plural scaffolding boards 5 are laterally arranged in series
between the front and rear frames 3, 3, and both end portions
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of each scaffolding board 5 are engaged detachably with the
associated horizontal members 4.

[0151] At the leftmost end position of the prefabricated
scaffolding A is raised one support post, or as illustrated in
the figure, the same frame as the frame 3 in FIG. 1 is raised
on the ground.

[0152] Inthe case where one frame 3@ comprising a single
support post 1 and the balustrade 2 mounted at the upper
portion of the support post, an end portion of the balustrade
2 is connected removably to the support post of the frame 3a
adjacent laterally to the one frame. The balustrade 2 com-
prises one or two parallel horizontal members, and one end
of the balustrade 2 is connected to the support post 1 through
a flange 7 or by welding or through a pin or the like. At the
opposite end of the balustrade 2 is formed a metallic pieces
13 as a connector, which is connected to a flange 7 on the
other adjacent support post 1 side.

[0153] Other structural points and assembling method are
the same as in FIGS. 1 and 5. FIGS. 6 and 7 illustrate a
frame according to a further embodiment of the present
invention.

[0154] In this frame, which is substantially the same as the
frame shown in FIG. 4, a horizontal member 4a as a lateral
member provided at an end portion thereof with a metallic
piece 14a as a connector is connected rotatably to a support
post 1.

[0155] Like the frame shown in FIG. 4, the frame of this
embodiment, indicated at 3b, comprises one support post 1,
a balustrade 2 which comprises two parallel horizontal
members mounted integrally at the upper portion of the
support post 1, and metallic pieces 13 provided at one end
of the balustrade 2. Although the front and rear frames 3b,
3b face in opposite directions, they may face in the same
direction.

[0156] Adjacent the front and rear frames 3b, 3b are
respectively raised one support posts 1a, 1a provided with
flanges 7, and metallic pieces 13, 13 of the front and rear
balustrades 2, 2 are removably connected respectively to the
support posts 1a, 1a.

[0157] Base ends of the horizontal members 4a, 4a are
connected rotatably to approximately intermediate positions
of the support posts 1, 1 through sockets 14, 14. When
frames 3b, 3b are arranged in front and rear relation oppos-
edly to each other, the horizontal member 4a from one
support post 1 is connected to the other support post 1
opposed to the one support post through the intermediate
flange 7 and metallic piece 14a. As in FIG. 1, a scaffolding
board § is mounted removably on the horizontal member 4a.

[0158] FIGS. 8 to 11 illustrate a frame according to a still
further embodiment of the present invention. In this embodi-
ment, the frame 3 shown in FIG. 1 is rotatably provided with
a horizontal member 4b as a lateral member which has a
metallic piece 15. More specifically, the horizontal member
4b is connected rotatably to an approximately intermediate
position of the support post 1 directly or through a socket or
a flange 7. When a pair of frames 3 are arranged in front and
in the rear, the horizontal member 4b from one support post
1 is connected to the other support post 1 removably through
the flange 7. Other structural points and assembling method
are the same as in FIG. 1. In the case where a pair of frames
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3 are connected together in front and rear relation to each
other through horizontal members 4b, there is obtained a
prefabricated scaffolding A assembled in the shape of a
parallelogram in plan centered at the base ends of the
horizontal members 4b, and the entire scaffolding frame can
be folded while rotating in a compact manner, as shown in
FIG. 11.

[0159] FIGS. 12 and 13 illustrate a still further embodi-
ment of the present invention, which is a concrete mode of
embodiment of the horizontal member 4a shown in FIGS.
6 and 7.

[0160] In this embodiment, a pipe-like socket 14 is rotat-
ably fitted on a support post 1, a horizontal member 44 as a
lateral member connected integrally to the body portion of
the socket 14 is constituted by a pipe, and a metallic piece
144 as a connector, which is a bifurcated shoe, is integrally
formed at an end portion of the pipe. The socket 14 is formed
with a horizontal guide slot 16 and vertically guide slots 17,
and a stopper pin 18 projecting from the support post 1 is
fitted in the guide slots 16 and 17. When the horizontal
member 4a turns in the horizontal direction through the
horizontal guide slot 16 and the stopper pin 18 comes to be
fitted in the vertical guide slot 17, the horizontal member 4a
faces in the front and rear direction and is held in place.
Other structural points are the same as in FIG. 6.

[0161] FIGS. 14 to 21 illustrate frames 3 according to still
further embodiments of the present invention, which frames
each comprise one support post 1, flanges 7 as connector
support members formed on the support post 1, a balustrade
2 as a lateral member mounted to the support post 1, and a
metallic piece 13 as a connector formed at an outer end of
the balustrade 2. The frames 3 of these embodiments are
used in assembling the prefabricated scaffoldings A shown
in FIGS. 4 and 6.

[0162] The frame shown in FIG. 14 comprises one sup-
port post 1, one balustrade 2 as a lateral member connected
at a base end thereof to a flange 7 which is formed at the
upper portion of the support post 1, and a metallic piece 13
as a connector which is formed at an outer end of the
balustrade 2 and which is constituted by a bifurcated shoe.

[0163] The frame 3 shown in FIG. 15 has two parallel,
upper and lower balustrades 2, 2 provided on the support
post 1 shown in FIG. 14, with metallic pieces 13, 13 being
provided respectively at outer ends of the balustrades 2, 2.

[0164] The frame 3 shown in FIG. 16 has two balustrades
2,2 and a baseboard 8 located below the balustrades. A base
end of the baseboard 8 is inserted into a hole of a flange 7
through a pin. Also at the opposite end of the baseboard 8 is
provided an insertion pin 8a, which is inserted into a hole of
a flange 7 formed on another support post 1 opposed to the
support post of this side.

[0165] In the frame 3 shown in FIG. 17(A), a reinforcing
brace 19 serving also as a diagonal balustrade is mounted
between the support post 1 and the balustrade 2 both shown
in FIG. 14. In the frame shown in FIG. 17(B), base ends of
horizontal members 2d and 2¢ as lateral members are
secured to respectively to two upper and lower flanges 7, 7,
metallic pieces 13, 13 are provided respectively at outer ends
of the horizontal members, and diagonal braces 2f and 2g are
mounted between the horizontal members 2d, 2¢ and a side
portion of the support post 1.
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[0166] In the frame 3 shown in FIG. 18, an inverted
V-shaped reinforcing brace 20 also serving as a balustrade is
secured to both support post 1 and balustrades 2 shown in
FIG. 15, and an end portion of the brace 20 is connected
through a metallic piece 21 to another support post 1
opposed to the support post of this side.

[0167] Inthe frame 3 shown in FIG. 19, V-shaped or wavy
braces 22, 22 serving also as balustrades are secured to the
balustrades 2 shown in FIG. 17.

[0168] According to the frame 3 shown in FIG. 20, a
balustrade 2 having metallic pieces 13, 13, a baseboard 8
having engaging metallic pieces 8a, 84, are integrally com-
bined together and this integral combination is connected
detachably to upper and lower flanges 7, 7 on a support post
1.

[0169] According to the frame 3 shown in FIG. 21, a
balustrade 2 having metallic pieces 13, 13 and an inverted
V-shaped brace 24 having metallic pieces 25, 25 are com-
bined together and this combined unit is connected to
flanges 7, 7 of a support post 1 detachably through metallic
pieces 13 and 285.

[0170] FIG. 22 illustrates a concrete mode of embodiment
of the baseboard 8 which has already been explained in
connection with FIG. 1. Pins 8a, 8a are integrally provided
at both ends of a plate-like baseboard 8 having a predeter-
mined certain width and are inserted and fixed into holes of
flanges 7 formed on opposed, front and rear, or right and left,
support posts 1, 1.

[0171] FIGS. 23 to 34 illustrate support posts according to
still further embodiments of the present invention. The
support posts, which are each used in assembling the frame
3 of the prefabricated scaffolding A shown in FIG. 1, are
each basically constituted by a pair of support posts 1, 1 and
a balustrade 2 mounted between the support posts. In the
embodiments being considered, a horizontal member or
members are mounted between the support posts 1.

[0172] In the frame 3 shown in FIG. 23, one horizontal
balustrade 2 is mounted between two support posts 1, 1
through flanges 7, 7, while the frame 3 shown in FIG. 24 is
provided with two parallel, upper and lower balustrades 2. In
the frame 3 shown in FIG. 25, a baseboard 8 is connected
to support posts 1, 1 through flanges 7, 7 and at a position
below the balustrades 2 shown in FIG. 24.

[0173] The frames 3 shown in FIGS. 26, 27 and 28 are
respectively provided with braces 26, 27 and 28 which serve
also as balustrades and which are secured respectively to the
balustrades 2 shown in FIGS. 23, 24 and 25.

[0174] Also in the frames shown in FIGS. 29, 30 and 31,
reinforcing frame members 29, 30, 31 and 32 serving also as
balustrades are mounted outside the balustrades 2.

[0175] Likewise, in the frames 3 shown in FIGS. 32, 33
and 34, braces 33, 34 and 35 of an inverted V or wavy shape
and serving also as balustrades are mounted between support
posts 1, in addition to the balustrade or balustrades 2.

[0176] FIGS. 35 to 40 illustrate horizontal members 4
according to still further embodiments of the present inven-
tion, which are used in assembling the prefabricated scaf-
folding A shown in FIG. 1.
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[0177] The horizontal member 4 shown in FIG. 35 com-
prises a single horizontal pipe and metallic pieces 36, 36
provided integrally at both ends of the pipe. The metallic
pieces 36, 36, which are each formed by a bifurcated shoe,
are inserted detachably into flanges 7 of front and rear
support posts 1, 1 opposed to each other.

[0178] The horizontal member 4 shown in FIG. 36 com-
prises an outer tube and an inner tube inserted for expansion
and retraction into the outer tube, with metallic pieces 36
being provided respectively at end portions of both tubes,
whereby the length between front and rear support posts 1,
1 can be adjusted as desired.

[0179] The horizontal members 4 shown in FIGS. 37 and
38, like the horizontal member shown in FIG. 36, are cach
also constituted by tubes capable of expansion and retraction
and are each positioned using a wedge 37 or a pin 38.

[0180] The horizontal member 4 shown in FIG. 39 is
constituted by two upper and lower pipes. The lower pipe,
indicated at 39, is connected below and in parallel with the
upper pipe through a brace 40. The pipe 39 is provided with
U-shaped metallic pieces 43.

[0181] The horizontal member 4 shown in FIG. 40 com-
prises a pipe and diagonal members 42, 42 secured to the
underside of the pipe, with U-shaped metallic pieces 43 for
connection to support posts 1 are provided at end portions of
the diagonal members 42, 42.

[0182] FIG. 41 illustrates a different method for mounting
scaffolding boards according to a still further embodiment of
the present invention.

[0183] To be more specific, a plurality of frames 3 each
comprising two parallel, upright support posts 1, 1 and a
balustrade 2 mounted laterally between the support posts are
arranged laterally in two front and rear rows, and support
posts 1, 1 adjacent to each other laterally are interconnected
through the said balustrade 2 or another balustrade 2a,
further, one or plural scaffolding boards Sa are arranged
laterally in series between the front and rear frames 3, 3. In
this prefabricated scaffolding, the four corners of each
scaffolding board 6a are detachably connected respectively
to the corresponding support posts.

[0184] In this case, a flange 7 having a plurality of holes
50 formed in the circumferential direction is provided at an
approximately intermediate position of each support post 1,
while retaining pins 51 are provided downward at the four
corners of the scaffolding board 5a, and each retaining pin51
is inserted into any of the holes 50 of the flange 7 to fix the
scaffolding board 5a.

[0185] By so doing, the front and rear upright support
posts 1, 1 are connected together even without the use of
horizontal member 4, provided it is preferable that the
horizontal member 4 be mounted between the front and rear
support posts 1, 1 because it serves as both a reinforcing
member and a balustrade.

[0186] The mounting method shown in FIG. 41 is for the
scaffolding boards 5a in place of the scaffolding boards 5§
shown in FIG. 1, but is applicable also to the prefabricated
scaffolding shown in FIG. 4.

[0187] FIG. 42 illustrates a still further embodiment of the
present invention, in which baseboards 8 are mounted with
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use of the flange 7 shown in FIG. 41. More specifically,
retaining pins 52 are provided downward at both ends of the
baseboards and are inserted into holes 50 of the flange 7 to
raise the baseboards along and in front and rear positions of
scaffolding boards 5a.

[0188] The retaining pins 52 of each baseboard 8 may
each be inclined a little at the lower portion thereof as in
FIG. 43 which illustrates a still further embodiment of the
present invention.

[0189] FIGS. 44 to 47 illustrate still further embodiments
of the present invention, in which support posts 1 are
vertically connected together. In FIG. 44, a lower-end spigot
portion la of an upper support post 1 is inserted into an
upper-end socket portion 1d of a lower support post 1.

[0190] A flange 7 having holes 50 is mounted on the lower
support post 1 and a balustrade 2 is horizontally fitted on the
flange 7. A pin 54 is mounted horizontally movably to the
lower front end portion of the balustrade 2 through a bracket
53, while retaining holes 55 and 56 are formed in the lower
support post 1 and the spigot portion 1a of the upper support
post. When the spigot portion 1« is inserted into the socket
portion 1d and then the pin 54 is inserted sideways into the
retaining holes 55 and 56, the upper support post 1 can no
longer be pulled out.

[0191] In FIG. 45, the socket portion 1d of the lower
support post 1 and the spigot portion 1a of the upper support
post inserted into the socket portion 1d are secured to each
other with an ordinary type of pin 57.

[0192] In FIG. 46, the socket portion 1d of the lower
support post 1 is expanded in diameter to permit the upper
support post 1 to be inserted directly into the socket portion
without using a spigot portion, and the socket portion 1d and
the upper support post 1 are secured to each other with pin

[0193] FIG. 47 illustrates a concrete method for mounting
a balustrade 2 or 2a to a support post 1 according to a still
further embodiment of the present invention.

[0194] A flange 7 having holes 50 is connected to a
support post 1, while to the front end of a balustrade 2 or 2a
is connected a shoe 58 having clamping pieces 59, 60 and a
pin 61. The clamping pieces 59 and 60 are fitted on the
flange 7 and then the pin 61 is fitted in a hole 50 forcibly by
striking it with a hammer 62 or the like to connect the
balustrade 2 or 2a to the support post 1 through the flange
7 and shoe 58.

[0195] The following description is now provided about
frames according to still further embodiments of the present
invention, in which common components are identified by
the same reference numerals.

[0196] The frames illustrated in FIGS. 48 to 52 belong to
the first group. They are common to one another in point of
comprising one support post 1, a flange 7 or flanges 7, 7 as
a first connector support member(s) provided at an interme-
diate position(s) of the support post 1, a horizontal member
2a or horizontal members 2a, 2a provided sideways of the
support post 1, a metallic piece 13 or metallic pieces 13, 13
provided at an outer end(s) of the horizontal member(s) 24,
the metallic piece 13 comprising a shoe and a wedge. The
support post 1 is constituted by a pipe. As shown in FIG. 99,
a spigot portion 1a of a small diameter is formed at the upper
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end of the support post 1. The spigot portion 1a can be
inserted detachably into the lower portion of the support post
1 located above the support post in question and then fixed
with a pin. In the frame shown in FIG. 48, a base end of a
horizontal member 24 is connected to an intermediate flange
7. In the frame shown in FIG. 49, two horizontal members
2a, 2a are connected respectively to two upper and lower
flanges 7, 7.

[0197] As shown in FIGS. 90(A) and (B), each flange 7
comprises a central disc 7a and an annular hook 7b formed
on the outer periphery of the disc 7a. Alternatively, as shown
in FIGS. 91(A) and 91(B), each flange 7 comprises a disc 7a
and eight retaining holes 7¢ formed in the circumferential
direction of the disc 7a.

[0198] There also may be used such flanges as shown in
FIGS. 92(A),(B) and 93(A),(B). The flange 7 shown in
FIGS. 92(A) and (B) comprises a body 7a, lug pieces 7e
provided on the body 7a at 90° intervals in four directions,
and retaining holes 7g formed respectively in the lug pieces
7e. The flange 7 shown in FIGS. 93(A) and (B) comprises
sockets 7f of a U-shaped section formed at 90° intervals in
four directions on the outer periphery of a support post 1, the
sockets 7f being welded at W to the outer periphery of the
support post 1.

[0199] In each of the frames shown in FIGS. 50 and 51,
two horizontal members 2a, 2a are connected perpendicu-
larly to an upper or intermediate flange 7. For example, the
horizontal members 24, 2a are mounted to the flange 7 in
such a state as shown in an enlarged plan view of FIG. 94
or 95.

[0200] In the frame shown in FIG. 52, a horizontal
member 2a is connected to an intermediate flange 7 and a
lateral member comprising a horizontal member 2@ and an
L-shaped reinforcing frame 2c¢ is secured to an upper flange
7.

[0201] As a connector provided at an outer end of the
lateral member is used a metallic piece 13 comprising a
bifurcated shoe and a wedge, but this does not always
constitute a limitation. For example, there may be used such
a clamp K as shown in FIG. 53. The clamp K comprises two
clamping pieces K1 and K2 which are hinged together, and
a bolt BT for tightening the clamping pieces K1 and K2. The
clamp K is secured to each of first and second connector
support members provided on the support post 1 side. It is
also possible to clamp the support post 1 directly. The clamp
K can be mounted to outer ends of all of horizontal members
according to other embodiments of the present invention.

[0202] FIGS. 54 to 56 illustrate frames according to still
further embodiments of the present invention, which frames
belong to the second group. As shown in FIG. 54, each of
these frames basically comprises one support post 1, flanges
7, 7 mounted at intermediate and upper positions of the
support post 1, a frame member 2A whose upper base end
is connected to the upper flange 7, and metallic pieces 13
mounted at outer ends of the frame member 2A, thereby
constituting a frame 3A. The frame 2A comprises a hori-
zontal member P, a vertical member Q and a diagonal
member R. A trapezoidal frame in front view is constituted
by both post 1 and frame member 2A.

[0203] In the frame shown in FIG. 55(A), a horizontal
reinforcing member 2A1 is mounted between a support post
1 and an intermediate position of the frame member 3A.



US 2002/0036118 Al

[0204] In the frame shown in FIG. 55(B), in addition to
the reinforcing member 2A1, another reinforcing member
2A2 is mounted between the intermediate flange 7 and the
frame member 3A.

[0205] Inthe frame shown in FIG. 56, both frame member
2a and reinforcing frame 24l are connected to flanges 7 and
metallic pieces 13 are mounted at the frame outer ends
corresponding to the flanges 7. The frame thus constituted is
rectangular as a whole.

[0206] FIGS. 57 to 67 illustrate frames according to still
further embodiments of the present invention, which frames
belong to the third group. As shown in FIG. 57, the frames
each basically comprise a support post 1, flanges 7 mounted
at intermediate and upper positions of the support post 1,
frame members 2b mounted in V shape sideways of the
support post 1, and a metallic piece 13 mounted at outer ends
of the frame members 2b. The frame thus constituted, which
is indicated at 3B, is triangular in front view. In the frame of
FIG. 57, base ends of the frame members 2b are connected
respectively to upper and lower positions of the support post
1 by welding for example.

[0207] Inthe frame shown in FIG. 58, the frame members
2b are adjusted in length through length adjusting mecha-
nisms 2b1, base ends of the frame members 2b are hinged
to the support post 1 through brackets O, and outer ends
thereof are also hinged together through a hinge portion P.

[0208] According to the frame shown in FIG. 59, in
addition to the basic structure shown in FIG. 57, a horizon-
tal member 24 is connected to the upper flange 7.

[0209] According to the frame shown in FIG. 60, in
addition to the basic structure shown in FIG. 57, a horizon-
tal member 2a is connected to the upper flange 7 and a
reinforcing horizontal member L1 is mounted in parallel
with the horizontal member 2a so as to intersect a frame
member 2b.

[0210] The frame shown in FIG. 61 is a modification of
the frame shown in FIG. 60, in which a base end of a
reinforcing horizontal member 1.2 and a front end thereof
are connected to the support post 1 and the horizontal
member 2a, respectively, while allowing the reinforcing
horizontal member L2 to intersect a frame member 2b at an
intermediate position thereof.

[0211] According to the frame shown in FIG. 62, a
reinforcing frame member L3 constituted by a horizontal
member is mounted centrally between frame members 2b
and is connected to both an intermediate flange 7 and the
center of outer ends of the frame members 2b.

[0212] According to the frame shown in FIG. 63, in
addition to the components of the frame shown in FIG. 62,
a horizontal member 24 is connected to the upper flange 7
in parallel with the horizontal frame member [.3. According
to the frame shown in FIG. 64, the horizontal frame member
L3 and a U-shaped frame member are connected to frame
members 2b, and metallic pieces 13 corresponding to
flanges 7 are mounted at outer end positions of the frame
member L4.

[0213] FIGS. 65, 66 and 67 are a plan view, a front view
and a right side view, respectively, showing an example in
which three V-shaped frame members 2b are provided at 90°
shifted positions with respect to a support post 1.
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[0214] FIGS. 68 to 83 illustrate frames according to still
further embodiments of the present invention, which frames
belong to the fourth group. These frames are common to one
another in that they each comprise a support post 1, frame
members 2C mounted in V shape sideways of the support
post 1, and a metallic piece 13 as a connector mounted at
outer ends of the frame members. The support post 1 and the
frame members 2C constitute a frame 3C which is in the
shape of a right-angled triangle in front view.

[0215] In the frame shown in FIG. 68, base ends of frame
members 2C are connected respectively to an upper flange
7 and a lower part of the support post 1.

[0216] In the frame shown in FIG. 69, a reinforcing frame
H1 constituted by a horizontal member is mounted between
a frame member 2C and an intermediate flange 7.

[0217] FIGS. 70, 71 and 72 are a plan view, a front view
and a right side view, respectively, of frames, in which two
triangular frame members H2 and H3 each comprising a
horizontal member and a diagonal member are mounted at
90° shifted positions with respect to a frame member 2C,
and upper base ends of the triangular frames H2 and H3 are
connected to an intermediate flange 7.

[0218] In the frame shown in FIG. 73, a V-shaped frame
member 2C is secured to an intermediate flange 7 and a
triangular frame member H4 is mounted between the frame
member 2C and an upper flange 7.

[0219] In the frame shown in FIG. 74, a triangular frame
member H4 having the same shape as the shape of a
V-shaped frame member 2C is mounted so as to intersect the
frame member 2C.

[0220] According to the frame shown in FIG. 75, which is
substantially the same as the frames shown in FIGS. 73 and
74, a rectangular frame member H comprising two horizon-
tal members and one vertical support post is mounted above
a V-shaped frame member 2C.

[0221] In FIG. 76, a frame member H6 comprising two
parallel horizontal members is mounted so as to intersect a
V-shaped frame member 2C.

[0222] 1In FIG. 77, a U-shaped frame member H7 is
mounted so as to intersect a V-shaped frame member 2C.

[0223] In FIG. 78, a frame member H8 constituted by one
horizontal member is mounted so as to intersect a V-shaped
frame member 2C.

[0224] In FIG. 79, in addition to the frame member H8
shown in FIG. 78, a reinforcing frame member H9 is
mounted in parallel with the frame member HS.

[0225] In FIG. 80, an L-shaped reinforcing frame H10 is
connected below a V-shaped frame member 2C.

[0226] 1In FIG. 81, a right-angled frame H11 is connected
below a V-shaped frame 2C.

[0227] The frame shown in FIG. 82 is a modification of
the frame shown in FIG. 74, in which two upper and lower
frame members H4 are mounted with respect to the
V-shaped frame member 2C.

[0228] 1In FIG. 83, base ends of a V-shaped frame member
2C are connected respectively to an upper flange 7 and an
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intermediate flange 7, and a horizontal member H12 is
mounted at an intermediate position of the frame 2C.

[0229] 1In FIGS. 84 and 85, two support posts 1 are raised
in parallel with each other and connected together through
connectors 120 disposed respectively between upper flanges
7, 7 and between intermediate flanges 7, 7, and V-shaped
frame members 2C, 2C are connected respectively to the
support posts 1, 1 so as to face in opposite directions.

[0230] As shown in FIGS. 85 and 97, the connector 120
each comprise two bifurcated shoes 121 connected together
at the respective back sides and wedges 122 fitted in the
shoes 121 removably. Upper and lower clamping pieces 123
of each shoe 121 are inserted into a perforated flange 7 and
the associated wedge 122 is driven into holes formed in both
shoe 122 and flange 7.

[0231] The above connector comprising the shoes 121,
clamping pieces 123 and wedges 122 are substantially the
same in structure as the metallic piece 13 used as a connector
in each of the frames described previously.

[0232] FIGS. 86 to 89 illustrate frames according to still
further embodiments of the present invention, which frames
belong to the fifth group.

[0233] The frame shown in FIG. 86 comprises a support
post 1, a flange 7 mounted at an intermediate position of the
support post 1, V-shaped frame members 2D, 2D as lateral
members provided on both sides of the support post 1, a
metallic piece 13 as a connector corresponding to the
intermediate flange 7 and mounted at an outer end of one
V-shaped frame member 2D, and a metallic piece 13A
constituted by a horizontal plate as a third connector support
member corresponding to the metallic piece 13, the metallic
piece 13A being mounted at an outer end of the other
V-shaped frame member 2D.

[0234] Centrally of each V-shaped frame member 2D is
mounted a reinforcing horizontal member M connected to
the intermediate flange 7.

[0235] FIG. 87 illustrates a frame according to a still
further embodiment of the present invention, which uses
semicircular frame members 2E, 2E instead of the V-shaped
frame members 2D shown in FIG. 86.

[0236] The frame shown in FIG. 88 comprises two sup-
port shafts 1, 1 connected together through two intermediate
horizontal members Q, a U-shaped frame member 2F as a
lateral member secured to one support post 1, another
U-shaped frame member 2F corresponding to the said frame
member 2F and secured to the other support post 1, a
metallic piece 13 mounted at an outer end of one frame
member 2F, and a metallic piece 13A constituted by a
horizontal plate and corresponding to the metallic piece 13,
the metallic piece 13A being mounted at an outer end of the
other frame member 2F.

[0237] The frame shown in FIG. 89 is a modification of
the frame shown in FIG. 88. Generally V-shaped frame
members 2G, 2G as lateral members are attached to support
posts 1, 1, respectively. The support posts 1, 1 are connected
together through two upper and lower horizontal members
R.

[0238]

[0239] More specifically, flanges 7 as first and second
connector support members are each fitted on a support post
1 rotatably while being held between two upper and lower
support rings which are fixed onto the outer periphery of the

FIG. 96 illustrate another type of flange 7.
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support post 1, so that a lateral member connected to the
flange can also rotate in any direction with rotation of the
flange 7.

[0240] FIG. 98 illustrates a horizontal member as a lateral
member or a reinforcing member according to a still further
embodiment of the present invention, which comprises two
or more horizontal or diagonal members 2H, a metallic piece
13 hinged to base ends of the horizontal or diagonal mem-
bers 2H, and metallic pieces 13 mounted at the opposite ends
of the horizontal or diagonal members 2H. The horizontal or
diagonal members 2H can be mounted in horizontal or
diagonal directions as desired.

[0241] FIG. 100 illustrates an auxiliary member, which
comprises one support post 1 and flanges mounted at upper
and intermediate positions of the support post 1. Of course,
lateral members may be connected to the support post 1, as
described previously.

[0242] FIGS. 101 and 102 show other examples of aux-
iliary members. In FIG. 101, one horizontal member 2J and
two diagonal members 2J are fixed in the lateral direction,
while in FIG. 102, two diagonal members 2L are mounted
in V shape. Both auxiliary members are provided at end
portions thereof with metallic pieces 13 which are the same
as those described above.

[0243] FIG. 103 illustrates a structure which is pentagonal
in plan and which is constituted by interconnecting support
posts 1 and horizontal members 2a as lateral members in any
of the frames described above, for example the frame shown
in FIG. 48. Likewise, FIG. 104 illustrates a hexagonal
structure.

[0244] Now, a description will be given below of mounted
structures of frames described above according to still
further embodiments of the present invention.

[0245] FIG. 105 illustrates a support beam assembled
using the frame 3B shown in FIG. 57.

[0246] A large number of frames 3B are arranged in both
horizontal and vertical directions and the frames 3B adjacent
to one another in the lateral direction are connected together
through support posts 1, while the frames 3B adjacent in the
vertical direction are connected together by engaging a
metallic piece 13 of the upper frame with a flange 7 of the
lower frame. The support post 1 of the lowest stage of
support post 1 is disposed in a 90° shifted manner relative to
the support posts 1 located above. Alternatively, there may
be used such a single auxiliary support post 1 as shown in
FIG. 100.

[0247] FIGS. 106(A) and (B) illustrate a frame structure in
which, as in FIG. 105, a plurality of frames 3B shown in
FIG. 57 are stacked and connected together in the vertical
direction. This structure can be used as a continuous vertical
frame structure for a support beam or a shoring.

[0248] FIGS. 107(A) and (B) illustrate a cubic structure,
for example a shoring, fabricated by assembling a plurality
of frames 3B shown in FIG. 57 in the vertical, lateral and
front, rear directions. In this case, frames each comprising a
support post 1 and a V-shaped frame member 2b as a lateral
member may be assembled horizontally and vertically, or
frames comprising a support post 1 and two, three or four
frame members 2b secured to the support post may be
selectively used and assembled. In the frame structure
shown in FIG. 107, a large number of frames are connected
together in the lateral direction in such a manner that a
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metallic piece 13 at an outer end of the frame member 26 in
one support post is connected to an intermediate flange 7 of
another support post 1 adjacent thereto.

[0249] The frame structure shown in FIG. 108 is the same
as the frame structure shown in FIG. 108 in that the same
frames 3B are assembled horizontally and vertically, but is
different in that a metallic piece 13 at an outer end of the
V-shaped frame member 2b in one support post 1 is con-
nected to an upper flange 7 on another support post 1 side
adjacent thereto. According to this structure, for example
when a shoring is assembled in a cubic form, components of
the frame members 2B are aligned obliquely on the same
line and thus can function as braces.

[0250] FIG. 109 illustrates a scaffolding frame assembled
using a frame embodying the present invention.

[0251] The frame used is the frame 3C shown in FIG. 68
and plural such frames 3C are assembled in both vertical and
lateral directions. In the vertical direction, upper and lower
support posts 1, 1 are connected together, while frames 3C,
3C adjacent in the lateral direction are connected together by
connecting the metallic piece 13 at an outer end of the frame
member 2C in one support post 1 to the upper flange 7 of the
other support post 1. For example, in the case where the
outer surface of a building under construction is curved and
a scaffolding frame Z is to be assembled along the said outer
surface, the scaffolding frame Z is assembled in a continuous
manner by changing the mounting angle of the metallic
piece 13 in one frame member 2C relative to the flange 7.

[0252] FIG. 110 is a side view of a prefabricated scaf-
folding or a shoring which utilizes a frame according to the
present invention. Two support frames 1, 1 are disposed
upright at front and rear positions, respectively, and a beam
member 140 is mounted through metallic pieces 13, below
the both-side support posts 1, 1 which are long posts.
Reinforcing beams 143, 143 are connected through pins 142
respectively to front and rear (left and right in the figure)
underside portions of the beam member 140. The reinforcing
members 143, 143 are connected also to the lower portions
of the said support posts 1, 1 through metallic pieces 13, 13
so support the beam member 140. Along and in parallel with
the left-side support post 1 is raised another support post
160, and both support posts are connected together using
metallic pieces 13, whereby the left-side support post 1 is
reinforced. The support post 160 comprises a long body and
a plurality of metallic pieces 13 fixed thereto. On the beam
member 140 are erected a plurality of sockets or bosses 144
and intermediate posts 1, 1 are inserted respectively into the
bosses 144 and are held upright. The support posts 1, 1 are
interconnected, reinforced and vibration-prevented by
means of r-shaped connecting frames 127, auxiliary mem-
bers 150 of the same structure as that shown in FIG. 101 and
horizontal members 4 of the same structure as that shown in
FIG. 35, through metallic pieces 13 or flanges 7. The
connecting frames 127, auxiliary members 150 and hori-
zontal members 4 are used selectively, and no limitation is
made to the illustrated state of connection. The m-shaped
connecting frames 127 each comprise a horizontal member
127a and two vertical members 127b, with metallic pieces
13, 13 being mounted at end portions of the horizontal
member 127a and the vertical members 127b. A large
number of support posts 1, 1 are arranged upright to con-
stitute frames 126. Where required, brackets 170 are con-
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nected to the front side and scaffolding boards are placed on
the brackets 170, on the connecting frames 127 or on the
horizontal members 4. It goes without saying that a lateral
member is mounted laterally of each support post 1.

[0253] FIG. 111 illustrates a structure assembled as scaf-
folding or shoring, which utilizes the frame 3C shown in
FIG. 64 for example. More specifically, a large number of
jacks J are disposed upright on the ground and are intercon-
nected and reinforced by connecting members J1. Onto the
jacks J is connected a standard frame N and a plurality of
frames 3C according to the present invention are connected
horizontally and vertically onto the frame N. Further, onto
the frame 3C are connected a plurality of frames N stepwise
or horizontally, and onto the frame N are mounted other
jacks J2 so as to be adjustable in height. The jacks J2 each
comprise a bearer portion 130, a screw rod 131 connected to
the underside of the bearer portion 130, a flange 133
threadedly engaged with the screw rod 131 movably at an
intermediate position of the same rod, and a nut and handle
132 threadedly engaged with the lower portion of the screw
rod 131. The screw rod 131 is threadedly connected to a
support post through the nut and handle 132. The reason why
the frames N are assembled stepwise is because the outer
surface of a building S to be constructed is inclined. At the
upper end of the frame N are disposed support rods M
capable of expansion and retraction, for example such a
support rod as shown in FIG. 37. The support rods M are
each connected at both ends thereof to the flanges 133 of
jacks J2. Thus, jacks J and J2 are used and flanges 133 are
mounted on end portion sides of the screw rods 131, further,
the connecting member J1 or the support rod M is connected
between the flanges 133, so that it is possible to cope with
a local load.

[0254] FIG. 112 illustrates another connected structure of
a frame according to the present invention.

[0255] More specifically, a plurality of frames shown in
FIG. 52 are connected together in a lateral direction and also
in the opposite direction using the connector 120 shown in
FIG. 97.

[0256] The following effects are attained by the present
invention.

[0257] (1) Since the frames defined in the claims are
each provided with a support post, first and second
connector support members provided on the support
post, a lateral member, and a connector provided on the
lateral member, a plurality of such frames can be
assembled in both vertical and lateral directions at a
time or can be attached to another structure in a simple
manner, thus permitting easy assembly of structures of
various patterns. In other words, it is not necessary to
provide various frames for various structures, and thus
the claimed frames are superior in both versatility and
assembling performance.

[0258] (2) On the support post are mounted a lateral
member and a connector at an outer end of the lateral
member, so it is not necessary to take the trouble to
provide a connecting member for the support post.
Besides, even after the assembly of support posts, any
of the support posts can be removed for replacement by
removing the connector. Moreover, by connecting the
lateral member to the associated support post itself or
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selectively to the first or the second connector support
member, frames can be coupled together at the same
height or at different heights in accordance with the
mounted position of each lateral member.

[0259] (3) Since the first connector support member is
mounted at an intermediate position of the support post,
it is possible to connect the support post and a rein-
forcing frame to the said connector support member
and hence possible to prevent buckling of the support
post. Besides, since the first and second connector
support members are mounted at an intermediate posi-
tion and an upper or lower position of the support post,
it is possible to assemble a scaffold at a height con-
forming to the height of the selected first or second
connector support member. Particularly, when a scaf-
folding board is mounted through the first connector
support member located at an intermediate position, it
is possible to dispose the scaffolding board below the
balustrade.

[0260] (4) Further, since a lateral member is secured to
each support post, when a prefabricated scaffolding, a
shoring, or a support beam, is assembled using frames
comprising such support posts and lateral members, the
lateral members each serve as both a connecting mem-
ber and a reinforcing brace, so it is not necessary use
braces.

What is claimed is:
1. A frame comprising:

a support post,

a first connector support member mounted at an interme-
diate or approximately intermediate position of said
support post,

a second connector support member or members mounted
at an upper or lower position, or both positions, of said
support post,

one or plural lateral members secured to a side portion of
said support post in a fixed, removable or rotatable
state; and

a connector or connectors mounted at an outer end or ends
of said lateral member or members at a vertical position
or positions corresponding to said first connector sup-
port member or said second connector support member
or members.

2. A frame according to claim 1, wherein said plural

lateral members are secured radially to said support post.

3. A frame according to claim 1, wherein said first and
second connector support members are flanges, a base end
of said lateral member is secured to said first connector
support member, and said connector corresponding to the
first connector support member is mounted at an outer end
of said lateral member.

4. A frame according to claim 1, wherein said first and
second connector support members are flanges, a base end
of said lateral member is secured to said second connector
support member, and said connector corresponding to the
second connector support member is mounted at an outer
end of said lateral member.

5. A frame according to claim 1, wherein said first and
second connector support members are flanges, base ends of
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said lateral members are secured respectively to the first and
second connector support members, and said connectors
corresponding to the first and second connector support
members are mounted respectively at outer ends of said
lateral members.

6. A frame according to any of claims 2, 3, 4 and 5,
wherein said lateral member or members are horizontal
members.

7. A frame according to claim 4, wherein said lateral
member or members are horizontal members, and a diagonal
brace is mounted between said first connector support mem-
ber and said horizontal member associated therewith.

8. A frame according to claim 5, wherein said lateral
members are horizontal members, and a diagonal brace is
mounted between the side portion of said support post and
each of said horizontal members.

9. A frame according to claim 1, wherein said first and
second connector support members are flanges, a base end
of said lateral member is fixed to the side portion of said
support post, and said connector corresponding to the first
connector support member is mounted at an outer end of the
lateral member.

10. A frame according to claim 9, wherein said lateral
member is a V-shaped frame member, and a regular triangle
or an isosceles triangle, in front view, is formed by both said
support post and said V-shaped frame member.

11. A frame according to claim 1, wherein said first and
second connector support members are flanges, base ends of
said lateral member are fixed respectively to said second
connector support member and the side portion of said
support post, and said connector corresponding to the sec-
ond connector support member is mounted at an outer end
of the lateral member.

12. A frame according to claim 11, wherein said lateral
member is constituted by a V-shaped frame member com-
prising a horizontal member and a diagonal member, and a
right-angled triangle in front view is formed by both said
support post and said V-shaped frame member.

13. A frame according to claim 11, wherein said lateral
member is constituted by a trapezoidal frame member, said
trapezoidal frame member comprising a horizontal member,
a vertical member and a diagonal member, a base end of said
horizontal member is secured to said second connector
support member, and a base end of said diagonal member is
fixed to the side portion of said support post.

14. A prefabricated scaffolding characterized in that a
multitude of frames are arranged in both vertical and lateral
directions, support posts of the frames arranged in the
vertical direction are connected together in the vertical
direction, and a connector of a lateral member in one of the
frames adjacent to each other in the lateral direction is
connected detachably to a connector support member
mounted on a support post of the other frame.

15. A shoring characterized in that a multitude of frames
are arranged in both vertical and lateral directions, support
posts of the frames arranged in the vertical direction are
connected together in the vertical direction, and a connector
of a lateral member in one of the frames adjacent to each
other in the lateral direction is connected detachably to a
connector support member mounted on a support post of the
other frame.



