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(57) A metal construction fitting, for use when secured 1n
solid material, comprising an extended core (11) bearing
a raised formation (12) entirely deposited on the core
(11), or bonded to the core (11), by welding. The
deposited or bonded material may be shaped mto a
desired profile subsequent to 1ts deposition on or bonding
to the core.
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(57) Abstract

A metal construction fitting, for use when secured in solid material, comprising an extended core (11) bearing a raised formation (12)

entirely deposited on the core (11), or bonded to the core (11), by welding. The deposited or bonded material may be shaped into a desired
profile subsequent to its deposition on or bonding to the core.




CA 02306685 2000-04-14

WO 99/20856 PCT/GB98/03103

Construction Fitting

The present invention relates to a construction fitting for use
when secured 1in so0lid material and in particular, but not

exclusively, for use as a reinforcing member or as an anchoring

member.

Metal construction fittings are widely used in the construction
industry for a variety of purposes; e.g. reinforcing bars and

as anchors for attaching other members to.

Reinforcing bars can have ribbing provided on them so as to
provide a means of bonding the bar into a material after it has
solidified; e.g. concrete, resins or cementitious grouts.
Ribbing i1s normally produced by a hot rolling process requiring
speclalised plant. Demand for large quantities of reinforcing
bar needs to exist in order to make the operation of such

specialist plant commercially viable.

A bond between a bar and solid material may also be provided
by altering the shape of the bar in a variety of ways; e.q.
threading the bar, cold indenting the bar, hot forging the bar.
However, these methods require material to either be removed
from the bar or for the m_aterial of the bar to be deformed in
some way. As the material of these bars is used for 1its
strength properties, removing material from or deforming the
shape of the bar is a difficult operation requiring heavy,

eXxpensive machinery.

It 1s often necessary to provide a construction fitting which
has a bonding element for securing the fitting in solid
material and also having a means for securing other members to
the fitting so as to connect the solid material and other
member. Such fittings are widely required in the construction

of, e.g., holding down bolts on motorway bridge balustrades,



CA 02306685 2000-04-14

WO 99/20856 | PCT/GB98/03105

- —

highway lighting columns, rock bolts, roof bolts and other such
remedial fittings. Often the securing means can be provided
in the form of a screw thread. Screw threads can be provided
in fittings by machine cutting or rolling a thread. Again
these methods require heavy machinery to remove material from,
or deform the material of, a metal chosen for its strength.
Further, by providing a screw thread in a bar the strength of
the bar 1is weakened as its strength is determined by its
minimum diameter which will be reduced by the act of cutting
a thread in the bar. A thread may be provided in a ribbed bar
by synchronously rolling reinforcing ribs so that the
reinforcing ribs act as a thread or by thread rolling a bar.
Again these methods require heavy, expensive machinery which
is only economically viable if there exists demand for large
amounts of threaded bar. Bars having full length and partial
length threads are often required for stressing structures by
post tensioning, e.g. repairs to masonry or stone structures.
But agailin providing bars with the correct amount of thread
and/or ribbing is a difficult operation and often in ad hoc

situations it 1is not a simple matter to re-machine to provide

the required fitting configuration.

The combination of requirements, 1i.e. ribbing for bonding,
threading for attachments, different diameters and lengths of
fitting and different lengths of ribbing and/or thread, means
that large amounts of stock have to be maintained to supply
demand. Thilis may be commercially viable when the materials are
low cost and standard fittings are required. But when
materials are expensive and the fittings are of a specialist

nature, the large inventory required 1is financially
undesirable.

Hence, there 1is a need for a fitting which can be easily

manufactured in a variety of different configurations so as to
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supply market demand without the requirement of costly capital

investment or the requirement of a large inventory.

According to a first aspect of the present invention there is
provided a construction fitting, for use when secured in a
solid material, comprising an extended core bearing a raised
load bearing formation entirely deposited on the core, or

bonded to the core, by welding.

Multiple advantages of the invention arise from the deposition
of material on a core, or bonding of material to a core, by
welding to produce a unitary fitting, rather than removing
matter from the material or having to deform the material. A
load bearing raised formation may be provided entirely
constituted of material weld deposited on the core, i.e. the
ralised formation does not comprise an element attached to the
core by welding. A load bearing raised formation may be

provided by bonding an element to the core by welding.

As welding is used to provide the raised formation, it is not
necessary to i1nvest in new machinery in order to fabricate the
construction fitting by removing material or deforming
material. Further, construction fittings of various
configurations can easily be fabricated using the same piece
of equipment. There 1s no need to keep an extensive stock pile
of different configurations of construction fittings as
construction fittings can be made to order. The raised
formations which can be weld deposited can be of any desired
configuration and so a wide variety of construction fittings

can pbe produced.

The raised load bearing formation may have a desired profile
which 1is formed subsequent to deposition on the core, or
bonding to the core, of the load bearing formation. 1In this

way a load bearing formation of diameter significantly greater
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than the core may be formed on the core and then subsequently
shaped to give a desired profile, e.g. a thread or ribs, by
machining, cutting, thread rolling or any other suitable

forming process.

The construction fitting may be entirely of stainless steel;
i.e. the core 1s stainless steel and the raised formation is
weld deposited stainless steel. Stainless steel has excellent
corrosion resistant properties and so is of use in environments
which would be harmful to other materials. Stainless steel
also has magnetic properties which can be utilised in certain
circumstances. Stainless steel can have the same mechanical
properties of carbon steel and steel alloys. Stainless steel
1s a comparatively expensive material but there is no need to
keep an expensive 1nventory of stock when stainless steel
construction fittings of this type are provided as they can be
made to order. Specialist stainless steel fittings are often
required and the versatility of a construction fitting with a
weld deposited ralsed formation means that tailor made fittings
can be supplied without the need for specialised machinery.
The fitting may be entirely of any weldable steel, e.g. carbon
steel or steel alloys. The fitting may be of other materials,
when the special properties of stainless steel are . not
required, and such fittings are also extremely versatile in

their possible configurations. The fitting may be entirely of

a non-metal weldable material. The fitting may be of a
plastics material. The fitting may be of carbon fibre
material.

Preferably the fitting has an elongate core. The core may be
substantially rod shaped. The core may be cylindrical. The
core may have other cross sections, e.g. circular, polygonal,
elliptical or other curved shapes. The core may be straight
Oor may be curved. The core may have straight sections and

curved sections.
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The raised formation may extend along part of the length of the
core., Part of the 1length of the core may have no raised
formation extending along it; i.e. the raised formation is not
continuous along the length of the core. In this way a fitting
can be provided having different formations along the core,
e.g. a bonding formation at one end and an attaching formation

at the other end with a formation free part between.

The raised formation may extend along the entire length of the
core., In this way, the raised formation is continuous along
the length of the core, e.g. a bonding formation may extend
along the entire length of the core to maximise the bonding of
the fitting and the solid material 1t 1s embedded in.

The raised formation may be a screw thread. This provides that
other members can be attached to the fitting by, e.g., nuts or
couplers. The formation may be an attachment means. Various
different attachment means may be provided by changing the
shape of the raised formation, e.g. lugs for engaging cavities

may be weld deposited on the core.

The screw thread weld deposited may be varied in a number of
ways, e.g. thread angle, right handed or left handed thread,
thread intensity, continuous thread or intermittent thread,

length of thread along core, thread profile and thread pitch

The raised formation may be a rib. Providing a rib allows the
position of the fitting to be secured when it is embedded in
solid material. The raised formation may be a plurality of
ribs. A rib or a plurality of ribs provides means for bonding

the fitting within solid material.

The ribbing weld deposited may be varied in a number of ways
e.g. rib angle may be from along length of the core to

perpendicular to the core including right or left handed helix:
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rib length may be continuous or intermittent; rib area may
cover the entire length of the core or just part of the length

of the core; the rib profile and rib pitch may also be varied.

According to a second aspect of the current invention there is
provided a method of manufacturing a construction fitting
comprising entirely weld depositing, or bonding entirely by
welding, a load bearing raised formation on the surface of a
core held 1n a locating device by causing relative movement

between a welding device and the core.

The method may include the further step of shaping the load
bearing formation to give a desired profile subsequent to its
deposition on or bonding to the core. The core may have its
diameter significantly increased by depositing or bonding the
ralised formation and subsequently shaping the raised formation
to give a desired profile, e.g. threading or ribbing, by a
sultable forming process, e.g. machining, thread rolling or

cutting.

The core may be stationary and the welding device may move.
The welding device may be stationary and the core may move.
Both the welding device and the core may move. The core or
welding device may be rotated or translated. The welding
device or locating device may be automatically controlled so

as to fabricate a fitting with a predetermined specified raised

formation configuration.

The present invention will now be described, by way of example

only, with reference to the accompanying drawings, in which:

Figure 1 1s a side view of a transversely ribbed

construction fitting according to the present invention;
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Figure 2 1s a side view of a helically ribbed

construction fitting according to the present invention;

Figure 3 1s a side view of a longitudinally ribbed

construction fitting according to the present invention:

Figure 4 1s a side view of a screw threaded construction

fitting according to the present invention:

Figure 5 1s a side view of an enlarged diameter screw

threaded construction fitting according to the present
invention.

Figure 6 is a side view of a ribbed and screw threaded

construction fitting according to the present invention:

Figure 7 is a side view of a curved ribbed and screw

threaded construction fitting according to the present
invention;

Figure 8 1s a plan view of a flat plate construction

fitting according to the present invention; and

Figure 9 is a schematic diagram of apparatus for use

according to a second aspect of the present invention.

With reference to Figures 1-8 there are shown examples of

construction fittings according to a first aspect of the

current invention. The same items in the different Figures
share common reference numerals.

With reference to Figure 1, a construction fitting, generally
designated by reference numeral 10, comprises a solid

cylindrical core of stainless steel 11. The core is straight

and elongate. The surface of the core bears a raised formation
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12 1n the form of a first series of ribs 13 and a second series
of ribs 14. The formation 12 extends along the entire length
of the core; i.e. it is continuous along the length of the
core. The raised formation is of stainless steel and is
entirely deposited on the core by welding alone to provide a
unitary fitting. No further element is attached to the core
by being attached by welding to form the raised formation, but
rather the raised formation is entirely weld deposited. The
first series of ribs 13 are substantially parallel and extend
transversely to the longitudinal axis of the cylindrical core.
The first set of ribs have a first pitch. The second series
of ribs 14 are also substantially parallel and extend
transversely to the longitudinal axis of the cylindrical core.
The second set of ribs have a second pitch. The rib profile
may be varied by adjusting the welding parameters. The rib
profile and pitch may be chosen so as to‘dptimise the bonding
between the construction fitting and the solid material, e.q.
concrete, 1in which it is embedded when in use. The
construction fitting shown in Figure 1 is suitable for use as

a reinforcing bar.

When made from stainless steel, it has superior corrosion
resistant properties to other materials. However, a similar
reinforcing bar may be fabricated from any steel, other metal
Or non-metallic material which are weldable when their physical
propertlies suit a particular application. The same applies to
the other examples of construction fittings now to be
described.

The construction fitting previously described, and those to be
described, may also be realised in terms of bonding an element,
or elements, to the core entirely by welding so as to provide
a load bearing raised formation on the core.
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With reference to Figure 2, there 1s shown a stainless steel
reinforcing bar, 20, having a straight, elongate, cylindrical
stainless steel core having a raised stainless steel formation
in the form of a pair of oppositely wound helical ribs 21 22
entirely weld deposited on the core. As shown the helical ribs
have the same pitch and rib angle and extend along the entire
length of the core. However different pitches of rib may be
used and/or either single or multiple ribs. Multiple ribs may

have the same or opposite sense of winding.

With reference to Figure 3, there 1s shown a stainless steel
reinforcing bar, 30, having a straight, elongate, cylindrical
stainless steel core 31 having a raised stainless steel
formation 32 1n the form of a series of substantially parallel
ribs extending parallel to the longitudinal axis of the core
entirely weld deposited on the core. Such ribs act to bond the
bar to the solid material in which in use it is embedded and
help to prevent rotation of the bar about its longitudinal

axils.

Although shown extending along the entire length of the bar,
the ribs may extend for only a part of the length of the bar
and other ribs which are not parallel to the longitudinal axis
of the bar may be provided as part of the raised formation to

satisfy the bonding requirements of the bar.

With reference to Figure 4, there 1is shown a threaded
construction fitting 40 having a straight, elongate, stainless
steel core 41 having a raised stainless steel formation 42 in
the form of a continuous screw thread extending along the
entire length of the core and weld deposited on the core. The
handedness of the thread, the profile of the thread, the thread
pitch and length of extension of the thread along a core may
all be varied to suit the requirements that the fitting has to
fulfil.
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As well as providing a screw thread as an attachment means for
the fitting, other mechanical attachment means may be provided
instead by changing the raised formation weld deposited, e.qg.
lugs, hooks or flanges.

With reference to Figure 5, there is shown an enlarged diameter
construction fitting 50. The fitting has a stainless steel
core and a ralised stainless steel formation 51 which has been
formed subsequent to weld deposition. The raised formation has
a thread 52 which has been formed by machining the deposited
formation and then cutting or thread rolling to form the thread
which acts as a means of attachment. The formation is not
continuous along the length of the core and there is a section

of core 53 with no raised formation.

This particular fitting may be used as an anchor. The free end
of the bar can be modified or enhanced by a repetition of the
raised formation, to provide a thread or ribbing, to improve
bonding to the free end. The provision of raised formations
at each end of the fitting permits coupling bars to be formed
of any required length. It should be noted that the strength
of the fitting 1s enhanced by the provision of enlarged
diameter weld deposited formations at each end. The tensile
strength of the fitting ig then limited by the diameter of the

core on which the enlarged diameter formations are deposited.

Load testing has established that the core of the fitting fails
before the welded raised formations. Typically a core diameter
of 39mm diameter can have more than one weld run of material
applied to build up an enlarged diameter of approximately 52mm.
The enlarged diameter formation is then machined to a required
diameter and a thread formed by cutting or thread rolling to
provide e.g. an M52 thread. Larger diameter fittings with core
diameters of 100mm can also be produced. These are especially

suitable for use as tie bars holding together sheet piling.
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These can then be i1nfilled for use in the construction of piers

and harbours.

With reference to Figure 6, there 1is shown a construction
fitting 60 having a stainless steel cylindrical core and a
raised stainless steel formation in the form of ribs 61 acting
as bonding means at a first end and a screw thread 62 acting
as an attachment means at a second end. The formation is not
continuous along the entire length of the core as there is a

central section 63 which does not have any raised formation.

The construction fitting may be used as an anchor. The ribs
act to bond the first end to solid material in which the first
end of the fitting 1s embedded while the second end remains
exposed. Then a second member may be secured to the solid
material by beling attached to the exposed threaded end and
secured to it by a nut or other such locking device. It should
be noted that the strength of the fitting is not weakened by
the provision of a screw thread by weld depositing a formation
on the core. This i1s 1n contrast to when a thread is cut into
a bar. This reduces the diameter of the bar causing a loss of

strength of the bar.

With reference to Figuré 7, there 1s shown a construction
fitting 70 which, while being elongate, 1is not entirely
straight but rather has a curved section 71. The fitting 70
has a cylindrical stainless steel core 72 with a raised
stainless steel formation in the form of a first set of
parallel ribs 73, a pair of helical ribs 74, 75 wound in the

same sense and a screw thread 76.

Such a construction fitting has extra anchoring properties over
an entirely straight bar as the curved section when embedded

in solid material is resistant to both rotation and
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translation. Further, the ribbed sections provide bonding with
the solid material and the exposed screw thread can be used as
an attachment means for securing other members to the fitting.

Other shapes of core may also be provided tailored to the

requirements of a particular situation.

With reference to Figure 8, there is shown a construction
fitting 80. The fitting comprises an extended core 81 in the
form of a plate. The core has a raised formation in the form
of a first set of ribbing 82 and a second set of cross-hatched
ribbing 83 weld deposited on the core. The fitting may be used
as a step with the first ribbing 82 providing bonding means for
securing the fitting when embedded in concrete and the cross-
hatched ribbing providing a dgripping surface of a step to
prevent slipping. It will be appreciated that a plurality of
such fittings partially embedded at various heights in solid
material will provide a flight of steps. Other remedial
fittings of a non-elongate nature are also envisaged as being

encompassed by the present invention.

With reference to Figure 9, there is shown apparatus 90
suitable for fabricating construction fittings by a method
according to a second aspect of the present invention. A
locating device 91 includes a pair of clamp members 92, 93
which hold the respective ‘ends of a core 94. The clamp members
can rotate the core. There is also provided a welding device
with a welding head 95. The welding head is provided with

means (not shown) allowing it to move with respect to the core

clamped in the locating device.

In Figure 9 the fabrication of a stainless steel screw threaded
construction fitting is illustrated. A stainless steel screw
thread 96 is weld deposited on the surface of a stainless steel

core by translating the welding head along the core in the
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direction shown by arrow 97, while the core is rotated by the

positioning device in the sense indicated by arrow 98.

Fittings of carbon steel, steel alloy, other weldable steels
and materials, 1including non-metallic materials, may also be

fabricated using the same method.

A fitting with a formation diameter significantly greater than
the core diameter may be deposited by repeated weld runs. Once
a sufficient diameter of material has been deposited, it can
then be machined down to a desired diameter and a desired
profile is formed in the raised formation by e.g. cutting or

thread rolling.

Rather than entirely weld depositing a load bearing raised
formation on the core, a load bearing raised formation may be
provided on the core by entirely welding an element, or

elements, to the core using the same apparatus.

It will be appreciated that it is also possible to fabricate
such fittings by keeping the core static and moving only the
welding device, or keeping the welding device static and moving
only the core. The control of the relative movement of the
welding device and core may be automated, e.g. by computer
control, so as to allow a construction fitting of a desired
configuration to be automatically produced. Different raised
formations can be weld deposited on a core by controlling the
relative movement of the welding device and core. The welding
device may include a robotic arm allowing raised formations to
be weld deposited on cores with complicated shapes. The
welding conditions may be varied so as to alter the profile of
the formation deposited on the core. It will be appreciated
that no specialised machinery is required in order to carry out
the method of manufacture and that the method of manufacture
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1s extremely versatile allowing construction fittings of any
configuration to be fabricated to order.
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CLAIMS:

1. A construction fitting, for use when secured 1n
solid material, comprising an extended core bearing a railsed
load bearing formation entirely deposited on the core by

welding.

2 . A fitting as claimed in claim 1, 1in which the
raised load bearing formation has a desired profile which 1is
formed subsequent to deposition on the core of the load bearing

formation.

3. A fitting as claimed in claim 1, 1n which the

fitting is entirely of stainless steel.

4. A fitting as claimed in claim 1, 1in which the

fitting is entirely of a weldable material.

5. A fitting as claimed in claim 1, 1in which the

fitting is entirely of a non-metallic material.

6. A fitting as claimed in any preceding claim, 1n

which the core 1s elongate.

7. A fitting as claimed in any preceding claim, 1n
which the formation extends along part of the length of the

core.

8 . A fitting as claimed in any preceding claim, 1n
which the formation extends along the entire length of the
core.

9. A fitting as claimed in any preceding claim 1n

which the formation 1s a screw thread.

AMENDED SHEET (ARTICLE 19)
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10. A fitting as claimed 1in any preceding claim in
which the formation is a rib.
11. A fitting as claimed in any preceding claim, in

which the formation is a plurality of ribs.

12. A method of manufacturing a construction fitting
comprising entirely depositing a raised load bearing formation

on the surface of a core held in a locating device by causing

relative movement between a welding device and the core.

13. A method as claimed in claim 12 and including the
further step of shaping the load bearing formation to give a

desired profile subsequent to its deposition on the core.

14. A method as claimed in claim 12 or claim 13, in

which the core and raised formation are any weldable material.

15. A method as claimed in any of claims 12 to 14, in

which the core and raised formation are stainless steel.

le. A method as claimed in any of claims 12 to 15, 1in
which the welding device or locating device are automatically
controlled so as to fabricate a construction fitting with a

predetermined specified raised formation configuration.

1

AMENDED SHEET (ARTICLE 19)
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