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BACKGROUND OF THE INVENTION

Presently, ready mixed concrete is produced at a
batching plant and transported to a construction site by
trucks. At the construction sgite, a sample of concrete is
taken from one in about six trucks. The sample is
subjected to the performance of a series of tests to
monitor the quality of supplied concrete. The tests
performed on a concrete sample are usually a slump test and
a compression strength test. The sample of concrete is
taken from the truck and wheelbarrowed into a “test cube
making centre”.

A slump test is performed on the sample of
concrete and the result is recorded manually into a log
book. A slump test is a measure of concrete workability.
The test is performed by filling a specially shaped metal
cone with concrete to be tested, removing the metal cone so0
that the cone of concrete partially subsides or slumps, and
measuring the change of height of the concrete from the
height of the top of the cone to the height of the top of
the slumped concrete pile. Generally speaking, the greater
the change in height, the greater the workability of the
concrete.

To prepare the concrete for compression strength
testing, about six test cubes of dimension of 150 x 150 x
150mm are made. Normally, three of the test cubes are
stored for seven days while three are stored for twenty-
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compression strength and their measurements are recorded
manually into the log book which contains the slump test

15 results. In most cases, after the compression strength
test is conducted, the test results are alsoc manually
entered into a computerised database.

Occasionally when the requirements for the
concrete deviate from normal, adjustments are made to the

20 testing conditions. For example, the test cube dimensions
may need to be changed to 100 x 100 x 100mm. In addition
to the standard seven day and twenty-eight day compression
strength tests, the test cubes might need to be tested for
their two day, three day and/or fifty-six day strength. 1In

25 this case, additional test cubes will need to be made for
testing.

There a number of problems with the current
testing system. Firstly, due to the manner in which
information is recorded, information relating to the test

30 results can be lost or interfered with. For example, as
discussed above, information is recorded on paper notes
which are placed on the concrete test cubes. While the
information is usually written using a permanent marker,
the data can be smudged or become faded if the note gets

35 wet or dirty. Concrete test cubes are often submerged in
water as part of the curing process adding to the
likelihood of data being lost. On other occasions, the



manual ly into the | og book which contains the slunp test 15 results. In

nmost caseeo oEfs®Br the conpression strength test i s cofft¥eW e test
results are al so nmanual |y entered into a conputerised dat abase.
Cccasional |y when the requirenents for fhe concrete deviate from

normal , adjustnents are nade to the 20 testing conditions. For exanple, the

test cube di nensi on d.t 0 0 I

addi ti on notﬁocﬁﬁeiﬁgﬁ‘&%tfggﬁé & g" o tyoceu%]% O%yp%)(;n%r%gg onn
strength t adwayst be peslslhlbesornngittcmeaedi&tmdi@d gmtel fora parthenlarwo
day, three day QUdeor Baldiciipe A, S G cdh Thd MSc & a5Eeo@ll i Onal

test cubes Wl ed to b testing. here a
nunber of @e@blcéwd Aitt fhehsamer tdme . 2 s t59RP s vERD M3k | y, due to the

manner Og ‘iﬁe%fthfyldgnft?fer@té&n dubd Lo ivY Qifﬁa{smf@d %nﬂg tRet he
r esu

test 3 ts can |l ost or interfered wth. exa
di scussed &3&¢e°fi Mg F&8% r?‘ﬁb:,e're"t?tﬁ'dﬁf%rf:%ﬁ?ﬁ ‘{fcﬁ s %i%‘ﬁsﬁre

pl aced on the concrebehhesbr&u&QSaﬂNEd(adduto ernaﬁanunﬂﬁhnlis usual | y

tt t )
Faded 11 11 RCE IRt ot ety spom PHIE AR & S dfe SROF LT LT

subner ged mmst cmhﬁex as part of the curing process adding to the
l'i kel ippod of data beifg LQSEhéquQEPQQ‘¥¥Eﬁ§é¥¥beéfgécurately from

- 3- not e can becone detached fromthe test cube and it is not
the note to the side of the cube, it is possible for the
writing on the side of the cube to become smudged or at
least degraded sufficiently to make it hard to read to
recover the data.

15 Furthermore, it is easy to tamper with the
information on the note or on the side of the cube or when
it is being entered into the log book. Thus, data might be
changed in order to meet safety standards or to cut costs.

Further errors arise due to manual recording of

20 the test cube data, slump tests and compression strength
test results and also when the information is transferred
from the log book to the computerised database. To attempt
to improve the accuracy of the data it is often necessary
for the data to be double checked which can consume time

25 and increagse the cost of the process.

Furthermore, in the current system it is
necessary for both a client representative and a contractor
to be present to witness the compression strength test.
This is extremely resource intensive.

30 A further problem is that because of the delay
between recording the data into a log book and transferring
the data onto a computer database, the database is not
readily accessible from the computerised database in a
reagsonable time frame for analytical purposes.

35 Occasionally, the time is often increased because
contractors tend to misplace log books.

The above mentioned problems can have serious
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the person entering the data to interfere with it and

modify the test results when they do not meet safety

criteria.

Embodiments of the present invention attempt to
20 address the foregoing problems and at least to provide a
system which is improved compared to the current system.

DISCLOSURE OF THE INVENTION

25 The invention provides a system for monitoring a
characteristic of a product in a testing process, said
system including:

an information storage device for storing
information relating to said product, said information

30 storage device being separate from said product and adapted
to be affixed to said product;

writing means for writing said information to
said information storage device;
reading meang for reading said information from

35 said information storage device and storing said

information in a database; and

test means for performing a test on said product
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DlSCLC%%RE secong iocatlon together with identification data
associated with said product, and wherein said
identification data is inputted to a memory of said writing
means at said second location, said identification data
being subsequently written to said information storage

15 device by said writing means as at least part of said
information.

Preferably, a preliminary test is conducted on
said product at said second location and a preliminary test
result of said preliminary test is inputted to said writing

20 means, said preliminary test result being subsequently
written to said information storage device by said writing
means as at least part of said information.

Preferably, separate input means are provided for
inputting said identification data and said preliminary

25 test result to said writing means.

Preferably, said identification data is encoded
in a bar code and said writing mearis includes a bar code
reader to enable said identification data to be inputted to
said writing means.

30 Preferably, said writing means includes a key pad
and said key pad is used to input at least said preliminary
test result.

Preferably, said writing means writes said
information to said information storage device after said

35 information storage device is affixed to said product.

Preferably, sgaid writing means writes said
information to said information storage device before said
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product . Preferably, said product is transported to said
Preferably, said product is in a first state when

10 said product is preoduced and in a second state when said
test is performed on said product.

Preferably, said product is concrete and the
concrete is fluid in said first state and is solid in said
second astate.

15 Preferably, said concrete is formed into a test
cube and said test is performed on a solid test cube.

Preferably, said preliminary test is a slump
test.

Preferably, said test means performs a

20 compression-strength test on said solid concrete.

Preferably, said system includes weighing means
for weighing said product before said test meang performs
said test and storing the weight of said product in said
database so that the weight of said product is associated

25 with said test result and gaid information.

Preferably, said reading means reads said
information when said product is located in a testing
position where said test means can perform said test.

Preferably, the information in said information

30 storage device cannot be altered after the information is
written to said information said storage device by said
writing means.

Preferably, the information written to the
information storage device includes a time at which said

35 information written to said information storage device.

Preferably, said identification data includes at

least one of:
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delivered;

an amount of the total amount still to be
15 delivered;

additional charges;

who issued the product; and

who oxrdered the product

Preferably, the information written to the
20 information storage device includes at least one of:
date of making of a test cube;
time of making of a test cube;
slump test result;
grade; and
test cube number.

Preferably, said writing means generates a radio

PP P

25

frequency information signal to write said information to
said information storage device.

Preferably, said writing means is a hand held

- 30 device.

Preferably, said reading means includes a
reference signal generator and a receiver, and said
information storage device includes retransmission means;
wherein, in use, said reference signal generator generates

35 a reference signal, said retransmission means alters said
reference signal so that it contains the information stored

on said information storage device to thereby produce an
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sal 'ng Preferably, a plurality of samples are tested.
15 Preferably, the compression strength of said
concrete is monitored.
Preferably, concrete from approximately one out
of every six truckloads of concrete delivered to a site is
tested.
20 Preferably, the glump test result of said
concrete is monitored.

BRIEF DESCRIPTION OF THE DRAWINGS

25 An embodiment of the invention will now be
described with reference to the accompanying drawings in
which:

Figure 1 illustrates one manner of inputting
information to the writing means of the system of an

30 embodiment of the invention;

Figure 2 illustrates another manner of inputting
information to the writing means of Figure 1;

Figure 3 shows the writing means of the system of
an embodiment of the invention writing information to an

35 information storage device affixed to a test cube;

Figure 4 shows a storage means of an embodiment
of the invention for storing test cubes;
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10 DESCRIPTION OF THE PREFERRED EMBODIMENT

In the preferred embodiment of the invention, the
system for monitofing a characteristic of a product in a
testing process is used in a system for testing concrete
15 samples taken from one out of about six trucks of concrete
delivered to a site in order to monitor the compression
strength of the concrete.
Typically trucks from a batching plant transport
ready-mix concrete to a clients project site daily. Before
20 each trip is made, information about the concrete produced
at the batching plant is keyed into a computerised database
at the batching plant. Some or all of this information is
used to generate a delivery note having identification data
including a delivery number. This delivery note is then
25 sent with the concrete to the client’s project site.
Typically, the information entered into the
database includes:
the date of delivery:
the time of delivery;
30 the customer’s name;
the location of the customer’s site;
a product description;
a delivery note number;
an internal order number;
35 an internal vehicle number;
a registered vehicle number;

a total amount ordered;
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10 embodiment, a bar code encoding the delivery note number is
printed onto the delivery note. However, other pieces of
identification data can be either encoded in the bar code
or in separate bar codes or included on the delivery note
in some other manner.

15 When ready mix concrete trucks arrive at the
project site, typically one out of every six trucks is
chosen for ingpection and testing. The truck that is
chosen for testing proceeds to a test cube making centre
area where a sample of concrete is taken from the truck.

20 As shown in Figure 1, at the test cube making centre, a
writing means in the form of a hand held device 1 is used
to read identification data in the form of the delivery
number encoded in bar code 9 from the delivery note 7. 1In
the embodiment illustrated in Figure 1, the hand held

25 device 1 includes a bar code reader for reading the
delivery note 7 to obtain the delivery note number and any
other identification data contained in the bar code 9.

A preliminary test such as a slump test ig then
conducted on the sampled concrete and the slump test result

30 is keyed into the hand held device 1 by key pad 3. A slump
test is a measure of concrete workability. The test is
pexrformed by £illing a specially shaped metal cone with
concrete to be tested, removing the metal cone so that the
cone of concrete partially subsides or slumps, and

35 measuring the change of height of the concrete from the
height of the top of the cone to the height of the top of
the slumped concrete pile. Generally speaking, the greater



The invention al so provides a systemfor testing 10 concrete including

usi ng thevabpysesystem for nonitoring a characteri sti PEHSGOHIuct in
a testing process, wherein the product is a sanple of said concrete
which is tested to t her eby nonitar j3ai-d concrete.

Preferably, a plurality of sanples are tested. 15 Preferably,

the conpression nalLLen h I d conerete s QB@!
Pr ef er abl y?ﬁgoﬁcr ete g%lorlrl]%a %dx RS t&rea %hte afb el\eilce{:& osfl xtl%r uckl oads
of concr et ecdeketere dProvadsdt@hasconcnqgaeassg? the slump tmsfertibéy,

t he sl unp r t | déU
bR EF DESCREBRRGTE %E %ﬁ%anZ@ Feas W UefbihgM AN lgﬁxb(;:d? e o S he

i nventi on #PRFFRER-be descrlbed mnth reference to the acconpanying
drawi ngs in Whi @t the cube makingdi @eiierd, idboist reiestese sapasr of

i nput t | ti.on t i t ft temof an 30
embodi mont 1t OEn8LPRIEABRan 50 * 150 L3t gl At B R o her

nmanner of toporetegsamplienf oRAma tindgiorina ttilts \@ticriage Mamn;aﬁzﬁHQhﬂefdxm
Figure 3 shopggl Bg W LERAIRANELLHNR Gl utFatle of AP MMy ol the
ng info

I nvention wi romation to an ormati on storage evice affixed
to a test thBepreferred embodimenyr &he diaghd 3a ist Gr &FanfRandes o
enbodiqent gprp 8bviBe.i nvention for storing test cubes;

Further information can also be entered into the
hand held device 1. For example, the grade of concrete and
the cube number. This information is then written by the
hand held device 1 to the tag 13 together with the delivery

15 note number which was previously read from the delivery
note 7 and the slump test result which was previously keyved
in. The hand held device 1 also writes the date and time
of cube making which is automatically generated by the
internal clock system of the hand held device 1 when the

20 device 1 is being used.

After the test cubes 11 are made, they are stored

* in a storage means in the form of a water tamnk 17 so that
the cubes 11 are stored under water 15. The above sgsteps
are repeated for each truck that is sampled. When the test

25 cubes 11 are ready to be tested for compression strength,
whether this be at two, three, seven, twenty-eight or
fifty-six days or some other convenient amount of days
after they are made, the test cubes 11 are removed from the
storage means 17 and taken to a testing lab. Typically,

30 three test cubes 11 are tested at the same time to account
for any testing errors.

Before the concrete test cubes 11 undergo
compression strength testing, each test cube is weighed. a
weighing means is linked to a computer database so that the

35 weight of the test cube 11 is recorded automatically in an
electronic database.

After the test cube 11 is weighed, the test cube



Figure 5 is a schematic di agram show ”ﬂc{“@&’ﬁ/@ﬁh

resul ts ¥RVt erred froma conpression strength testin device to a
dat abase in accordance with an enbodi nent of t he |nvent|on and 5
Figure 6 is a schematic diagramillustriimng how data rel at i ng to
characteristics of the invention can be di stributed according to an

enbodi ment igf gllaedd eser testinwamdarms.in tle from of a Bﬁﬁai’ld%'ﬁmgz THE

PREFERRED %%%g%% estlnq machln? oré n t'ﬂ?e pégégrél?geeﬁo m;rl O.{:ﬂjz;%l’]oel n a

i nvention, system a characterrstic ot
testing prctdvsts tihe (ead 130 i@ yeh efmfcme telt gy bmc#e{ieﬂsha%mﬁ&es t aken

from one Ofleioly Wfiireived | UGS PhadONG Clinis withiHBECHoER Ay te i

order to nDnltor t he conpressi on stren h of the concrete.

Typi cal Py SHRBdems 6’rﬁ°§"c§§c HHE AR sh tc‘?‘?%‘ﬁ%?ﬁ)*?n testgaayenperdaiaede to
a clients P sudarnlaildes Bef aiee afésteaﬁibérlp aﬁdrraﬂe, oo rmigen

about the cangcret, prod ed at at chi eyed into a
conput er i séd FFat*: a’g‘&s the 28 49% ‘%M‘ft}b %?%neagsgﬂe Pif’%e *this
information is Usededdineneeane 2ldekader yhaouafbamartg.drdemdafédat i on

dat a | 6] WHlNe oy dal T Ve r!;“a[H?’e.Lr i éer&’é‘:!éi’fi}ya NBLEslTe! '&%’%1?:59. sent

with the concrete to the client project sit 11y,
t he i n¥®r néilieoFeafiade deanso zti“helm'ml'lmr"“:es a ‘generator for

generating a reference signal and the tag 13 incorporates a
retransmission means which alters and passively retransmits
the reference signal so that it contains the information
stored on the tag 13. The reading meansgs 21 then receives

15 the altered reference signal by using a receiver and
extracts the information from the altered reference signal
in a known manner. The information is then stored by the
reading means 21 in the electronic database of computer 23
via datalink 22 so that it is associated with the weight of

20 the test cube 11 in the database. The reading means 21
preferably reads the information before the compression
test is started as there is a possibility that the tag 13
will be damaged during the compression strength test. The
result of the compression strength 22 is also automatically

25 stored in the electronic database so that it is associated
with the information extracted from the tag 13.

As stated previously, the information contained
in the tag may include a wide variety of identification
data. However, by setting up a communications link between

- 30 the testing lab and the batching plant, it is possible for
the computer to match the delivery note number extracted
from the tag 13 with the delivery note number and concrete
data stored in the computer at the batching plant. Once
the delivery note numbers are matched, all concrete data

35 pertaining to the test cube is compiled and stored together
in a computer database at the test lab or elsewhere.

Therefore, the data collected at the test lab can



dat abase i ncl udes: t he date of delivery; t he

time of debioysrsgs 30 the custoner's nane; PCT/5G99/00i0he

| ocation of the custoner's site; a product description;

a delivery note nunber; - an internal order nunber; 35

an internal vehicle nunber; a registered vehicle nunber;

a total amunt der.ed; N - 10 -

t he anDuntﬁﬂsﬁﬁﬁsf%%ﬁjﬂﬁ§¥ﬁrﬁﬁﬂivered; t he amount of the
total anount delivertdesdaterof delivery; t he bal ance of the total
anount ordered still¢h® time of delivepg;delivered; 5 _ any
addi ti onal charges; . who issued the concrete; and

who ordered the concFBeecustomer name; gone or all of this information is
printedsas i dent thé CRbLaPi6At 8£0Bhe ausebmyesysteee. |In the preferred
10 enbodi nent, a bag codeﬂgnced&n? the delivery note nunber is printed
onto the delivery not®S PHRBUSE IGEREIPHERRES of i dentification data

can be either encodea deliverpanctedsumberpr in separate bar codes or

i ncl uded on the deliggrﬁngggﬁal othrSQGEbQLPer manner. 15 When
ready m x concrete trucks arrive at the
an internal vehicle number;

10 a registered vehicle number;
a total amount ordered;
the amount in the particular locad;
the progressive amount delivered;
the balance to be delivered;
15 the date of the cube making;
the time of cube making;
a delivery note number;
a slump tesgt result;
a grade;
20 a cube number;
the weight of the test cube; and
a compression strength test result.
Once all the test cube data is compiled it can
also be made available via a communication network to the
25 wvarious parties with an interest in the test results. any
compression strength problems can thus be linked to a
particular batch of concrete, thereby enabling remedial
action to be taken if necessary. For example, referring to
Figure 6, PC 23 is a PC at the testing lab, PC 28 is a PC
30 at the batching plant, PC 27 is a PC at the gite office, PC
26 is a PC at the clients head office and PC 25 is a PC at
the concrete manufacturers head office.
Anal&sis may be performed by comparing the
compression strength test with the product description.
35 For example, it may be found that a particular variation in
amounte of various ingredients contained in the batch of
concrete affects the compresgsion strength.



project site, typically one out of every six trucks is chosen for

i nspect i WO eMdSeesting. The truck that is chosen for tBSTSE§MBteeds
to a test cube naking centre area where a sanple of concrete is taken
fromthe truck. 20 As shown in Figure.l3gat the test cube nmaking centre, a
witing nmeans in the formof a hand held device 1 is used to read

I dentification data i h of t el i vwer qgg I n bar
code 9 fromthe del ié/’g?%/ ﬁ%%gg %r%ncgﬁquﬁg\ée%o&t%%rqg'lﬁ[euglqga%t e :ngpf
Figure 1, fbe exatpie ¢wEntieveightl day| coduprespiencstivengbieteBbs. readi ng

the deﬁx}és@y Qe CdP LRSS tmsé@iéy@aywﬂegetge nBeev2Bdsagy

other identification data contained in the bar code
preIininar?bFéépeéu@ﬁ§£9 a slunp test is then conducted on the sanpl ed

concrete and the sl unpetggbtéensdlbazly sokersas @& qumehar hel d device 1
by key pad ] s _a nmeasure of concrete workability. The

g. A sl%gp vtest IS
test is 39¥BAEIRERH VI BIPE ApecPAEP ™ 8haped netal cone with
concrete to be test afithenvvhagahhénwelaiemeate iso ttHeatradverding cdhe of

el oht  of RS20 SRt At fHuedd "B nilltn ¢x RACHEL"He! B 81AR08aT0r,
hei ght of &heleggtofsubstantdalimpeedeeed et 8inilarlgendplPuy spe&Ri ng, the

greatelp can be lowered by automating the testihg proceskhe change in
hei ght, the greater the workability of concrete. Provided the

y Qf the |
concrete passes the SPEFperRere. (a8 indugtgdpl,envifaapeRitd &UFR @5
casting | ogahis@iuict itastsides are often dirty and wet, the use of a

transponder to store information is extremely suitable as
information contained in the transponder will not be

15 damaged by dirt, o0il or water. Furthermore, it is very
difficult for any test results to be interfered with
because a tag can be used which can be written to only once
whereafter it becomes a read only device. Thus,
information contained in the tag 13 cannot be changed or

20 duplicated.

Furthermore, there is no need for physical
contact between the transponder 13 and either the hand held
device 1 or the reading means 21. This simplifies the
procedure of writing the information to the information

25 B8torage device and reading information from the information
storage device. Furthermore, the device is not restricted
to line of sight communication.

It will be appreciated by a person skilled in the
art that various modifications could be made to the system

30 described in the preferred embodiment without departing
from the scope and spirit of the invention. For example,
the information transferred by the hand held device to the
transponder or tag 13 could be transferred prior to the tag
13 before the tag 13 is affixed to a test cube 11.

35



concrete. 5 At the cube making centre, about six test cubes

11 of di M81/3#%84 150 x 150 x 150mm are nade fromthe cBRcr “““
An information storage device in the form atag 13 is attaiﬁ“j@ﬂﬁ‘m\\“
top surface of each cube. In the pregerred enbodi nent the t s & 5 *
transponder or 10 RFID devi ce. Further information can al so

be entered t PR Eh dﬁﬁ%ﬁ F e e grade of

concrete arr{J(Ii'l%t %Lt eS cl?ﬁ)e nun%g#gg 'S ﬁ%%gyng%Foﬁgrgb?ﬁgﬁ@v'wi tten by the

hand held device 1 to the tag 13 together with the delivery 15 note nunber
which was greviously z eashdd@MmdNanstel tyLINg a chHeb&cFeddrlibeogl WP test
result which was rEV|ousIZ Kﬁged in. The hand hel d devi,ce 1 al so

wites thePFRSnd T i Heteeting REPEeFBKi ARIRNPYACPR ARCINELNGH |y

gener at®d by the am tinfatma D0k Syciege odevbee hfvd Bebdidegvi ce 1 when

the 20 devi I.S: hei . ter e.test cuhes 11 are

made, they%§g§é§%§za Egh%$§%?s?%r%%ﬁdﬁgﬁﬁgué%'tﬁ%gao%ﬁ?§Fm§¥ﬁé?%r tank 17

so t hat stidragasieviide dpeing s ephomtier fvamesald. pThdugborndsiadepted are

repeat ed f@l, eRchdfiieda i@t sd Ha SGPPaELe ; Wen the test 25 cubes 11 are
ready to be tested for conpression strength, whet her this be at two,

three, seven, twenty¥HijHngmeans (fox writingygayd iBRRTBRRAPNCERVENi ent
anount1@f dayd infafhstidmeytorLgendeviéde test cubes 11 are renoved from

t he storage neans_l7..and taken to a testing lab.,Typically, 30 three
test cubes 11 are teNEFHI t%@’%sarfe"’fi%aiﬂ‘%c%%’cfgtm¥8%?‘1§ﬁy%tr8§‘ti ng
errors. said informdfiom stweragecdeticéeshdcabesitd saddr go

conpr essi og%%ﬁgimﬁeﬁiy%a%&?%é esj gube is weighed. A wei ghi ng
0 ata

means i s |inke a conput er ase So that the 35 weight of the test
cube 11 is recorded &fsfh@maand (§ox pewforming et teft conasabdsproduct

After ide &@Sthrdiftell ited®i Mthe tGat 86LrEHECsaid test result in
said database so that it is associated with said
information, whereafter the associated information and test
result stored in said database enable monitoring of the
characteristic of the product.

20
2. A system as claimed in claim 1, wherein said
product is produced at a first location and transported to
a second location before said information storage device is
affixed to said product.

25

3. A system as claimed in claim 2, wherein said
product is transported to said second location together
with identification data associated with said product, and
wherein said identification data is inputted to a memory of

30 said writing means at said second location, said
identification data being subsequently written to said
information storage device by said writing means as at
least part of said information.

35 4. A system as claimed in claim 2 or claim 3,
wherein a preliminary test is conducted on said product at

said second location and a preliminary test result of said



- 12 - iSJ)IaCed on a testing nmeans in the from of -
strengt h W {3 achi ne 19. The test cube 11 is pl aced s?l"ﬂm[!gzgﬂﬂﬂj&ml

tag 13 is not on one of the two sides that are bei ng eomnpr
practice, this will not pose any 5 pr-olisens because typically conpression
tests are performed on the snooth sides of the test cube 11 and the

only rough ' ] :he sSi ' 4 : ' aced.
A reading r%%%lsf‘bgg?ggdks:e? ﬁet‘ign g‘#’qn%t%anvgsl% ng'gel(g' %E%&?h%é?gg'lggl?he t ag
13 i s generefeyinmiparyi tesfevesrilt] Peing rsathAamortas Wwaithenr por grdd a

gener at or fﬂ'ifqrmagfaﬁr Qi:b&ﬁg_% RN, %ﬁ@'wﬁ@iﬁé‘&néé\ﬂs 1§_si georporates
a retransm ssi on neans whi gh alters and passively retransmts t he

reference steRF BRTENSE PRICHAREITBANL nf or mati on stored on the tag

13. Thesreadi ng nmeans 21 then receives 15 the altered reference signal by
using a recgiver and racts the_infarmtiqn from,the altere

ref erence signal {.ns¥8§%msn§hﬁgﬁe%1.ﬁg ic#ornfm';t’i %helzge;f%eﬁeggﬁ?ga by

t he r eatipigt npeas s 2 & rien prioy idlest thooni inpiwt tairss s aid chfent 2figd8tion via
datal i nk 22,50, t0ah LhskSpaaiagialad, Wddt tgwal at 913201 eshgst cube 11
in the data asaé.g'fliﬂe réadlpng rrea’fns 1 preferably re%%s tﬂel%’ﬁformation
bef ore t he &M essi on test is started as there is a possibility that

the taggl3 wi || be damaged during the conpression strength test. The

result of the conpression strength_22 is glso_autonaticall]y, 25_stored in
the el ectronic dat aba§e5¥5tf‘ﬂa?gi Flia'é,‘mf?sdﬁ fhage 4 %t#%/’rfg ?hformation
extracted fwlhheréine safjldl3dentification derestid exhquded olis| g, bahecode

'nfor”a“(Nkﬁ@nggi&egriting meang includes a bar code reader to enable
gaid identification data to be inputted to said writing

15 means.

7. A system as claimed in any one of claims 4 to 6,
wherein gaid writing means includes a key pad and sgaid key
pad is used to input at least said preliminary test result.

20
8. A system as claimed in any one of claims 1 to 7,
wherein said writing means writes said information to said
information storage device after said information storage
device is affixed to said product.

25
9. A system ag claimed in any one of claims 1 to 7,
wherein said writing means writes said information to said
information storage device before said information storage
device is affixed to said product.

30
10. A system as claimed in any one of the preceding
claims, wherein said system further includes storage means
for storing said product after said information storage
device has been affixed to said product and said

35 information has been written to said information storage
device, and wherein said product is retrieved from said

storage means before said reading means reads said



in the tag may include a wide variety of identification dat a. However,
by setti WP 031804 ommuni cations |ink between 30 the testingPCAFCANEOYhe

bat ching plant, it is possible for the conputer to match the delivery
note nunber extracted fromthe tagi33_with the deliv

concrete data stored in the conputer at the batching @Hﬂt“lﬂmgﬁﬂ“ I“
the delivery_note nunbers are matched, all concrete data pertal ni ng to

the test ctBEoFBat bﬁBlIed and stored together in a conputer database at

the test |lab or el sewhere. Therefore, the data collected at

t he test can : . cedadi I ncl ude
A t d £ d )

t he fO||OMA£g system aﬁec&gfgeoflgéﬁnVéoge oF pre B9 the tinme

of deliverglaims, wherein spid prodwedr iafm a sfirst statetwbepogadfon of

the cust Onﬁfédﬁbﬁels produced and URE DIHHHa dAsLEd PVhERA; said test is @
del i very note_nunbe an internal order nunber;

an |nternéPeV€ﬂFEF@ ffnBaid pgoduct. a registered vehi cl e nunber :
a total anmount ordered, the amount in the particular |oad;

t he progresgi ve anoupt _delivere t bal,ance.to_be
doriverea s - R e9FkehCaBCeapipRg dmeindll ng whersih‘adfa

product is concrete and the concrete is fluld in said first

10 state and is solid in said second state.

13. A system as claimed in claim 12, wherein said
concrete ig formed into a test cube and said test is
performed on a so0lid test cube.

15
14. A system as claimed in claim 12 or claim 13,

wherein said preliminary test is a slump test.

15, A system as claimed in any one of claims 12 to
20 14, wherein said test means performs a compression-strength

test on said =o0lid concrete.

16. A system as claimed in any of the preceding
claims, wherein said system includes weighing means for

25 weighing said product before said test means performs said
test and storing the weight of said product in said
database so that the weight of said product is associated

with said test result and said information.

30 17. A system as claimed in any one of the preceding
claims, wherein gaid reading means reads said information
when said product is located in a testing position where

said test means can perform said test.

35 18. A system as claimed in any one of the preceding
claims, wherein the information in said information storage
device cannot be altered after the information is written



the tinme of cu maki ng; a delivery note nunber;
a slunp t‘ggtm{:’g@dlt; a grade; 20 m\ ﬁl Hm
t he wei ght of the test cube; and a conpresls\m“ t
result. Once all the test ggbe data is conpi*lell it can

al so be nade avail able via a communi cation network to the 25 various

arties w At | L he t |ts.. _An canpression strength
Brobl ens CE{E’ '?%l}sdqblg{i | nEepdu%}?) %Afé s%gigP%u SV 6% &Y SR AARIPYT ( her eby

enabl i ng r &fe8&@Sa action to be taken if necessary. For exanple,
referring to Figure 6, PC 23 is a PC at the testing lab, PC 28 is a PC
30 at the gatchi ng plant, PC 27 is a PC at the site office, PC 26 is a
PC at the &Pirents hedd 53EHS% athFined| snape gpe of the paesediamg

manuf act ur elailmeqd wifdriein the informatidfAakystsefByDenReHHF I on
conpari ng ression strength.test_ with the product description.
35 For exa%gﬁg,aglet Cdn%;}%ee J’f%{}nuaé?%a% gllﬂ?ir?}:cﬁ#‘éf:&\/érai"gt EF9Epation punt s
of variouswra§tedn &o sadightirifednaniohesbatabeoieviceconcrete affects the

conpressi on strength. - 14 -
Once tests_are conpleted at other time intervals, for exanple
twenty-ei ghP -day conpr E¥SitER a5 SHpimedsin any ongeof tdstimscantal 40 ,be

associld edwhelrle ibh@aiiPiduil ¥ icat Dbk 3hL€E PR Rudes at least one of:

a date delivery;
a time of delivery;
a customer name;
a location of a customer’s sgite;

15 a product description;
a delivery note number;
an internal order number;
an internal vehicle number;
a register vehicle number;

20 a total amount ordered;
an amount of a locad;
an amount of the total amount ordered which has
delivered;
an amount of the total amount still to be

25 delivered;
additional charges;
who issued the product; and
who ordered the product

30 21. A system as claimed in any one of claims 1 to 20,
wherein the information written to the information storage
device includes at least one of:

a date of making of a test cube;
a time of making of a test cube;

35 2 slump test result;

a grade; and

a

test cube number.



5 The systemclearly contains a nunber of advant ageous over

pri or artvosoassi So¥s . Wt hout hunan invol venent m“ug
of data, errors attributed to human error can be eli ME\ ‘ﬂm‘

| east substantially reduced. Simlarly,d abour costs 10 c wer ed by
automating the testing process. Furthernore, as i ndustrl al
envi ronnents such as constructiqn sjtes are often Yo @ t he
use of a 22-transpoftd@¥StE%s£5r & L‘H TSP Lt rema}lr‘%/ 8 g éﬁhg

i nformati og1aoRkai wheriedn baid ansipointermeans getebates dawagee by dirt,
of | or wat frga FW%E}EEEE%% dide 8 g&d%la nt%%iié&%mﬁléoinﬁahhﬁ%ﬂ gl ts to

be interfe Secause a e used can be witten to
only once saidwhofezmasdon ﬂkﬁ?ﬂﬁﬁ;éﬁ?%ﬁ&lonly devi ce. Thus,

i nfor ion contained in the tag 13 cannot be changed or 20 duplicated.
Furthernore, there is no need for _physical cont ac etmee

transponde®313 and ePt R¥StEMe 3% cdaidef in acf@(/l?fée 1°%r Pﬁepfssagﬁé‘ Ireans
21. This signpkhkl eshidiein saideasit Pnpfmeans i hy ahhandf beidt device .t he
informati on 25 storage device and reading information fromthe information
storage device. Furthernore, the device is not restricted to line of
si ght commm cation. A system as cldimed |in anuppreceht thebpracpdisgn

ski 'l e 0 éggms, elr 138 ts 45U {Fﬁhﬁégﬁé'Qﬁélﬁééhdabﬁeﬁ%ﬂénk% t he

system escri In the pr ef erre nmbodi nent w t hout depar,ting from
the scope &AgD8Bi Hepﬁﬁatt% anf ehiTeneiver  e3afppaid InfORBaticn nution

transf err edeByalgee et el pid £ erdOrifiemi ssibhanepnsdewheretiag ih coul d

be transierted BULGT 10 U081 805 a1 081 0LE L Gehlatds & Hullebthdd

signal, said retransmission means alters said reference
15 signal so that it contains the information stored on said
information storage device to thereby produce an altered
reference signal which is received by said receiver,
whereafter said reading means extracts said information
from said altered reference signal.
20
25. A system as claimed in claim 24, wherein said

retransmission means is a passive device.

26. A system as claimed in claim 24, wherein said

25 information means is a transponder.

27. A system as claimed in any one of claims 24 to
26, wherein said signals are radic freguency signals.

30 28. A system for testing concrete including using the
system as claimed in any one of the preceding claims,
wherein the product is a sample of said concrete which is

tested to therxeby monitor said concrete.

35 29. A system as claimed in claim 28, wherein a

plurality of samples are tested.



THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: stem
for noniteig-ongiaschar acteristic of a product in m‘:ﬁ“ﬁ sai d
systemincluding: 5 an inf or mation st oragﬂ‘\m wu‘ﬁ ring

information relating to said product, d_informati st ot age devi ce
bei ng separate fromsaid product and adapt ed to be affixed to sai d
product ; writing means for ertlng said information to 10

sai d i nfor @i on st orAgBYBESPcRs claimed in cladm, @B @rn&di® %91 eadi ng
sai d infor Rpidpeihrone compiedsihBhosRengths b agd dldmerend $50ring said

information in, a database; and test nmeans for performng a
test on saitPTt AEE- 15 to produce a test result and storing said test
result in sai d database so that it is associated with said

i nfor magl ory4 wher eaf tzgrs}t,gg sggcba%ggehng_gr gghllgln 3%ndv;heeslt gsul t

stored i'n sald dat abase ‘ena e nonitorin charact erls 1c of the
product. 2@lump test respl§yefeanrid @P&F#@&ﬁ A scmginhteregherei n said

product is produced at a first |ocation and transported to a second
| ocation before said information storag device is affixed to said
product. 252- 3. A sysatelrgnflrippdi fBd2P¥ oPs M2 CIHERi 48 sBPd

product is 3ransperétd tonseeteseeondabpedikiatiecdgeldity out & tévery
| dentifheatiop dals 223985 2bedcuhbleta’ e i9%Ck AL sice.



wherein said identification data is inputted to a nenory of 30 said witing

means at é%bgﬁﬁgcond | ocation, said identification dataTiseEngoio?
subsequéﬁ I itten to said i nformation storage device by said witing
nmeans as at | east part of said information. 35 4. A system as
claimed in claim2 or claim3, Weerein a prelimnary test is conducted
on sai d product at said second location and a prelimnary test result
of said _ : - 16 prelimnary test is
inputted to said witing neans, said prelimnary test result being
subsequently witten to said ~ information storage device by said witing
nmeans as- at | east part of said information. 5 5. A system
as clainmed in claim4, wherein separate i nput nmeans are provided for
inputting said identification data and said prelimnary test result to
said witing means. 10 6. A systemas clainmed in claim4 or
claimb5, wherein said identification data is encoded in a bar code

and said witing nmeans includes a bar code reader to enable sai d

identification data to be inputted to said witing 15 nmeans.

™




7. A ﬁyﬁ& Q*as clainmed in gny one of clains 4 to 6, wherein said
writing mexnd udes a key pad and said key pad i s useRCT/8GHIMBUET at

| east said prelimnary test result. 20 8. A systemas clainmed in
any one of clainms 1 to 7, wherein said witing neans wites said
information to said i nformati on st2Bage device after said information
st or age device is affixed to said product. 25 9. A system as
claimed in any one of claims 1 to 7, wherein said witing nmeans wites
said information to said i nformation storage device before said

i nformation storage device is affixed to said product. 30 10.

A systemas clained in any one of the preceding clains, wherein said
system further includes storage neans for storing said product after
said information storage devi ce has been affixed to said product and
said 35 information has been witten to said information storage

devi ce, and wherein said product is retrieved fromsaid st or age neans
bef ore said readi ng neans reads said -17- i nformation




11. A systemas clainmed in any one of preceding clainms, wherein
sai d proQWg&U%ﬁPJn a first state when said 5 product is ppotscesiodiord in a
second state en said test is performed on said product. 12.

A systemas clainmed in claim11l, wherein said product is concrete and
the concrete is fluid in said first 3ff state and is solid in said second
state. 13. A systemas clained in claim1l2, wherein said
concrete is forned into a test cube and said test is performed on a
solid test cube. 15 14. A systemas claimed in claim12 or claim
13, wherein said prelimnary test is a slunp test. 15. A
systemas clained in any one of clains 12 to 20 14, wherein said test
means performs a conpression-strength test on said solid concrete.

16. A systemas clainmed in any of the_preceding cl ainms, wherein
sai d systemincludes wei ghi ng nmeans for 25 weighing said product before
said test neans perforns said test and storing the weight of said
product in said dat abase so that the wei\ght of said product is

associ at ed with said test result and said information. 30 17.
systemas clained in any one of the preceding cl ainms, wherein said
readi ng neans reads said inforngtion

N
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when said product is located in a testing position where sai d test

means canWRI¥YrM-said test. 35 18. A system as cl aFEFGPHUY one
of the preceding clainms, wherein the information in said information
st orage devi ce cannot be altered after the information is witten
- 18- to said information said s#f age device by said witing
nmeans. 19. A systemas clainmed in any one of the preceding 5
clainms, wherein the information witten to the information st orage
device includes a tine at which said information witten to said
i nformati on storage device. 20. A systemas clainmed in any one
of claimse 2 to 19, 10 wherein said identification data includes at | east
one of: a date delivery; a time of delivery;
a customer nane; a location of a customer's site; 15
a product description; a delivery note nunber;
=
1
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an internal order nunber; an i nternal vehicle nunber;

a regi St%opﬁﬂis 4 € nunber; 20 a total anmount orgéergssneio?

an anount of a [ oad; -an anount of the total anount ordered
whi ch has del i vered,; an anount of the tota
amount still to be 25 deliﬁgred; addi ti ona
char ges; : who i ssued thd product; and : who
ordered the product 30 21. A system as clainmed in any one of
clainms 1 to 20, wherein the information witten to the infornation
st or age devi ce includes qat | east one of: a date of
maki ng of a test cube; N a tine of nmaking of a test cube; 35
a slunp test result; a grade; and a test cube
nunber . \\> - 19 -
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22. A system as
wherein said witing
si gnal towetrvaseai d
23. A system as
wherein said witing

clainmed in any one of the preceding cl ai s,

nmeans generates a radio frequency information
information to . said information st@@gq;gg@yfoge 5
clainmed in any one of the preceding cl ai s,

means is a hand hel gglevi ce. 24. A system

as clainmed in any one of the preceding 10 clains, wherein said reading

means i ncludes a reference si gnal generator and a receiver, and said
i nformation storage device includes rettansm ssion neans; wherein, in
use, said reference signal generator generates a reference signal, said

retransni ssi on neans

ters said reference L5 signal so that it contains

the information stored| on said i nformat {on storage device to thereby

produce an alter

reference signal whigh is received by said receiver,

whereafter said f4adi ng neans extracts sai d]information fromsaid

altered reference Skg;al 20
wherein said retransm ssi on

systemas clained in

Alsystemas clainmed in claim 24,
S & passive device. . 26. A
sald]25 informati on neans is a

cl aim 24, wh

transponder. . 27. A systlemlag clafnmed in any one of clainms 24 to
26, wherein said signals are radio frequency signals. 30 28. A
system for testing congrete including usingjthe systemas clained in

any one of the precedi pg clains, .‘\\\\~
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wher ei n-#he-pwoduct is a sanple of said concrete which is
thereby nonitor said concrete.

35 29.

tested to
A systemas clained in claim

28, wher e'(ﬂ) ﬁ\TERMﬂbHK@kPﬁMC 0108 RUPLISSERC S EFEBIERATENT COOPERATION TREATY (PCT)

-20 -
31.

result o
any one of clains 28 to

of every 10g3pinterhdtidndi PuPREGonddareONCr et €
PCT
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wherein the conpre55|on strength of sai

A system as cl ai ned
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