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1. A method of forming a thread on at least one end 
region of a deformed steel reinforcing rod, wherein the 
threaded region has strength characteristics which are 
greater than or at least equal to the strength 
characteristics of the un-threaded region, the method 
comprising:

cold upsetting an end region of the rod having a 
nominal diameter so as to increase the diameter of the end 
region to a new, upset, diameter greater than the nominal 
diameter; and

rolling a thread onto the end region so as to produce 
a threaded region having a thread major diameter which is 
greater than the nominal diameter and a thread minor 
diameter which is less than the nominal diameter.
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(57) Abstract

The Invention relates to thread formation and particularly to the formation of threads on deformed steel reinforcing rods. The method 
of forming a thread on die steel reinforcing rod comprises the steps of cold upsetting an end region (1) of a deformed steel reinforcing rod 
having a nominal diameter, the upsetting being arranged to Increase the diameter of the end region to a new, upset, diameter greater than 
the nominal diameter, rolling a thread onto the end region (1) so as to produce a threaded region having a thread major diameter which is 
greater than the nominal diameter and a thread minor diameter which is less than the nominal diameter. The formation of such a thread 
enables the production of mechanical connections between pairs of rods, the connections having a strength greater than that of the rods 
being connected to one another.
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THREAD FORMATION

The invention relates to thread formation. 
Particularly the invention relates to the formation of

5 threads on deformed steel reinforcing rods for reinforced 
concrete structures.

According to an aspect of the invention, the 
invention provides a method of forming a thread on at

10 least one end region of a deformed steel reinforcing rod, 
the method comprising:

cold upsetting an end region of the rod having a 
nominal diameter, so as to increase the diameter of the

15 end region to a new, upset, diameter greater than the 
nominal diameter; and

rolling a thread onto the end region, so as to 
produce a threaded region having a thread major diameter,

20 which is greater than the nominal diameter and a thread 
minor diameter which is less than the nominal diameter.

The formation of such a thread enables the production 
of mechanical connections between pairs of rods, the

25 connections having a strength greater than that of the 
rods being connected to one another.

Preferably, upsetting the end region produces an 
upset end region having a length which is typically 110%

30 of the thread diameter (taken from peak to peak).

Preferably, the method further comprises a step of 
skimming the end region of the rod.
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Preferably, said step of skinwing the end region of 
the rod is carried out intermediate said cold upsetting 
and thread rolling steps.

5 Preferably, the thread ninor diameter is no greater
than 90% of the nominal diameter of the rod.

Preferably, rolling the thread onto the end region 
produces a thread having an effective diameter larger than

10 the nominal diameter.

Preferably, the upset diameter of the end region of 
the rod is no greater than 110% of the nominal diameter D.

15 Preferably, the thread is of a formation having
enlarged major and ninor root radii.

Preferably, the thread is of a relatively coarse 
pitch, to enable a greater speed of assembly when forming

20 a connection to the end of the rod.

The thread is preferably a parallel thread.

The upsetting operation as specified above produces 
25 full formed rolled threads. The effective diameter of 

such threads is typically around 5% greater than the
nominal diameter of the bar.

Such "minimal" upsetting reduces the volume of Upset 
30 material by up to 70% compared with prior systems, yet rod

strength is not compromised by the reduced upsetting.

A further benefit of cold minimal upsetting is that
this gives an important advantage of enabling

35 transportable equipment to be used, in addition, minimal
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upsetting nay oe carried out during a duch shorter tine 
period than is required by prior art systems. Typically/ 
the time saving over previous cold upsetting systems is in 
the order of 60%.

5
Other prior systems using hot forging methods to 

produce threaded rods have substantially higher energy 
requirements than that of the present invention due to 
their need to preheat the end regions of the rod.

10
Whenever any type of upsetting is utilized to 

increase the diameter of a region of a rod, rod length is 
always reduced. Sy minimizing the amount of upset, a 
further beneficial effect is that rod length is only

15 reduced by a very small amount.

A yet further advantage of the combination of 
providing a minimal upset and thread rolling is that a 
smaller diameter and shorter connecting sleeve (coupler)

20 than was previously possible may be utilized to connect 
two threaded ends together, and this has the beneficial 
effect of ensuring that rods joined in this manner have 
the least stiffening effect caused by a full strength 
mechanical joint.

25
Furthermore, if a coupler of smaller diameter is used 

then less concrete is required to cover the rods.

The invention includes threaded rods produced in
30 accordance with the abovementioned method.

Ah embodiment of the present invention will now be
described, by way of example, with reference to the
accompanying diagrammatic drawings, in which:

35
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Figures ΙΑ to ID schematically show a method of 
thread formatter. m acccrcance witr. the present invention;

Figure 2 is an enlarges cross-sectional view showing 
5 a region “X" of the rod snown in Figure ID; and

Figures 3(1) to 3(VIZ) illustrate a method for 
connecting together a pair of deformed steel reinforcing 
rods, by means of a coupler.

10
Referring initially to Figures IA to ID, a method of 

thread formation will now be described. Figure IA shows 
an end region 1 of a reinforcing rod for use in the 
reinforcement of concrete structures. The rod 1 has a

15 number of ridges 2 (wnicn are conventional) to provide a 
mechanical key between steel and concrete within a 
completed concrete structure.

The first step in the method of the present invention
20 involves gripping the rod l, by holding a region Y firmly 

within a die and exerting compressive pressure on an end 
face 3 of the rod. Applying this compressive force 
results in the end part of the rod being upset slightly 
with respect to the rest of the rod. The amount of

25 upsetting is carefully controlled so as to provide an 
initial upset of no more than 13¾ increase in diameter 
over the nominal diameter of the rod 1 for a length Z of 
approximately 110% of a thread diameter D2 (shown in 
Figure 2 - to be discussed lateri.

30

Limiting the amount of upset to this maximum figure 
has the beneficial effects of minimising reductions in the 
length of the rod 1 caused by such compression.
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A red whior. r.as undergone obis "minimal upsetting 
procedure is snevn m Figure 2Ξ. The next step in the 
operation snown is to sxir. and onamfer the end of the rod 
so as to remove the ridges 2 from the minimally upset

5 region so as to provide a cleaned up end 4. This skimming 
process may de acnieved simply by performing a turning 
operation on the end of the rod.

The final step ci the method is to roll a thread onto 
10 the skimmed region 4 so as to arrive at the situation

shown in Figure ID.

The region Iv shown in Figure ID extends over a length 
which is substantially equal to the diameter of the thread

15 D2, and a lead-in region 7 is provided as shown which 
comprises a partially threaded area formed at the inner 
extent of the threaded region of the bar. The combination 
of the partially threaded region 7 and the fully threaded 
region W being equal to the length 2 shown in Figure IB.

20
The method may be performed at a construction site, 

and need not be performed in a factory or workshop. This 
is a significant advantage over prior systems, which carry 
out hot upsetting, as hot upsetting must be carried out at

25 a factory, and this severely limits its application and 
rules out any on-site usage.

It has also been found that the system of the 
present invention requires less equipment than was

20 required for prior cold upsetting systems.

Another advantage over prior systems, both hot and
cold, is that these prior systems tend to push a large
amount of material further down the rod itself. The

35 equipment utilized for the present invention ensures that
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Material flow is limiteo, and thereby prevents the 
formation of a long capering neck of material. In prior 
systems, this neck is effectively wasted material leading 
to an unnecessary reduction in the length of the rod as a

5 whole.

Referring now to Figure 2, an area "X" of the 
threaded end of the rod 1 is shown.

10 In the Figure, various reference letters D, Dl, D2
and D3 are used and these refer to, respectively, the 
nominal diameter of the rod, the preturned (skimmed) 
diameter corresponding to the diameter of the skimmed 
region 4 in Figure 1C, the thread major diameter and the

15 thread minor diameter.

It should be noted that rolling the thread onto the 
preturned end 4 of the rod causes material which was 
previously below the dotted line shown in Figure 2, to be

20 displaced to a position above the dotted line. In this 
manner, the threaded region is in fact subjected to a 
second cold working operation - the first being achieved 
when compressing the end of the rod as shown in Figure IB.

25 The combination of the benefits of thread rolling
together with the enhanced mechanical properties achieved 
by the minimal upsetting provides the threaded region with 
strength characteristics which are equal to or greater 
than the characteristics of the unthreaded regions of the

30 rod.

With regard to the various relative dimensions of D, 
Dl, D2 and 03, the preturned diameter Dl is typically no 
more than 5% larger than the nominal diameter of the rod
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□ , and D3, the minor diameter of the thread, undercuts D 
by around 12¾.

As a consequence of tns method, a much smaller thread 
5 size is required than that wni^h was previously required, 

with prior systems. This, in itself, presents major 
advantages in that with a reduced thread size, it is 
possible to manufacture smaller couplers for linking 
threaded ends of rods together. 3y having a smaller

10 diameter coupler, it is possible to reduce the amount of 
concrete which is used in a structure. This is because 
building codes of practice require a minimum thickness of 
concrete be between any point of the reinforcing rods, and 
the surface. 3y reducing the thread size, the overall

15 diameter including the coupler, is thereby reduced and 
therefore less concrete is required to cover structure as 
a whole.

It has also teen found that a coarser pitch of thread
20 ("P" of Figure 2) may be achieved meaning less turns per

threaded metre, and this leads to an increased speed of 
assembly as fewer turns of a coupler are required. 
Typically, the assembly times can be reduced by 20¾.

25 Although the invention is not limited to a particular
type of thread, it has been found to be advantageous to 
provide threads which have increased minor and major root 
radii. Doing this nas been found to provide benefits in 
the form of reducing the stress concentration factor

30 within the thread itself so as to provide further benefits 
in terms of improved fatigue life.

Figures 3(1' to 2(712) show a manner in which a pair 
of reinforcing rods may be connected together.

35
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Referring i: the Figures 2 (I) to 3*(VII) , it will be 
noted that a first reinforcing rod 5 has a threaded end 
region 10 similar to tnat of the reinforcing rod shown in 
Figure 1. The other reinforcing rod 6 is shown having an

5 extended thread 7 which runs furtner down the reinforcing 
rod 6 and extends onto non-upset regions of the rod, but 
in those regions, the thread is not fully formed but 
serves to allow a coupler 3 and lock nut 9 to be fully 
screwed onto tne rod S.

10
Although the threaded region of the rod 6 appears 

different to that of Figures 1 and 2, it should be 
appreciated that the tnread is, in fact, formed in 
accordance with tne method described in relation to those

15 Figures. The thread of the oar 6 being fully formed only 
in those regions wnich have been subjected to the minimal 
upsetting operation.

The method of connecting rod 5 to rod 6 will now be

20 described.

In Figure 2(11) the lock nut 9 and coupler 8 are 
screwed onto rod 5 until an end region of the coupler 8 is 
approximately flusn with the end of rod 6. Thereafter, in

25 Figure 3(111), the rod 6 is moved towards rod 5 until 
their ends aout. Coupler 3 is then rotated in Figure 
3 (IV) onto rod 5 until it reaches the thread run out on 
that bar and, at this point, the abutment region between 
the two rods is approximately mid-wav along the coupler 8.

20 In Figure 2(V), a wrench is shewn being used to ensure
that the coupler 3 is at the end of the thread run out of
rod 5. In figure 2(VI), the lock nut 9 is moved towards
coupler 8, by rotation, and in Figure 3(VII), the wrench
is used to tighten the lock nut 9 so as to prevent further

35 movement of the coupler 8.
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The method of assemoiing reinforcement rods 5 and 5 
utilizing the system shown is particular advantageous as 
only rotation cf tne coupler and lock nut is required, and 
no rotation cf either of tne rods is necessary.

5
Of course, many different variations of the coupling 

technique shown may be envisaged, and it may not be 
necessary to utilize a lock nut.

10 The reader's attention is directed to all papers and
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
specification, and tne contents of all such papers and

15 documents are incorporated nerem oy reference.

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or

20 process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive.

Each feature disclosed m this specification
25 (including any accompanying claims, abstract and 

drawings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only of

30 a generic series of equivalent cr similar features.

The invention is not restricted to the details of the 
foregoing emoodiment(s). The invention extends to any 
novel one, or any novel combination, of the features

35 disclosed in this specification (i-eluding any
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accompanying claims, acstraot ana drawings), or to any 
novel one, or any nove_ oomcinaticn, of the steps of any 
method or orooess so disclosed.
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l. A aethod of forming a thread ©n at least ©n© end 
region ©f a deformed steel reinforcing rod, wherein the

S threaded region has strength ©haracteristiss whieh are 
greater than ©r at least egual to the strength 
eharaeteristies ef the un-threaded region, the aethod 
eeaprisings

10 ©old upsetting an end region ©f the rod having a
nominal diaaeter s© as t© increase the diaaeter of the end 
region t© a new, upset, diaaeter greater than the nsair.al 
diaaeter; and

IS rolling a thread ©nt© the and region s© as t© preduea
a threaded region having a thread major diaaeter whieh is 
greater than the nominal diaaeter and a thread miner 
diaaeter whieh is less than the nominal diaaeter.

20 2. A method aeeerding t© elala 1, wherein the step ©f
upsetting ineludes using a die t© reeelve the end region 
of the rod so as to fora a uniform diaaeter in the upset 
end region.

23 3. A method aeeerding to elala 1, wherein upsetting the
end region produces an upset end region having a length 
whieh is typically 110% ©f the thread diameter (taken from 
peak t© peak).

30 4. A method according t© claim 1 ©r 3, wherein the
method further comprises a step ©fi skimming the end region 
of the red.

ΑΜεΝοεο SHBEt
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S. A method according to claim 4, wherein said step of 
skimming the end region of the rod is carried out 
intermediate said cold upsetting and thread rolling steps.

S 6. A method according to claim 1» wherein the thread 
minor diameter is not greater than 90% of the nominal 
diameter of the rod.

7. A method according to claim 1, wherein rolling the
10 thread onto the end region produces a thread having an

effective diameter larger than the nominal diameter.

8. A method according to claim 1. wherein the upset 
diameter of the end region of the rod is not greater than

IS 110¾ of the nominal diameter D.

9. A method according to claim 1, wherein the thread is 
of a formation having enlarged major and minor root radii.

20 10* A method according to claim 1, wherein the thread is
of a relatively coarse pitch, to enable a greater speed of 
assembly when forming a connection to the end of the rod.

11« A method according to any of claims l to 2 and 4 to
2S 10, wherein the thread is a parallel thread.

12. A method of forming a joint between end regions of 
two deformed steal reinforcing rods, each of which rods 
has a given nominal diameter, wherein the joint has

30 strength eharaeterlsties which are greater than or at 
least agual to the strength characteristics of the 
reinforcing rods in areas remote from said joint, the

amended sheet
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forming a thread on an end region of each of said 
rods by cold upsetting said end regions so as to increase 
the diameter of the end regions to a new, upset, diameter 
greater than the nominal diameter,· and rolling a thread

5 onto the end regions, so as to produce threaded regions 
having a thread major diameter, which is greater than the 
nominal diameter a id a thread minor diameter wnich is less 
than the nominal diameter; and

10 coupling said end regions together.

13. A joint device formed between end regions of two 
reinforcing steel rods having a given nominal diameter, 
said joint device having strength characteristics greater

15 than or at least equal to the strength characteristics of 
the reinforcing rods, said joint device comprising:

an enlarged end portion formed at each of said end 
regions by cold-upsetting the end of each of said

20 reinforcing steel rods, said enlarged end portion having 
a substantially uniform diameter greater than said nominal 
diameter said enlarged end portion further having a thread 
which is formed by thread-rolling and which has a thread 
major diameter greater than said nominal diameter and a

25 thread minor diameter smaller than said nominal diameter; 
and

a threaded coupler sleeved around said thread of said 
enlarged end portion of said rods.

30
14. A joint device according to claim 13, further 
comprising a nut to ba sleeved around said enlarged end 
portion of one of said rods for locking against movement 
of said threaded coupler.

35

AMENDED SHEET
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15. A joint device according to claim 13, wherein said 
enlarged end portion has a length which is typically 110% 
of the thread diameter (taken from peak to peak).

5 16. A joint device according to claim 13, wherein said
thread minor diameter is not greater than 90% of said
nominal diameter of the rod.

17. A joint device according to claim 13, wherein said
10 thread has an effective diameter larger than said nominal

diameter.

18. A joint device according to claim 13, wherein the 
diameter of said enlarged end portion is not greater than

15 110% of said nominal diameter.

19. A joint device according to claim 13, wherein said 
thread is of a formation having enlarged major and minor 
root radii.

20
20. A joint device according to claim 13, wherein said 
thread is of a relative coarse pitch to enable a greater 
speed of assembly of the joint.

25 21. A joint device according to any of claims 13 to 20,
wherein said thread is a parallel thread.

AMENDED Sr .1
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22. A method of joining first and second steel reinforcing rods having 

substantially identical nominal diameters using a coupler, wherein neither of said 

first and second rods need be rotated to join said rods, comprising the steps of:

cold upsetting an end region of each of said rods so as to increase the

5 diameter of said end regions to a new, upset, diameter which is greater than said 

nominal diameter but is less than or equal to 110% of said nominal diameter;

skimming said end regions of each of said rods to remove any ridges from 

said end and to create a uniform diameter in said end regions;

rolling a thread onto said end regions so as to produce a threaded region on

10 each rod wherein said threaded regions have identical major diameters which are 

greater than said nominal diameter and minor diameters which are less than said 

nominal diameter, wherein said threaded region on said second rod extends beyond 

said end region of said second rod and wherein a coupler can be rotated completely 

onto said second rod such that said end regions of said first and second rods can be

15 abutted without interference from said coupler;

rotating a threaded coupler completely onto said threaded region of said

second rod wherein said end regions of said first and second rods can be abutted 

without interference from said coupler;

abutting said threaded regions of said rods;

20 rotating said coupler such that it rotates onto first rod and until said coupler

reaches a run out of said first rod.

23. A method of joining first and second steel reinforcing rods having 

substantially identical nominal diameters using a coupler as claimed in claim 22, 

further comprising the steps of:

25 rotating a lock nut onto said threaded region of said second rod before said

threaded coupler is rotated onto said threaded region of said second rod;

rotating said lock nut tightly against said coupler after said coupler is rotated 

onto said first rod.

#21312«! 12 May 1998
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24. A method of forming a thread on at least one end region of a deformed steel 

reinforcing rod, wherein the threaded region has strength characteristics which are 

greater than or at least equal to the strength characteristics of the un-threaded region, 

the method comprising:

5 cold upsetting an end region of the rod having a nominal diameter to increase

the diameter of the end region to a new, upset, diameter greater than the nominal 

diameter, wherein the cold upsetting uses a die to receive the end region s nd form 

a uniform diameter thereon and wherein the new diameter is less than or equal to 

110% of the nominal diameter;

10 skimming said end regions of said rod to remove any ridges from said end

region; and

rolling a thread onto the end region so as to produce a threaded region having 

a thread major diameter which is greater than the nominal diameter and a thread 

minor diameter which is less than the nominal diameter.

15 25, A joint formed between end regions of two reinforcing steel rods having a

given nominal diameter which are substantially abutted, said joint having strength 

characteristics greater than or at least equal to the strength characteristics of the

·”·, reinforcing rods, said joint comprising:
ft <9 ft

J J, ί* an enlarged end portion formed at each of said end regions by cold-upsetting
ft a <

20 the end of each of said reinforcing steel rods, said enlarged end portion having aft ft ft β ft 0 ft
substantially uniform diameter greater than said nominal diameter but not greater 

than 110% of said nominal diameter, said enlarged end portion further having a
β ft ft . .
V,/ thread which is formed by thread-rolling and which has a thread major diameter
5 " greater than said nominal diameter and a thread minor diameter smaller than said

25 nominal diameter; and

a threaded coupler sleeved around said thread of said enlarged end portion of 

said rods.

11 May 1998
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26. A method of joining first and second steel reinforcing reds as claimed in any 

one of claims 1 to 12 or 22 to 24, substantially as hereinbefore described.

27. A joint device substantially as hereinbefore described with reference to the 

accompanying drawings.

DATED: 12 May 1998

CARTER SMITH & BEADLE 

Patent Attorneys for the Applicant: 

CCL SYSTEMS LTD
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ABSTRACT

THREAD FORMATION

5 The invention relates to thread formation and
particularly to the formation of threads on deformed steel 
reinforcing rods. The method of forming a thread on the 
steel reinforcing rod comprises the steps of cold 
upsetting an end region (1) of a deformed steel

10 reinforcing rod having a nominal diameter, the upsetting 
being arranged to increase the diameter of the end region 
to a new, upset, diameter greater than the nominal 
diameter, rolling a thread onto the end region (1) so as 
to produce a threaded region having a thread major

15 diameter which is greater than the nominal diameter and a 
thread minor diameter which is less than the nominal 
diameter. The formation of such a thread enables the 
production of mechanical connections between pairs of 
rods, the connections having a strength greater than that

20 of the rods being connected to one another.

[Figure 1]

« ft s ft ft ftft ft ft
ft ft t 
ft ft s ft

ft e fi
ft 9 <
« ft ft ft





-ί­
ο

Ό

Κ»
ts>

»s>

FIG. 2

ι

co
to

o/
sc

ao
/x

od



WO 95/22422 PCT/GB95/(I(I3O9

-3/4-

5 10 3 9 7
6



WO 95/22422 PCT/GB95/O(I3(I9

-/ //. «* / «

FIG. 3(VII)



INTERNATIONAL SEARCH REPORT

i (I^MIUAIIMSUI SI IMICI MAW IV. .
IPC 6 B21H3/02 B21J5/08

Aecmlingin Intemaannaf Patent tlawiicaunnfll’t «««i «imth national «lasuiteauon and IP(*

If I ff I t)S M AIU Iff 1)

Minimum diicumenuu»n searched iciaisificaunn '«’.cm Mhowd b, uassiiicauitn symbols»

IPC 6 B21H B21J

Intcmati Application So

PCT/GB 95/00309

Dncumentauon ««W ««her thin minimum documenuuon w «he extent utai twch documents are inc fueled m the fields torched

1 fcctmruc data hate « intuited during Ute international search (name of data hate and, where praeaeal. teareh terms used!

l not t’Ml SIS t OSMDI RI I) 10 III! fthl I VASI

(ategory * t itaaon «I document, with indication. where appropriate, of Ihe relevant patuget Relevant to claim So,

□

WO,A,93 24257 (TARTUN-TMARKKINONTI OY) 9
December 1993
see abstract; figures
PATENT ABSTRACTS OF JAPAN
vol. 5 no, 143 (M-087) ,9 September 1981 
& JP,A,56 074343 (SUMITOMO METAL IND LTD) 
19 June 1981,
see abstract
US,A,5 054 146 (WIESSENFELD) 8 October 
1991
see figures 1A-1C
OEGARMO ET AL ‘MATERIALS AND PROCESSES IN 
MANUFACTURING'
1984 , MACMILLAN , NEW YORK 
see page 353 - page 356

(■urther doeumcnit are lined in the conanuauon of box C.

" Special categories of cited documents:

‘A’ document defining the general state of the art which is not 
considered io be of paraeular relevance

'1·· earlier document hut published on or after the international 
filing date

*1 * document whiiu may throw doubts on pnonty claimfs) or 
which is cited io establish the puhlicaaon dale of another 
citation nr either special reason fat specified)

'0* document refernng to ah oral disclosure, use, exhibition or 
other means

P‘ document published pnor to the inlcmauonal filing dale hut 
later than the pnority dale claimed

1,2,6-8,
10-12
5,9
1,2,6-8,
10-12

X Patent family members arc luted in annex.

*T* later document published after Ute intemaaonal filing date 
or priority date and not in eonlliet with the appltcauon hut 
cited to understand the pnnciple or theory underlying die 
tnvenuon

’X* document of particular relevance; Ute claimed tnvenuon 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone

■V document of particular relevance; the claimed invention 
cannot he considered to involve an inventive step when the 
document is combined with one or mote other sueh doeu> 
menu, such eomhtnabon hemg obvious to a person skilled 
in the an.

*&* document member of the same patent family

Djic H Ute actual completion ot the intcrnauonat search

25 April 1995

Date of mailing of the international search report

1 2.05, 95
Same and mailing address of the ISA

i.uropean Patent Office, I’.ll, MU Patentlaan 2
AL - 2280liV Rlpwiik
Pel, (»31-20) 340.2CWO. I x, 31 ASt epo nl, 
i iiepSPO) 340-3016

AuthotiKd Officer

Barrow, J
Form PCT ISA 210 (ikenC ihMt) (July 11,3)



INTERNATIONAL SEARCH REPORT 
Information on patent lamiiy members

Intemaue ippucaoon So 
PCT/GB 95/00309

Patent document 
cited in search report

Publication
date

Patent family 
rr.cmbetl»)

Publication
date

WO-A-9324257 09-12-93 AU-B- 4072493 30-12-93

US-A-5054146 08-10-91 AU-B-
AU-A-

627801
4609189

03-09-92
14-06-90

Form PCT ISA. 210 IpiUni fimily tnnet) (July 1022)


