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A Support Matrix Arrangement 

The 	present 	invention 	relates 	to 	support 	matrix 

arrangements 	and 	more 	particularly 	to 	a 	support 	matrix 

5 	arrangement 	utilised 	with 	respect 	to 	a 	porous 	flaccid 

material 	utilised 	to 	act 	as 	a 	diffuser 	in 	relation 	to 

creating 	a 	gas 	shield 	or 	a 	protective 	area 	in 	such 

situations as with regard to forming welds. 

It will be understood that there are many situations 

10 	where a support matrix arrangement is required in order to 

appropriately present a relatively flaccid material. 	Such 

situations 	include 	presentation 	of 	filter 	material 	and 

utilisation with regard to creation of diffusion in a gas 

flow to avoid vortexes etc. 	One particular situation where 

15 	diffusion 	of 	a 	gas 	flow 	is 	important 	is 	in 	relation 	to 

argon 	gas 	shielding 	utilised 	with 	respect 	to 	welding 	of 

titanium materials. 

It 	will 	be 	understood 	that 	it 	is 	known 	to 	use 

dedicated 	chambers 	which 	can 	guarantee 	a 	gaseous 

20 	environment, 	but 	such 	chambers 	are 	expensive 	and 

potentially cumbersome to use. 	In such circumstances local 

shielding is cheaper to operate and run but by the nature 

of 	its 	open 	air 	exposure 	it 	can 	be 	subject 	to 	a 	wider 

variety of process variations such as changes to draughts, 

25 	humidity, 	dynamic 	and 	gas 	inertia 	effects 	and 	general 

topography of the welding surface. 	Nevertheless, 	there are 

strong 	commercial 	incentives 	to 	utilise 	local 	shielding 

techniques particularly with regard to forming large shape 

metal deposition 	(SMD) and welding structure techniques. 

30 In 	order 	to 	reduce 	the 	process 	variables 	it 	is 

desirable 	to 	provide 	a 	metering 	device 	for 	a 	shield 	in 

order to 	eliminate 	vortexes 	and 	draughts 	etc., 	in 	a 

protective gas 	flow. 	This metering device will typically 

comprise a micro perforated sheet or fine wire mesh that 
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ideally causes a gentle stream free effusion of shielding 

gas 	from 	its 	surface 	to 	form 	a 	homogeneous 	vortex 	free 

cloud that completely envelops the weld areas. 	Experience 

has indicated that the finer the mesh or the higher density 

5 perforations are provided the more vortex free the shield 

cloud 	and 	the 	less 	liable 	it 	is 	to 	dynamic break up 	or 

entrainment of spurious edge gases. 	An often used solution 

is 	to 	pass 	the 	protective 	gas 	through 	a 	wire 	wool 	just 

prior 	to 	the 	metering 	medium 	in 	order 	to 	create 	a 

10 randomised and stream free flow which the metering medium 

then aligns and normalises about the work piece. 

It will be appreciated as a mesh becomes finer or the 

perforations denser in terms of number per unit area, 	the 

metering medium tends 	to become 	structurally weakened or 

15 flaccid 	and 	thus 	highly 	reactive 	to 	local 	thermal 

expansion/contraction 	influences 	which 	can 	lead 	to 

distortion of the metering surface. 	This unreliability and 

variation 	in 	flow 	rates 	across 	the 	surface 	leads 	to 	a 

degradation in the uniformity of the gas cloud control. 	It 

20 will be appreciated inherently should a flat surface become 

distorted the mesh or perforations will open and close in 

different patches of the surface and then create small but 

appreciable 	differences 	in 	gas 	flow 	through 	those 

respective patches causing distortion in use. 

25 In 	accordance 	with 	the 	present 	invention 	there 	is 

provided 	a 	support 	matrix 	arrangement 	for 	a 	porous 

material, the matrix arrangement comprising: a first planar 

member 	and 	a 	second planar member 	overlaying 	each 	other 

with the porous material between them so as to provide a 

30 diffuse 	flow 	of 	fluid 	across 	the 	arrangement 	in 	use, 

characterised in that each planar member comprises a frame 

and ribbon elements extending across said frame to present 

the porous material in a substantially flat configuration, 

wherein 	the 	ribbon 	elements 	have 	at 	least 	one 	deflector 
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portion 	shaped 	to 	accommodate 	thermal 	expansion 	or 

contraction of the ribbon elements by arching substantially 

in the plane of each planar member. 

Preferably, the deflector portions in the first planar 

5 	member mirror the deflector portions in the second planar 

member 	either 	side 	of 	the 	respective 	overlaying 	ribbon 

elements. 

Preferably, the deflector portion comprises a loop. 

The porous material may be a flaccid material. 

10 	Normally, 	the ribbon elements extend from one side of 

the 	frame 	to 	the 	other 	in 	the 	form 	of 	lateral 	ribbon 

elements. 	Preferably, 	the 	deflector portions 	in 	lateral 

ribbon elements have a bulbous necked loop configuration, 

that is to say similar to an Omega sign. 

15 	Preferably, 	intermediate 	ribbon 	elements 	extend 

between 	lateral 	ribbon 	elements. 	Preferably, 	deflector 

portions 	in 	intermediate 	ribbon 	elements 	have 	a 	U 	loop 

configuration. 	Preferably, 	intermediate 	ribbon 	elements 

are substantially S shaped and extend from a base portion 

20 	of deflector portions in lateral ribbon elements. 

Preferably, the ribbon elements have a width less than 

or equal to the thickness of the planar members. 

Preferably, 	the support matrix arrangement is part of 

a flow regulator or meter for a gas flow with the material 

25 	acting as a diffuser between the planar members. 

An 	embodiment 	illustrating 	aspects 	of 	the 	present 

invention will now be described by way of example and with 

reference to the accompanying drawings in which:- 

Fig. 	1 	is 	a 	schematic 	plan 	view 	of 	a 	first 	planar 

30 	member in accordance with aspects of the present invention; 

Fig. 	2 	is 	a 	schematic plan view of a 	second planar 

member in accordance with aspects of the present invention; 
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Fig. 	3 	is 	a 	schematic 	illustration 	of 	the 	planar 

members illustrated in Figs. 	1 and 2 overlaying each other; 

and, 

Fig. 4 is a schematic illustration of utilisation of a 

support matrix 	arrangement 	in 	accordance 	with 	aspects 	of 

the present invention with regard to a gas shield about a 

weld site. 

As indicated above, an ability to constrain a metering 

device in order to provide consistent diffused flow without 

vortexes or differentiation is advantageous in a number of 

situations. 	A 	support 	matrix 	arrangement 	in 	accordance 

with 	aspects 	of 	the 	present 	invention 	is 	designed 	to 

provide a substantially fixed spatial orientation, 	that is 

to 	say flat 	arrangement 	to 	support 	a material 	such as 	a 

flaccid porous 	material 	utilised 	to provide 	diffuse 	flow 

across 	the 	metering 	apparatus 	incorporating 	the 	matrix 

support 	arrangement. 	The 	term 	'flaccid' 	is 	intended 	to 

mean 	a material 	that 	is 	insufficiently 	rigid 	to 	support 

itself and therefore requires support, 	for example a woven 

cloth. 	By this approach, 	the flow control characteristics 

of 	the 	metering 	device 	are 	stabilised 	over 	the 	whole 

working temperature range to provide gas cloud dynamics as 

indicated to protect a weld site or shape memory deposition 

process. 	In 	short, 	the 	matrix 	support 	arrangement 	in 

accordance 	with 	aspects 	of 	the 	present 	invention 	is 

utilised 	on 	both 	sides 	of 	a mesh 	or 	porous 	material 	in 

order to prevent it, 	that is to say the metering mesh, 	from 

buckling 	in 	either 	a 	convex, 	concave 	or 	indeterminate 

manner providing spurious gas flow results. 

	

Figs. 	1 	to 	3 	respectively 	illustrate 	a 	first 	planar 

member, 	a 	second 	planar 	member 	and 	an 	assembly 	of 	the 

planar members 1, 2 as an overlay to allow a metering mesh 

to be located between them. 	As 	can be seen, 	each planar 



member 	1,2 	comprises 	a 	frame 	3, 	4 	within 	which 	ribbon 

elements 5, 	6 extend across from one side to the other in 

order to support the mesh or porous material between the 

members 	1, 	2. 	The 	ribbon members 	5, 	6 	are 	provided 	as 

5 lateral 	ribbon 	members 	5a, 	6a 	and 	intermediate 	ribbon 

members 	5b, 	6b. 	These 	respective 	ribbon 	members 	5, 	6 

incorporate deflector portions 7, 	8. 

The purpose of the ribbon members 5, 	6 and deflector 

portions 7, 	8 is to ensure that an arrangement 9 formed by 

10 overlaying the members 1, 	2 accommodates bilateral thermal 

expansion 	or 	other 	distortion 	in 	the 	plane 	of 	the 

arrangement 	9, 	that 	is 	to 	say X 	and Y directions 	whilst 

remaining 	substantially 	distortion 	free 	in 	the 	plane 	Z 

perpendicular to this flat plane direction, 	that is to say 

15 perpendicular 	to 	the 	page 	upon 	which 	the 	Figs. 	are 

depicted. 	It 	will 	be 	appreciated 	by 	remaining 

substantially flat, 	that the effectiveness of the supported 

mesh material as a diffuser between the members 1, 2 in the 

overlaid arrangement 9 is substantially stable in terms of 

20 gas control metering over a wide range of temperatures and 

so achieves 	consistency and repeatability of presentation 

of a gas shield and therefore process control. 

It will be appreciated in the arrangement 9 depicted 

in Fig. 	3 	that the respective ribbons 	5, 	6 and deflector 

25 portions 	7, 	8 	in the 	respective 	planar members 	1, 	2 	are 

mirror 	images 	of 	each 	other 	in 	order 	to 	appropriately 

support 	the 	intermediate 	mesh 	or 	porous 	material. 	This 

mirroring is about the major axis of the arrangement. 	The 

restrained 	mesh 	or 	mesh 	material 	as 	indicated 	will 	be 

30 potentially flaccid over the temperature ranges experienced 

and there will also be thermal expansion and contraction of 

the respective ribbon elements 5, 	6. 	By appropriate choice 

of positioning, 	configuration and shaping of the deflector 

portions 	7, 	8 	as 	indicated 	thermal 	expansion 	and 
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contraction 	can 	be 	accommodated 	by 	movement 	of 	these 

deflector 	portions 	7, 	8 	in 	the 	plane 	(X 	and 	Y) 	of 	the 

members 1, 	2 and therefore distortion outwardly prevented. 

Such distortion away from the plane of the arrangement 9 as 

5 indicated will 	create 	disparities 	and patch 	differentials 

in 	the 	matrix 	support 	which 	in 	turn 	will 	result 	in 

inconsistency 	in 	the 	gas 	flow metering 	effect 	across 	the 

arrangement 9. 

It will be understood typically the deflector portions 

10 7, 	8 	as 	illustrated 	in 	Figs. 	1 	to 	3 	will 	be 	loops 	with 

appropriate 	shaping, 	distribution and size 	to provide the 

desired 	deflection 	response, 	bilateral 	thermal 	expansion 

and retraction in the plane of the arrangement 9, 	that is 

to 	say members 	1, 	2 	without 	deflection 	perpendicular 	to 

15 that plane. 

Lateral 	ribbon 	members 	5a, 	6b 	will 	generally 

incorporate 	bulbous 	loops 	which 	have 	a 	neck 	portion 

consistent 	and 	similar 	to 	an 	Omega 	sign. 	Thus, 	the 

deflector 	portions 	7a, 	7b 	can 	open 	and 	contract 	to 

20 accommodate expansion and contraction. 	Intermediate ribbon 

members 5b, 	6b will tend to incorporate U bend loops across 

bottom base portions, 	that is to say opposite to the 	neck 

part of the 	lateral deflector portions 7a, 	8a in order to 

again allow expansion and contraction and anchor the other 

25 deflector portions to prevent outward buckling. 	However, 

as 	indicated 	below, 	the 	specific 	configuration 	of 	the 

ribbon 	members 	and 	deflector 	portions 	will 	depend 	upon 

particular requirements. 

As indicated above the arrangement 9 and therefore the 

30 members 	1, 	2 	will 	be designed to 	suit 	the 	fit, 	form and 

function 	to 	achieve 	particular 	specification 	requirements 

in 	terms 	of 	supporting 	a 	mesh 	or 	metering 	control 	or 

otherwise 	for 	a 	diffuser 	in the 	arrangement 	9. 	In 	such 

circumstances 	spacing 	of 	the 	deflector 	portions, 	the 



relative 	size 	of 	deflector 	portions, 	the 	number 	of 

deflector portions 	and their 	general 	aspect 	ratio 	is 	not 

tied 	to 	a 	particular 	configuration 	but 	dependent 	upon 

requirements 	in 	terms 	of 	expected 	thermal 	expansion 	and 

5 contraction or other distortions which may be imposed upon 

the 	supported 	metering 	mesh 	or 	matrix. 	In 	such 

circumstances particular configurations of the 	arrangement 

will 	depend 	upon 	the 	thermal 	or 	otherwise 	generated 

compressive 	loads 	in the plane 	of the 	arrangement 	9 	and 

10 therefore 	the 	deflector 	portions 	will 	be 	designed 	to 

prevent out of plane buckle by arching in plane deflection, 

that 	is 	to 	say 	bending 	of 	the 	deflector 	portions 	as 

described above. 

It will be appreciated that the ribbon members extend 

15 

20 

substantially across the metering mesh or porous material 

and as such may constitute a gas flow blockage area across 

that mesh 	which may 	influence 	the 	characteristics 	of 	the 

metering 	mesh. 	However, 	these 	characteristics 	will 	be 

substantially consistent 	for 	the 	reasons 	described 	above, 

that is to say the arrangement 9 will remain substantially 

flat 	and 	therefore 	there 	will 	be 	predictability 	and 

consistency with regard to the gas metering effect across 

the 	arrangement 	9. 	Nevertheless, 	it 	is 	important 	to 

consider 	such 	factors 	and therefore 	the 	ribbon width and 

25 number density of deflector portions will be chosen not to 

have 	adverse 	effects 	upon 	the 	diffuser 	metering 	control 

process 	of 	the 	mesh 	supported 	by 	the 	arrangement 	9 	in 

accordance with aspects of the present invention. 	As such, 

as a general rule, 	the ribbon members will have a width 10 

30 which is equal to or less than the thickness of the members 

1, 	2. 	In 	such 	circumstances 	any 	blocking 	effects 	will 

generally be reduced as the metering mesh, 	whether it be 

woven or perforated or otherwise, becomes finer. 



Normally, 	as 	illustrated, 	an 	arrangement 	9 	in 

accordance 	with 	aspects 	of 	the 	present 	invention 	will 

comprise two members 	1, 	2 	overlaying each other and with 

mirror 	or 	symmetrical 	presentation 	of 	the 	deflector 

5 members. 	However, although it will add complexity, it will 

also 	be 	appreciated 	that 	three 	or 	more 	members 	with 

appropriate deflector members may be formed with respective 

mesh 	portions 	between 	them 	in 	order 	to 	ensure 	a 	flat 

configuration 	and 	therefore 	consistency 	with 	regard 	to 

10 metering effects. 

In view of the nature of use 	it will be appreciated 

that 	a 	matrix 	support 	arrangement 	in 	accordance 	with 

aspects of the present 	invention will be 	formed from any 

appropriate material to enable that mesh to be formed and 

15 provide reliable response over the temperature ranges and 

other conditions such as chemical environments. 	Generally, 

the members 1, 	2 will be formed from a thin metal material 

appropriately cut or punched to achieve the desired ribbon 

members and deflector portions therein. 	However, 	in some 

20 circumstances plastics materials may be used. 

Modifications 	and 	alterations 	to 	aspects 	of 	the 

present invention as described above will be understood by 

those 	skilled 	in 	the 	art. 	Thus, 	for 	example, 	defector 

members 	may 	be 	shaped 	differently 	to 	the 	hooped 

25 configurations 	described 	above 	where 	necessary 	and 

appropriate in order to achieve bilateral deflection of the 

deflector 	portions 	preferentially 	to 	prevent 	outward 

buckling. 	It will also be understood where appropriate in 

view of the nature of size and other factors the deflector 

30 members may be differently shaped in different portions of 

the planar members to meet regional or zonal requirements 

within an arrangement in order to provide again an in plane 

bilateral 	deflection 	rather 	than 	outward 	buckling 	which 

would create inconsistencies in presentation and support of 
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the 	metering 	mesh 	or porous 	material 	between 	the 	planar 

members. 

Fig. 4 provides a schematic illustration of usage of a 

matrix 	support 	arrangement 	in 	accordance 	with aspects 	of 

5 the present invention with regard to presenting shielding 

for the welding process. 	Thus, 	a work piece 20 is located 

upon an appropriate surface 21 	such that the gas 	flow 22 

provides local shielding about the work piece 20. 	This gas 

flow 	22 	is 	presented 	from 	a 	head 	23 	incorporating 	a 

10 metering 	mesh 	24 	between 	planar 	members 	25, 	26 	in 

accordance with aspects of the present invention. 	The mesh 

24 	as 	indicated 	previously 	is 	substantially 	flat 	and 

incorporates perforations or interstices which ensure that 

the gas 	flow 22 avoids as much as possible problems with 

15 respect 	to 	inconsistency of 	flow 	over 	different 	parts 	of 

the work piece 20. 	By ensuring that the mesh 24, 	through 

use 	of 	a 	mesh 	support 	arrangement 	in 	accordance 	with 

aspects 	of 	the 	present 	invention, 	remains 	in 	a 	flat 

configuration 	there 	is 	consistency 	as 	indicated 	with 	the 

20 gas 	flow 	22 	cloud 	and 	therefore 	consistency 	in 	weld 

protection both pre-welding and post welding. 	As indicated 

previously, 	a metering device in order to present a shield 

will 	provide 	consistency 	and 	so 	ideally 	causes 	a 	gentle 

stream 	free 	effusion 	of 	gas 	from 	its 	surface 	to 	give 	a 

25 homogenous vortex free cloud completely enveloping the work 

piece 20 during pre and post weld stages such that the weld 

formation or other process such as shape metal deposition 

(SMD) 	provides 	consistent 	results. 	In 	the 	illustrated 

example the gas flow is presented through a conduit 27 and 

30 a 	metering 	mesh 	24 	causes 	diffusion 	to 	create 	this 

homogenous vortex free cloud about the work piece 20. 
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CLAIMS: 

1. A support matrix arrangement (9) to support a porous 
material utilised to act as a diffuser in relation to cre- 
ating a gas shield to protect a weld site or shape 
metal deposition process, the matrix arrangement 
(9) comprising: 

a first planar member (1) and a second planar 
member (2) overlaying each other with the po-
rous material (24) between them so as to provide 
a diffuse flow of fluid across the arrangement in 
use, characterised in that 
each planar member (1,2) comprises a frame 
(3,4) 	and 	ribbon 	elements 	(5,6) 	extending 
across said frame to present the porous material 
(24) in a substantially flat configuration, wherein 
the ribbon elements (5,6) have at least one de-
flector portion (7,8) shaped to accommodate 
thermal expansion or contraction of the ribbon 
elements by arching substantially in the plane 
(X-Y) of each planar member (1,2). 

2. An arrangement as claimed in claim 1 wherein the 
deflector portions (7) in the first planar member (1) 
mirror the deflector portions in the second planar 
member (2) either side of the respective overlaying 
ribbon elements (5, 6). 

3. An arrangement as claimed in claim 1 or claim 2 
wherein the at least one deflector portion (7, 8) com- 
prises a loop. 

4. An arrangement as claimed in any of claims 1, 2 or 
3 wherein the porous material comprises a flaccid 

material (24). 
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5.  An arrangement as claimed in claim 1 wherein the 
frame comprises a plurality of sides and the ribbon 
elements (5,6) extend from one side of the frame to 
another side in the form of lateral ribbon elements 
(5a,5b). 

6.  An arrangement as claimed in claim 5 wherein the 
deflector portions (7a,8a) in lateral ribbon elements 
(5a, 6a) have a bulbous necked loop configuration, 
that is to say similar to an Omega sign. 

7.  An arrangement as claimed in claim 5 or claim 6 
wherein intermediate ribbon elements (5b,6b) ex-
tend between lateral ribbon elements (5a,6a). 

8.  An arrangement as claimed in claim 7 wherein de-
flector portions (7b,8b) in intermediate ribbon ele-
ments (5b,6b) have a U loop configuration. 

9.  An arrangement as claimed in claim 7 or claim 8 
wherein intermediate ribbon elements (5b,6b) are 
substantially S shaped and extend from a base por-
tion of deflector portions (7a,8c) in lateral ribbon el-
ements (5a,6c). 

10.  An arrangement as claimed in any preceding claim 
wherein the ribbon elements (5,6) have a width less 
than or equal to the thickness of the planar members 
(1,2). 

11.  An arrangement as claimed in any preceding claim 
wherein the support matrix arrangement is part of a 
flow regulator or meter for a gas flow (22) with the 
porous material acting as a diffuser between the pla-
nar members (1, 2; 25, 26). 



12 

12.  An arrangement as claimed in claim 11 wherein the 
diffuser is arranged to be located relative to a work 
piece (20) at a shape memory deposition or weld site 
(20,21) for a welding process such that the gas flow 
(22) provides local shielding about the work piece. 

13.  An arrangement as claimed in claim 12, wherein the 
local shielding comprises a homogeneous vortex 
free gas cloud about the work piece (20). 


