EP O 055 034 A2

Européisches Patentamt
o, European Patent Office

Office européen des brevets

Application number: 81305613.2

@

Date of filing: 26.11.81

0055034
A2

@ Publication number:

EUROPEAN PATENT APPLICATION

@ mt.ci::E04C 3/40,E04C 3/08

®

Priority: 28.11.80 GB 8038374

Date of publication of application: 30.06.82
Bulletin 82/26

Applicant: Clyde Canvas Goods and Structures Limited,
New Glenrothes House Glenrothes, Fife Scotland (GB)

Inventor: Dunlop, Archibald, Craiglelth 1 Riverside Road,
Wormit Newport on Tay Scotiand (GB)

Representative: Ferguson, James MacKay, Cruikshank

@ Designated Contracting States: AT BE CHDEFR GB IT & Fairweather 19 Royal Exchange Square, Glasgow,
LINLSE G13AE (GB)
) Bullding arch.

@ The invention is a building arch for use in constructing a
frame for a building.

An arch comprises several rigid strut units (1, 2, 3, 4) each
having two spaced booms (OB, IB) in pin-jointed connection
with one another. One boom (OB or IB) of each unit is pin joint-
ed directly to one boom of a successive unit to form a chain,
and the other boom (IB or OB) of each same unit is connected
to the other boom of the same successive unit by way of a link
(7) pin jointed to the said other booms to form another chain.

Arches of different contours may be formed using strut
units of the same dimensions by varying the number of strut
units employed and by employing links of different lengths.
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BUILDING ARCH

The subject of this invention is a building
arch, a frame for a building of a chosen length being
constructed by erecting several such arches in spaced
relation side by side to provide the desired length.

A building arch according to the invention
comprises several rigid strut units each including two
interconnected spaced booms, one boom of each strut unit
being pin~jointed to @ corresponding boom of a successive
strut unit in the form of a chain and connecting links
pin-jointed at their ends to the adjacent ends of the
other booms of the strut units also in the form of a
chain consisting of a boom and a connecting link occurring
alternately, the lengths of the comnecting links and
the relative lengths of the two booms of each strut unit
being chosen to provide that each two adjacent strut
units are at the appropriate angle to one another to
constitute chords of an arch of the desired contour.

The booms of at least selected strut units may
be of the same length, whereupon the conmnecting links
are on the outside of the arch or may be of different
lengths whereupon the connectinglinks are on the outside
or the inside of the arch depending on whether the shorter
booms are placed at the outside or the inside of the
arch respectively.

In one particular construction the arch is

symmetrical about a centre line. In one such particular

construction each half of the arch comprises four strut
units comnected to one another so that the angles between
adjacent struts from the bottom end of the half arch to
the top end are respectively 1950, 210° and 2100, the

two struts of the two half arches connected at the apex
of the arch presenting an angle between them of 210°.

At least selected strut units of the arch may be
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made of several shorter strut units joined end to end.
By this expedient irregularly shaped arches may be made
up of standard length strut units. Where the two booms
of each shorter unit are of the same length the shorter
units may be directly pin-jointed to one another and
where the booms of each unit are of different lengths

" the shorter booms are commnected to one another by connect-—

ing links pin-jointed to the booms, the lengths of the
links being chosen such that the strut units make
angles of 180° with one another. In one construction
the two strut units joined to one another at the top of
the arch are each formed of several shorter strut units
and the remaining three strut units on each .side of the
top of the arch forming the remainder of the arch are
single strut units.

The two strut units at opposite ends of the
arch may be shaped as inverted triangles when the arch is
in the erected position, the apex of the triangular-shaped
struts being connectible preferably by a pin joint to an
anchorage. '

The two booms of each strut unit may be
interconnected by bracing and there may be provided a
socket at each end of each boom of at least the inter-
mediate strut units in the series forming the arch for
reception of a pin, there being provided at each end of
each link a socket for a pin, adjacent strut units being
connected to one another by putting the appropriate
sockets into register and inserting pins through the
registering sockets.

Practical embodiments of the invention are
illustrated in the accompanying drawings in which Fig. 1
shows one form of arch, Fig. 2 illustrates an alternative
construction for an arch of the same general form as
the arch of Fig. 1 and Fig. 3 is a section through the
line 3-3 in Fig. 1 and Fig. 2 of one form of strut unit.

The arch illustrated in Fig. 1 is formed of
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sections 1L, 2L, 3L and 4L forming one half of the arch
and the other sections 1R, 2R; 3R and 4R forming the

other half of the arch. EFach strut unit consists of

outer and inner booms OB and IB respectively connected by
bracing 5. The outer booms OB are longer than the inner
booms IB and are directly pin-jointed to one another

at 6 and the shorter inner booms IB are connected to

one another by commecting links 7 pin—-jointed at their ends
at 8 to the inmer booms IB. The long strut units

4L and 4R are constructed of several shorter strut units
connected to one another using comnnecting links 7 of a
length appropriate to provide that the short units all
make an angle of 180° with one another. The outer booms of
the lowermost sections 1L and 1R are vertical and the
connecting links 7 are of lengths such that the outer
booms of the adjacent sections 1L and 2L and 1R and 2R

are inclined at an angle to one another of l95°,'the outer
booms Of the sections 2L and 3L and 2R and 3R are inclined
at an angle to one another of 210° and the outer booms of
the sections 3L and 4L are inclined at an angle to one
another of 210°. The two strut units joined at the top of
the arch form between them an angle of 210°, The sectioms
1L and 1R are of the shape of inverted right angle
triangles, their apices 9L and 9R being connectible to
anchorages in the ground.

An arch of the invention constructed according to
Fig. 2 incorporates structural units of which the inter-—
mediate units at least have -outer and inner booms OB and
IB of the same length. In this construction the inner
booms are directly pin~jointed to one another at 10 and

~each comnecting link 7 connects the outer booms OB of

adjacent strut units. In this construction strut units
of any desired length can be constructed without the use
of connecting links.

Referring now to Fig. 3 the outer boom OB and
the imner boom IB are formed of rolled plates the portions
11 of which are parallel with one another and have
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converging portions 12 outwardly turned at 13 to provide
a supporting surface 14. The converging portions 12 and
the outwardly turned portions 13 form a dove—tail
construction suitable for receiving an anchorage bar for
attachment of a covering sheet. The flanges 15 and 16
are there mefely for stiffening purposes and may have
configurations other than that shown. The booms OB and
are connected by the bracing 5.

In practice; a building of any desired width
and height can be constructed from a few standard forms
strut. PFor éxample a building wide with respect to its
height can be constructed as illustrated in Fig. 1 by
forming the sections 3L and 4R of a number'of shorter
strut units. By eliminating one or two of the shorter
strut units the building can be reduced 1n width. A
building of the same width but of greater height can be
built by making the sections 2L and 2R, for example,
of several shorter strut units. The pin joints used to
connect the various sections to one another make for
easy construction while at the same time providing high
strength and rigidity.

The arches may be connected to one another by
bracing which may include wind bracing. Additionally or
alternatively they may.be connected by purlins laid
across the outer booms OB or the inner booms IB, the
purlins also acting as supports and connecting means for
cladding which may be flexible sheets or rigid sheets,
for example sheets of metal or non-metallic material.

IB

of
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CLAINS

1. A building arch made up of several rigid
strut units (1,2,3,4) each including two interconnected
spaced booms, (IB,0B) characterized in that one boom
only of each strut unit is pin-jointed (6 or 10) to a
corresponding boom of a successive strut unit in the form of
a chain and that connecting links (7) are pin-jointed
at their ends (8) to the adjacent ends of the other
booms of the strut units also in the form of a chain
consisting of a boom and a connecting link occurring
alternately, the lengths of the connecting links (7) and
the relative lengths of the two booms (IB,0B) of each
strut unit being such as to provide that each two adjacent
strut units are at the appropriate angle to one another %o
constitute chords of an arch of the desired contour.

2. A building arch according to claim.1,
characterized in that the booms of at least selected strut
units are of the same length.

3. A building arch according to claim 1,
characterized in that the booms of at least selected
strut units are of different lengths.

4. A building arch according to claim 1,
characterized in that the arch is symmetrical about a
centre line and each half of the arch comprises four
strut units (1,2,3,4) connected to ome another so that
the angles between adjacent struts from the bottom end of
the half arch to the top end are respectively 1950, 210°
and 2100, the two strut units of the two half arches
connected at the apex of the arch presenting an angle
between them of 210°.

5. A building arch according to claim 1,
characterized in that at least selected strut units of the
arch are made of several shorter strut units joined end
to end.
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6. A building arch according to claim 1,
characterized in that the two strut units (1L,1R) at
opposite ends of the arch are shaped as inverted triangles
when the arch is in the erected position, the apex (9L,9R)
of the triangular spaced strut units being connectible to
an anchorage. )

7. A building arch according to claim 1,
characterized in that at least one boom of at least
selected strut units is formed of two rolled plates having
portions (11) fastened to opposite sides of bracing bars
(5) arranged to intercomnect the two booms so that said
portions (11) are parallel with one another and other
portions (12) which project beyond the bracing bars
converge to form a dove-tail shape suitable for
receiving an anchorage bar for attachment of a covefing
sheet.

8. A building arch according to claim 7,
characterized in that the tip portioms (13) of the
converging portions of the rolled plates are outwardly
turned away from one another to form two flanges (14) lying
in the same plane.
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