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(54) Title: TUBULAR PYLON AND HINGE ARRANGEMENT

(57) Abstract: A tubular pylon (1) is made of a deformable material with
a support end ( 11) of the pylon (1) being deformed from a generally cir
cular or elliptical cross-sectional shape to a shape in which two diamet
rically opposite zones of a wall of the end region of the tubular pylon (1)
are flattened to form two generally parallel support zones (12) spaced
apart from each other. The tubular pylon (1) is preferably a metal pylon
of circular shape in cross-section, generally steel. The deformed end re
gion of the tubular pylon may be either generally rectangular shape or
oval in shape. The support zones (12) are provided with aligned holes
(14) to accommodate a screw threaded or other fastener (15) passing
through them and a spacer sleeve (16) encloses a section thereof and
maintains a fixed spacing between the generally parallel support zones
(12). Preferably, bushings (18) are press fitted to a component (19) to be
hinged to the pylon (1) are co-axial with the fastener (15).
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TUBULAR PYLON AND HINGE ARRANGEMENT

CROSS-REFERENCE(S) TO RELATED APPLICATIONS

This application claims priority from South African provisional patent application number

201 5/04083 filed on June 8 , 201 5 , which is incorporated by reference herein.

FIELD OF THE INVENTION

This invention relates to a tubular pylon that may, for example, be used to support items such

as a heliostat facet module, a photovoltaic panel, a wind turbine (aerofoil powered generator) or

other sun or wind activated machine, or any other item that requires stable support in a

particular place especially, although not exclusively, so that the item can track, for example, an

energy source such as the sun or wind.

BACKGROUND TO THE INVENTION

Many items of the general nature identified above, and especially a heliostat facet, have the

characteristic that it is important for the item to be adjusted in position according to prevailing

circumstances. In particular, adjustment of the position of the item may be necessary according

to the position of the sun in the instance of solar activated items or according to the direction in

which the wind is blowing in the case of a wind turbine or other wind activated machine, so that

the energy source is tracked effectively.

In the instance of a heliostat facet for example, the focusing of reflected solar radiation

accurately towards a central tower receiver is imperative and consequently the stability of the

supporting structure must ensure the necessary accuracy as must the nature of any hinge

mechanism and its attachment to the support structure. However, the support structures for

heliostat facets in such an application are responsible for an appreciable proportion of the

capital expenditure on an entire installation.

In consequence of this, the development of a less costly support structure has been an ongoing

challenge and one support structure that has been evolved forms the subject matter of our

published international patent application WO201 4072905. As shown in Figure 2 that

accompanies the present specification, the support structure in that instance provides a single

stable pylon for each heliostat facet module and the pylons are arranged, in that instance, in a

triangular pattern by means of girders that may be secured to projecting plates welded to the



pylons. Further developments have taken place in this regard and those developments form the

subject matter of separate patent applications.

One of the difficulties that applicant has experienced in regard to the single stable pylon support

structure is that fairly costly fittings need to be purchased or manufactured for attachment to the

upper end of a pylon in order to provide a hinged attachment for a mounting assembly of a solar

tracking arrangement.

It is considered that there is appreciable scope for refining tubular pylons of this nature with the

objective of decreasing the costs of providing such fittings for attachment to the upper end of a

tubular pylon.

The preceding discussion of the background to the invention is intended only to facilitate an

understanding of the present invention. It should be appreciated that the discussion is not an

acknowledgment or admission that any of the material referred to was part of the common

general knowledge in the art as at the priority date of the application.

SUMMARY OF THE INVENTION

In accordance with this invention there is provided a tubular pylon made of a deformable

material wherein a support end of the pylon is deformed from a generally circular or elliptical

cross-sectional shape to a shape in which two diametrically opposite zones of a wall of the end

region of the tubular pylon are flattened to form two generally parallel support zones spaced

apart from each other.

Further features of the invention provide for the tubular pylon to be a metal pylon of circular

shape in cross-section; for the tubular metal pylon to be made of steel; and for the deformed

end region of the tubular pylon to be formed to either a generally rectangular shape in which

instance either the longer or the shorter sides of the rectangle may be used as the generally

parallel support zones, or a generally oval shape with the two flattened diametrically opposite

support zones interconnected by two outwardly bowed end zones of the deformed periphery of

the end region of the pylon.

Still further features of the invention provide for each of the generally parallel support zones to

be provided with aligned holes to accommodate a screw threaded or other fastener passing

through them; for the screw threaded or other fastener to have a spacer sleeve enclosing a

section thereof between the generally parallel support zones with the ends of the spacer sleeve

engaging, in use, either directly or by way of one or more washers, an inner surface of each of



the support zones so that the spacer sleeve maintains a fixed spacing between the generally

parallel support zones; in a first variation of the invention for the spacer to have an accurately

machined outer surface cooperating with the inner surface of co-axial accurately machined

bushings that may be press fitted into a component to be hinged relative to the spacer sleeve

and pylon or, in a second variation of the invention, for separate accurately machined sleeves to

be associated with each of the ends of the screw threaded fastener projecting outwards so that

they are urged against the outside of each of the generally parallel support zones either directly

or by way of one or more washers and wherein each of the separate accurately machined

sleeves receives the inner surface of an accurately machined bushing that may be press fitted

into a component to be hinged relative to the machined sleeves and pylon.

The invention also provides a tubular pylon as defined above in which at least two axially

spaced bushings are mounted on one or more accurately machined sleeves fixed relative to the

pylon by way of the screw threaded fastener wherein the axially spaced bushings are

associated with a component of a control mechanism that may be a heliostat facet tracking

mechanism.

In order that the above and other features of the invention may be more fully understood, one

embodiment of the invention will now be described with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Figure 1 is a schematic illustration of a heliostat field having a central tower receiver;

Figure 2 is a three-dimensional rear view of heliostat facet modules mounted atop

tubular pylons as provided by the present invention for operative tracking of

the sun and reflecting solar radiation to the central tower receiver with the

pylons being arranged in a triangular arrangement as described in published

international patent application WO201 4072905;

Figure 3 is an isometric view of the upper end region of one form of tubular pylon

according to the invention in which the deformed end is of basically oval

shape;



Figure 4 is a section taken longitudinally along the axis of a fastener and passing in a

direction of the centreline "A" of the deformed end of the tubular pylon shown

in Figure 3 such that a component hinged to the pylon is located between the

two diametrically opposite flattened zones of the wall at the end region of the

tubular pylon;

Figure 5 is an isometric view of the upper end region of a second form of tubular pylon

according to the invention in which the deformed end is of basically

rectangular shape; and,

Figure 6 is a section taken longitudinally along the axis of a fastener passing in a

direction of the centreline "B" of the deformed end of the tubular pylon shown

in Figure 5 with the component hinged to it straddling the deformed end of

the pylon.

DETAILED DESCRIPTION WITH REFERENCE TO THE DRAWINGS

As shown most clearly in Figures 1 and 2 , the invention may be applied to supporting tubular

pylons (1) of heliostat facet modules (2) that form part of a concentrating solar power plant that

receives reflected solar radiation in a central tower (3). As shown in Figure 2 , the rear of each

heliostat facet module is mounted on a supporting pylon so that, in use, it may be moved about

a universal type of pivot assembly (4) by two cooperating linearly extendable and contractible

arms (5) in a manner well known in the art in order to track the sun. The linearly extendable

arms may be based on linear motors or the like.

The reflective surface of each heliostat facet module is generally spherically concave in the

usual way with a long radius of curvature that is, at least in this instance, of the order of twice

the slant range being the distance between the facet module and the receiver with the slant

range being indicated by the lines (6) in Figure 1. This being so, the positioning of the heliostat

facet module is of great importance so that reflected radiation strikes the central tower with

sufficient accuracy to avoid any appreciable irradiance spillage. In consequence of this, in the

past, rather costly fittings have been applied to the upper ends of the tubular pylons in order to

attach the heliostat facet modules to the pylons. The present invention aims to decrease the

cost of this situation.



Turning now to the embodiment of the invention that is illustrated in Figures 3 and 4 of the

drawings, the tubular pylon (1) is made of a deformable material that in this instance is a

suitable steel. In order to conserve costs, a commercially available steel tube of suitable

characteristics and cost is preferably selected. The upper support end ( 1 1) of the pylon is

deformed from its initial circular cross-sectional shape to an elongate oval shape as shown in

Figure 3 in which two diametrically opposite zones of the wall of the end region of the tubular

pylon are flattened to form two generally parallel support zones ( 1 ) spaced apart from each

other by the width of the oval. The ends of the oval are, in this instance, simply bowed outwards

as indicated by numeral (13).

The generally parallel support zones ( 1 ) are provided with aligned holes (14) to accommodate

a screw threaded fastener ( 15) passing through them with a spacer sleeve (16) enclosing a

section of the fastener between the generally parallel support zones. The ends of the spacer

sleeve engages a washer ( 17) that in turn engages the inner surface of each of the support

zones so that the spacer sleeve maintains a fixed spacing between the generally parallel

support zones.

In this variation of the invention the spacer has an accurately machined outer surface

cooperating with the inner surface of two accurately machined bushings (18) press fitted into a

component ( 19) thereby hinged relative to the spacer sleeve and thus the pylon. The entire

assembly is secured together by nuts (21) on the ends of the screw threaded fastener. Washers

(22) substantially the same as the washers (17) are located on the outsides of the generally

parallel support zones (12). The entire assembly is thus compressed sufficiently along the axis

of the screw threaded fastener, to create sufficient frictional forces to counteract the forces on

an associated heliostat facet or other item supported by the pylon and not to allow slippage or

movement of those items relative to the pylon.

In either event, the formation of the end region of the tubular pylon can be simply effected by

using a mandrel inserted into the tubular and against which the generally parallel support zones

can be formed using a press of any suitable description.

It will be understood that consequent on the fact that the component extends into the interior of

the deformed end of the tubular pylon freedom to rotate about the accurate machined spacer

and cooperating bushings is restricted by the ends of the oval shape of the pylon end. This may

or may not be suitable for any particular application and it should also be noted that this

variation may be considered to be less stable than the second embodiment of the invention in



which the component actually straddles the outer extremities of the tubular pylon as described

below.

Turning now to the embodiment of the invention illustrated in Figures 5 and 6 , the deformed end

region of the tubular pylon is formed to a generally rectangular shape, as shown clearly in

Figure 5 . Whilst in this instance an arrangement as described above with respect to the oval

shape of the formed end of the tubular pylon is possible, in this particular instance the shorter

sides (31) of the rectangular shape are provided with holes (32) for accommodating a screw

threaded fastener (33) passing through them. The shorter sides of the rectangle of us are used

as the generally parallel support zones in this second variation of the invention.

In this instance the ends of the screw thread of a fastener project through separate accurately

machined sleeves (34) located on the outside of the deformed pylon end with each of the

machined sleeves receiving an accurately machined bushing (35) press fitted to a component

(36) to be hinged to the pylon, typically of a solar tracking mechanism. The bushings are urged

against the outside of each of the generally parallel support zones by way of washers (37). It

should be noted that an internal spacer sleeve (38) is still necessary in order to prevent collapse

of the deformed tubular pylon and to provide the necessary rigidity to the assembly. The entire

assembly of components on the screw threaded fastener are urged firmly into engagement with

each other by nuts (39) on the ends of the screw threaded fastener.

In each of the embodiments of the invention described above the accurately machined sleeves

are held extremely firmly in position relative to the pylon with little possibility of any undesired

movement. It should also be noted that alignment of the bushings has built in tolerance because

slight misalignments do not create any undue wear on the bushings or accurately machined

sleeves mainly because of the rather low duty expected of the components, at least in the

application to hinged mountings for heliostat facet modules. With regards to the accuracy of

alignment of the bushings, the heliostat facet module application is unique in that the movement

of the component relative to the pylon is due to perform only about 10,000 cycles in a 30 year

life span. As a result of the fact that such a short required life span insofar as the required

number of movements is concerned slight misalignment of the bushings may contribute towards

stability and tolerance in the overall hinged joint. The accurate and rigid fitting of the bushings to

the component, on the other hand, is very important and to achieve accurate press fitting the

receiving holes are generally reamed in order to the achieve the required accuracy.

Numerous variations may be made to the embodiments of the invention described above

without departing from the scope hereof.



Throughout the specification and claims unless the contents requires otherwise the word

'comprise' or variations such as 'comprises' or 'comprising' will be understood to imply the

inclusion of a stated integer or group of integers but not the exclusion of any other integer or

group of integers.



CLAIMS:

1. A tubular pylon made of a deformable material wherein a support end of the pylon is

deformed from a generally circular or elliptical cross-sectional shape to a shape in which

two diametrically opposite zones of a wall of the end region of the tubular pylon are

flattened to form two generally parallel support zones spaced apart from each other.

2 . A tubular pylon as claimed in claim 1 in which the tubular pylon is a metal pylon of

circular shape in cross-section.

3 . A tubular pylon as claimed in either one of claims 1 or 2 in which the tubular metal pylon

is made of steel

4 . A tubular pylon as claimed in any one of the preceding claims in which the deformed end

region of the tubular pylon is formed to either a generally rectangular shape in which

instance either the longer or the shorter sides of the rectangle may be used as the

generally parallel support zones.

5 . A tubular pylon as claimed in any one of claims 1 to 3 in which the deformed end region

of the tubular pylon is of a generally oval shape with the two flattened diametrically

opposite support zones interconnected by two outwardly bowed end zones of the

deformed periphery of the end region of the pylon.

6 . A tubular pylon as claimed in any one of the preceding claims in which each of the

generally parallel support zones is provided with aligned holes to accommodate a screw

threaded or other fastener passing through them.

7 . A tubular pylon as claimed in any one of the preceding claims in which the screw

threaded or other fastener has a spacer sleeve enclosing a section thereof between the

generally parallel support zones with the ends of the spacer sleeve engaging, in use,

either directly or by way of one or more washers, an inner surface of each of the support

zones so that the spacer sleeve maintains a fixed spacing between the generally parallel

support zones.

8 . A tubular pylon as claimed in claim 7 in which the spacer has an accurately machined

outer surface cooperating with the inner surface of co-axial accurately machined

bushings that are press fitted into a component to be hinged relative to the spacer

sleeve and pylon.



A tubular pylon as claimed in claim 7 in which separate accurately machined sleeves are

associated with each of the ends of the screw threaded fastener projecting outwards so

that they are urged against the outside of each of the generally parallel support zones

either directly or by way of one or more washers and wherein each of the separate

accurately machined sleeves receives the inner surface of an accurately machined

bushing that is press fitted into a component to be hinged relative to the machined

sleeves and pylon.

A tubular pylon as claimed in any one of the preceding claims in which at least two

axially spaced bushings are mounted on one or more accurately machined sleeves fixed

relative to the pylon by way of the screw threaded fastener and wherein the axially

spaced bushings are associated with a component of a control mechanism for a

heliostat facet tracking mechanism.
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