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A TESTI NG DEVI CE FOR PRECI QUS METALS Field of the
I nvention The present invention relates generally to a
wo emwiossgsdevi ce for assayi ng precious netal s. PCT/SG2006/000341
Background of the Invention There are various
quantitative techniques to assay precious netals, in
particul ar gold, including spectronetric, colorinmetric
and gravinetric techni ques. One of the nore commonly
used t echnd GFSTFINGoDEYISE FORJ PRECIQUSI MEITALS
el ectro-chem stry. Unlike the other techni ques which
are generally too conpl ex, expensive or bulky to be
used by nost jewelers, the electro-chem stry technique

FiIYIY S Stie Bavan#dwh rel ativel y i nexpensive sol ution
"FG'E§§EV‘§6T6"FUT‘§?anple, in the teaching of

t Qﬁﬂ;
eI evlt r o?%em crg% lp%%%@é&?sle%%'%%md%%g% peC|‘arre%e?1:slng
q %%Ey a.gescrlbed g{ectro.% f and a small current
eé’r?ocb? tHE VT AR e Lpet n. An external
el ectroni c neasuring instrunent is then applied to the
charged surface, and potential difference decay is

observed, tracked and anal ysed by the externa
enti®Rver, there are sone inherent

problenB W th
There are various quantitative techniques to assay

precious metals, in particular gold, including
spectrometric, éolorimetric~and gravimetric techniques.

One of the more commonly used technologies to assay gold is
based on electro-chemistry. Unlike the other techniques
which are generally too complex, expensive or bulky to be
iised by most jewelers, the electro-chemistry technique
provides an easy and relatively inexpensive solution to
assay gold.

For example, in the teaching of Medvinsky et al. of US
patent US 4,799,999, an electrochemical process is used
whereby a specimen is wetted by a described electrolyte and
a small current anodizes the surface of the specimen. An
external electronic measuring instrument is then appliedfto
the charged surface, and potential difference decay is
observed, tracked and analysed by the €xternal measuring
instrument. However, there are some inherent problems with

such electrochemical testing equipment.
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such el ectrochem cal testing equipnent. Typically, such
testing equi pnment would include a syringe filled wth
whyarosdebori ¢ acid sol ution. The hydrochl ori c BCI/8G2006/000341
solution in the syringe may be easily discharged as a
result of inadvertent contact or pushing of the
pl unger. The syringe is connkcted to a neasuring
i nstrunment through lengthy wires. The set-up of such
t estTyRy aaguli preich steHeing crquinmerdt sowld i inelude a
various conponents have to be physically
s yirmitreyec dhirldctce dvittth diyed ot veri ¢ \desind neesisutriesrent Tise
taken, it is necessary for the user to hold the
hysMddige siue ad dtsdhe 1wz zire e tdharisigd Meey atagd S1y
the specinmen (or the anode) for the period of the

IR AR a NRIKHK & f M dSRIIHBh e PERRY 48 A¥hing of

desi gned to be hands-free and the user has to engage

t he in to ensure good contact with the specinen.
thfu?’tlh“g‘?‘%?orﬁe, it may be difficult to deposit

hydr ochl ori.c aci,d sol utign an irrequl.arly-shaped or

UneVdE SHFREE Ay UM SLEDG RTINS R et

such circunstances can he very difficult. The present
thrauaht ileRdihe WSt ovide S4ovR o sGholiasteinest i ng

device for assaying precious netals that, inits
equdpmend difb ddisnefiore mypgaradmne sdnamb@risfus components

have to be physically interconnected to one another.

When measurement is taken, it is necessary for the
user to hold the syringe such that the nozzle of the
syringe contacts the specimen (or the anode) for the period

of the measurement. Therefore the testing equipment is not

- ‘designed to be hands-free and the user has ﬁd“éﬁgéééﬂﬁﬁé

nozzle to ensure good contact with the specimen.

Furthermore, it may be difficult to deposit
hydrochlofic acid solution on an irregularly—shaped or
uneven surface and so the taking of measurements in such
circumstances can be very difficult.

The present invention aims to provide a novel
electrolytic testing device for assaying precious metals
that, in its various embodiments, may provide a number of
advantages, and may address one or more of the above-

mentioned problems.



advant ages, and nay address one or nore of the

abovenenti oned probl ens. Summary of the Invention In
w@ewonskasce Wit h the present invention, there PGI/SG2006/000341

provi ded a self contained electrolytic testing device

for assaying precious netals conprising: a housing

wi th a detachabl e sub-housi #g, sai d housing incl udi ng

an anod% obe which in use is attachable to a first
8 K2R inder test and a cathode probe

which in use is positioned in proximty to a second

sur f&c @cepPrdaacsp aditie fhea byasegits gavsart ipsunttdere is

partially within the subhousi ng, said dispenser
provndeaidniangedf eloadiariolept ied egélrolandd wesdd ndj sansiengfor

said electrolytic gel to electrically link the cathode
aspeghiegt erehe onec ard a3y caa@ rafsihige speci men; and

el ectrical circuitry nounted within the housing, said

el ectrical heiusGiigt fd thh aUeiR taeRahakl Raraht ANy, Sidid 4

current flow between the specinen, the electrolytic

gel ohggpgngﬂ%lﬂﬁﬂg .%%dgh%ﬁecﬁEgggewB&%%ein use is

Preferably, the testing device conprises a Syringé

havingagnBhiR0Rh OPISEkedut2aBePh O bl d2d: test

and a cathode probe which in use is positioned in
proximity to a second surface of the specimen;

a gel dispenser mounted partially within the sub-
housing, said dispenser containing an electrolytic
gel, and in use dispensing said electrolytic gel to
electrically link the cathode probe to the second
surface of the specimen; and =~ ’

electrical circuitry mounted within the housing,
said electrical circuitry in use generating and
analysing current flow between the specimen, the
electrolytic gel, the anode probe and the cathode

probe.

Preferably, the testing device comprises a syringe
having a plunger connected to a piston through a rod, said

piston snugly fitting within the wall of the syringe.
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piston snugly fitting wthin the wall of the
syringe. Preferably, said testing device conprises a
w@kwngstsse hat is mechanically coupled to a threemea2006/000341
section of a shaft, said plunger being displaceable by
the rotation of the shaft. Preferably, said rotation
of the shaft is effected throough a series of gears
connected to a knob or a ratchet. Preferably, said
r ot Ariefiemsfolthe seid ttastiaig dawide HeemRih 22 rivlp binger
ratchet acting directly on said shaft. Preferably,
theal d selmesthrand itd Il yetouslatl dpers dthigadeant seck ok b a
or a ratchet. Preferably, said electrolytic gel is
shdifensad gInaiy aiory | ¢ dpicaiebion Bhethwusdtgl Son of
distal wal | . I n accordance with another enbodi nent of
fﬁfent invention, there is provided an
ectr ytic testing devi ce for assayi ng precious
netals t he device including: a housing; electronic
circuitry nDunted within the housing for testing a

speci e dIS nser_.renoy. ed, W thin
sai & Dr?d%s’?aﬁbl or>Hi pfeoﬁsalq?gor’ar?ﬁq:é{? ngﬁﬁtrr clsgeefPfected
t herefrom an actuator nmechani smw thin said housing

thrue U RTHES HH FATHiIPERECI F AL PR s‘b%r%eratChet-

el ectrolytic gel therefrom

Preferably, said rotation of the shaft is effected

through a knob or a ratchet acting directly on said shaft.

Preferably, said electrolytic gel is dispensed by

turning a knob or a ratchet.

Preferably, said electrolytic gel is dispensed through

a nozzle located on the housing’s distal wall.

In accordance with another embodiment of the present
invention, there is provided an electrolytic testing device
for assaying precious metals, the device including:

a housing:;

electronic circuitry mounted within the housing
for testing a specimen;

a gel dispenser removably mounted within said

housing for dispensing an electrolytic gel therefrom;
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an anode probe connected to said electronic circuit
for connection in use to a specinen; and a cat hode
w@e@beswsonnect ed to said el ectronic circuit foPCT/SG2006/000341
connection in use to a specinen via gel dispensed from
sai d gel dispenser. Enbodinents of the present
i nvention may provide an integrated, self-contained,
portable, electrolytic testing device for fast and
easy assafhgiugiiagimaehandsa iitthe deddéumhderor
|'i ght wei ght and durabl e, and may provide hands-free
use, agitadadmd madvegedntdidipemersi 1Y efs g8 didpbrald ow
for the testing of irregul arly-shaped speci nens. Bri ef
Desceilptitao 1gft itchedlr ahletgFrbmg. 1 shows the right
side view of a preferred enbodi nent of a testing
devi ce andnl GaodeUS a usi-ng..:H q. ows
the top sectional ?Fg%eo?gFﬁggggghggs%ﬁég %ﬁ&%t% SHGins
an e ANt of .ang of. mechani ca

conmponents wthin e sub-housing;

alternativye inment . of the arrangenent of

nechanica% 8§g§§%SnP§ORFtﬁPHn?ﬁgeaugﬁoﬁéFﬁg?lﬁFFﬁoﬂﬁé
sub-housing ihomn in the process of being nounted on
the WaFRMhouSPRgCORNGCEE0RheRsUERetPOp FPe®iBEN MEa gel

testing device;
dispensed from said gel dispenser.

Embodiments of the present invention may provide an
integrated, self-contained, portable, electrolytic testing
device for fast and easy assaying of precious metals. The

devices may be lightweight and durable, and may provide

hands=free uss, prévent inadvertent dispensing of gel, and

‘allow for the testing of irregularly-shaped specimens.

Brief Description of the Drawings

Fig. 1 shows the right side view of a preferred
embodiment of a testing device and its housing and
sub-housing;

Fig. 2 shows the top sectional view of the sub-
housing;

Fig. 3 showé an embodiment of the arrangement of

mechanical components within the sub-housing;
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Fig. 6a shows the left side view of the testing
device; Fig. bb shows the front view of the testing
wa@lea7 08565 g. 6¢ shows the back view of the teBCT/8G2006/000341
device; Fig. 7 shows the bottom view of the testing
device; Fig. 8a shows the front view of the spring
clipwith its handle renovedé Fig. 8b shows the front
view of the handle. Fig. 9 shows a close-up view on
t he Fignt 4sebevenanfaihernetivei debodément ofiethesting
device; Fig. 10 shows a close-up view on the front
sectapnanfenbet| eft mscdenicalv cobmpbrehest whghievitse sub-
and a detachable crocodile clip; Preferred Enbodi nents

of theusDNGNt wOBh ThRet SGb+AGuSlENG CShHR 88 EHOVWrbBess of
Fig. 1 conprises a housing 110 to house vari ous

mechgdi 6§ menst gk ek M 6&! nsLPRsgst Sy needed for the

functionality of the testing device ibo. The housi ng

i f I h
g G AR B R T S TR

b- ' 13 | t gd the housjng 110 t
For 1 20 ol B8 hoEET ni> i TL 4R GAGH, OF of A AF 418 o

ralldgggcg;oove type sliding nechani sm although

Fig. 6b shows the front view of the testing device;
Fig. 6c shows the back view of the testing device;
Fig. 7 shows the bottom view of the testing device;
Fig. 8a shows the front view of the spring clip with
its handle removed.

Fig. 8b shows the front view of the handle.

"Fig. 9 shows a close-up view on the front section of
the left side view of the testing device;

Fig. 10 shows a close-up view on the front section of
the left side view of the testing device and a

detachable crocodile clip;

Preferred Embodiments of the Invention

The testing device 100 as shown in Fig. 1 comprises a
housing 110 to house various mechanical and electrical
components needed for the functionality of the testing

device 100. The housing 110 is preferably of an elongate
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ot her coupling nmeans may al so be used. The housing 110
and sub-housing 113 are preferable made of |ightwei ght
w@ee7dsfesbl e material, such as, for exanple, pPPEESGIOEN00341
rubber material. The housing 110 is adapted to include
a nozzle 115 which is coupled to the distal wall 121
of the housing 110. The nozzl’e 115 nmay be coupled to
the distal wall 121 of the housing 110 t hrough a
re¢ERRAMLEE Sheger ks bR ffevem@néaw hedidc ail thriot onsi’ en
118 may be forned as a nol ded feature of housing 110.
P¥Ami ous neans of coupling the nozzle 115 onto the
cylindrical protrusion 118 nay be used. For exanple,
nozzRedétBchatbleheubyhbndihgall 18r akr msuaBed13nEBY the
screwed and tightened together. Alternatively, the
h@ﬁ@@ngemﬂooﬁolggrﬁfatB@mﬁ@é%behéﬁglﬂﬁyuﬁ§tbgﬂggggh for
he

the cylindrical protrusion 118 by adhesive neans

eﬁgﬁphgushn9a113ahas 2odgh éygeeg§gaéﬁ§”ﬁéhHS£1s oglthﬁugh

the formof a syrln e 200, cate rern as"s

OE% r 80préﬁéeﬁggh¥ mggfafgéiﬁgeyﬁgdsyrfﬂ thghgaéiip and

eria n nore pr era

transpare pl ast ter e syringe 200
S*@%rﬂa??éigga%?uﬁasrp%ga 18 7305, BhchLdRE soRaht sed
203 through a rod 210, said piston being snugly fitted
dyprbhe mﬁg?ﬁéaaraﬁBFEra%f fpe example, plastic or rubber

material.

The housing 110 is adapted to include a nozzle 115
which is coupled to the distal wall 121 of the housing 110.
The nozzle 115 may be coupled to the distal wall 121 of the

housing 110 through a cylindrical protrusion 118. The

“cylindrical protrlsion 118 may be formed as a molded

feature of housing 110. Various means of coupling the
nozzle 115 onto the cylindrical protrusion 118 may be used.
For example, nozzle 115 and the cylindrical protrusion 118
may be screwed and tightened together. Alternatively, the
base section 120 of the nozzle 115 may be bonded to the
cylindrical protfusion 118 by adhesive means.

The sub-housing 113 has a gel dispenser/container,
e.g. in the form of a syringe 200, located therein as shown
in Fig. 2. Preferably, the syringe is made of a plastic
material. Even more preferably, the syringe is made of a

transparent plastic material.
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cylindrical wall of the syringe 200. The syringe 200
conpri ses two openings, a spout 201 at its distal end
wo e@mostesch gel may be di spensed and a proxi meaPCDPEING000341
218 through which the piston 203 may be inserted into
the syringe. The proxi mal opening 218 of syringe 200
Is surrounded by a cylindrical flange 214. The body of
the syringe 200 may be coupled to the sub-housing 113
by iTserayimigigehe? @y |daomirtiiceds fd qnigmdid 2075 twiel dyrisge
200 into a slot 315 which is forned on the bottom
at3wcdhace tof 4 e sudn OB itgchigh neafod el @pesding winsk o
t he sub-housing 113. A knob 140 is coupled to the back

be¥@ld RfugduP-RAUIdG ol khd o ftd i IR s Gfhd he

pl unger 205, and so dispense an electrolytic ge
ed WA 0,4 Rg SUD Oiq]o.Th 2»{}8 e
cyg‘g?ltlﬁl%gql e p urbﬁ‘{;el(r?l 156)1&?%% S aft%‘ ODR’ e knd 00140
may .be cqupl ed ta shaft 229 dirgegctl S0 &ﬁgt t.he k %p
COI TR r1y SRSTHIRE 1t e SERTT BP0 B Bt 1R i g rom
.. Alternatively, the knop 140 may be caqupled to shaft
whish Gedo gy £ dispeniedyid UFPEoHIR ! APFHN% Hohh
in Fig. 4 . The use of the knob 140 and shaft 229, as
thaeghaghgislh G B sten gdat navaldeowi¥ser tesk vrdice the
control of the anmpbunt of gel dispensed. The
syarimgregenment nmay al so aid insafety, in that accidental
di spensi ng of gel nmay be | ess
The proximal opening 218 of syringe 200 is surrounded
by a cylindrical flange 214. The body of the syringe 200
may be coupled to the sub-housing 113 by inserting the
cylindrical flange 214 of the syringe 200 into a slot 315
which is formed on the bottom surface of the sub-housing
113 near the opening end of the sub-housing 113.
A knob 140 is coupled to the back wall of sub-housing
113 to control movement of the plunger 205, and so dispense
an electrolytic gel contained within the syringe 200. The
knob 140 actuates the plunger 140 via a shaft 229. The
knob 140 may be coupled to shaft 229 directly, so that the
knob 140 directly rotates the shaft 229 as shown in Fig. 3.
Alternatively, the knob 140 may be coupled to shaft 229
through a series of gears 401, 402, 403 as shown in Fig. 4.
The use of the"knob 140 and shaft 229, as well as

optionally the gears, allow for accurate control of the

amount of gel dispensed. The arrangement may also aid in
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likely to occur. In a preferred enbodi mrent of the
i nvention, as shown in Fig. 3 , the shaft 229
w@eopsses a first end section which is coupl eBCT/SG2006/000341
directly to knob 140, a mddle section which is
t hreaded and a | ast end section which is nounted into
the back wall of slot 315. The shaft 229 is preferably
| ocated centrally at the bottom of the housing 113 and
sgpabbi ngnbshatencrhdebisk daspbeobinpobf3gdlandykbebless
140. The shaft 229 may be rotated freely along a
li kedyaktoamcsubet ween sl ot 315 and knob 140. The | ower
section of plunger 205 conprises an opening 207,

Mherﬁhnalb@ef@ﬂ@édsémbagﬁméﬁttBfeﬁﬂédlﬁ9eﬁ5§5n'tagaghown
be coupied to the threaded section of shaft 225 by a

ﬁcmﬂ ng, aEBéOEhaﬁ €b 850k Empghs S lﬁaﬂrg@%ﬁgt gésgﬁon

the pl unger 205 I's mechanically couple

d f
Qi Skt ?%?éﬁ?—gs‘@? bagRuat b of "FhATE, Behgen
ti th ft 229, | th nbodj t of th
wRRGRnts oRhEERASTorat] B aPEKRDD. Ta0HEY WL FRstp BpRgted
to only one direction by replacing the knob 140 with a
l?%@cﬁ@? bagkigatioff oflehe34§ri nFoee ntlyaft sd22ake pl ace

usi ng
preferably located centrally at the bottom of the housing

113 aﬁd spanning between the back wall of slot 315 and knob
140. The shaft 229 may be rotated freely along a lateral
axis between slot 315 and knob 140.

The lower section of plunger 205 comprises an opening
207, wherein its inner surface is threaded so that it may
be coupled to the threaded section of shaft 229 by a
screwing action. Therefore, when shaft 229 rotates, the
plunger 205 which is mechanically coupled to the threaded
section of the shaft 229 through opening 207 may be
displaced forward or backward by the screwing motion of the
shaft 229.

In another embodiment of the invention, the rotation
of knob 140 may be restricted to only one direction by
replacing the knob 140 with a ratchet.

Activation of the syringe may also take place using
other mechanisms. For example, a pressure plate or other

element could be provided in the sub+housing 113 to press
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“panel 503 fay theréby serve as a visual gel level

ot her mechani sns. For exanple, a pressure plate or
ot her el enent could be provided in the sub-housing 113
w0 00pssson t he plunger 205 to urge the pi st onPQDSG2006/000341
di spense gel. The pressing elenent could for exanple
be actuated using simlar nmechanisns to the knob 140
and shaft 229. The syringe By al so take any ot her
suitable form and could generally be replaced by any
ors tiltealp lurjerp Al rigp déﬁg%géh%.@l.smi?r@ dtefispense "gel.
reservoir, spout and actuator. The di spenser/syringe
THER o 1es sl rep aslamen torcomld bor eaxsipls ke potaiated bes ing
refilled. To allow a user to know when to repl ace the
s 196 1 £ M arof ssy 1 agn 2 06hote. TR0 vdredh dHefige?29.
contai ned therein is nearing exhaustion, a transparent

paneﬂ'l}e%?%ﬂ?ﬁ/g@%fﬂ# acesh fdk&XPl Schdeadui o sStGdm, and

end o e top surface of the housing 110 as shown in
P, Gy BUSDE B PUP P umai e e ans ity
ABESLELTRd, A 4 o8 SRS ol N A o
A D LA R S S
sub- housing 113 off of the main housing 110, by

e renmovf ey tPRing riekel Dod- from t he sub-housing 113, or
by renovi ng
To allow a user to know when to replace the gel

content of syringe 200, e.g. when the gel contained therein
is nearing exhaustion, a transparent panel 503 may be
placed for example, near the distal end of the top surface

of the housing 110 as shown in Fig. 5. The transparent

indicator. It is therefore preferably that at least the
section of the syringe 200 toward the spout is made of a
transparent material, such as for example, transparent
plastic.

A syringe 200 may be refilled/replaced by sliding the
sub-housing 113 off of the main housing 110, by removing
the syringe 200 from the sub-housing 113, or by removing
only the syringe body from the piston 203 and rod 210 for
refilling. A new syringe, a refilled syringe or a refilled
syringe body, may then be remounted in the sub-housing 113,

and the sub=housing 113 remounted on the main housing 110.
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only the syringe body fromthe piston 203 and rod 210
for refilling. A new syringe, a refilled syringe or a

wo edorloswed syri nge body, may then be renounted PCT/SGEH06/000341
sub- housi ng 113, and the sub-housing 113 renounted on
the main housing 110. A switch 603 may be placed on the
side wall of housing 110, praaferably bel ow an
el ectronic display 612 to turn on or turn off the
t estAngwileyhce030fagsbehpiaiced éngthéasidmovhil efi hohsing
607 may be placed beside switch 603 to start a new

11®asyYrEFBRALLYChBloR dE EDEEELCHRDVE m;ﬁabyosbz pbaeedn on
directly bel ow the knob 140 to power the testing

ogggﬁ%ﬁ'ofﬁcéﬁéngeggfnémﬁéGPéé §@§’a§05h8%nd§n59g§?t6a.

0 other areas of "the sub-housing 113 or th
housi ng 11 | so _bg_d I Q. i 1
AR SV o BokR by 05 Barren,fet it BLECH pEs'E8 srart
battery operation, a_battery storage artnment 615
anﬁ?Wb@e%ﬁﬁ%Iae% EKELBot t Britf “PREShotd n’aam?so ©
preferably near the proximal end of the housing 110, as
ptacen dhrecgly7belonetBat keeh hAQ EPePaEekoERet teBELNg
are electrically connected to an electric circuit
devacd. 69Lpcahingl bber fuitrhesi 60Boaf @’ ber ngcspeaketn605 to
dotted lines in Fig. 6a and Fig. 7 , and bei ng nount ed

ovhéhi arthe boushagsthbhoRether AbByort heecheusing 110 may
circuit board 691 is nounted on

also be done.
The testing device 100 may also be powered by a
battery. To accommodate battery operation, a battery

storage compartment 615 may be formed on the bottom of the

housing 110, preferably near the proximal end of the

“housing 110 as shown in Fig. 7.

The battery and the dc socket 605 are electrically
connected to an electric circuit board 691, the electric
circuit board being shown in dotted lines in Fig. 6a and
Fig. 7, and being mounted within the housing 110.
Preferably, the electric circuit board 691 is mounted on
the bottom of the housing 110, in proximity to the distal
wall 121 of the housing 110.

The electric circuit board 691 comprises electronic
components and a microprocessor for data processing and for
carrying out specimen testing and measurements. The

results of the testing and measuring are displayed on the
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the bottom of the housing 110, in proximty to the

distal wall 121 of the housing 110. The electric
we@reocisIeshoar d 691 conpri ses el ectroni ¢ conponeCit/SG2M06/000341

a mcroprocessor for data processing and for carrying

out specinen testing and neasurenents. The results of

the testing and nmeasuring arie di splayed on

t heel ectronic display 612. Preferably the el ectronic
eIksbrayi6ldisphpyi 6¢8. a Preferhitlystiaé elsptagnitCiisplay

device. Preferably, the LCD device is placed on the

652 deomplise Boushiod1dPyseal bheplwyz(BChLSdesisdown
in Fig. 6a. Even nore preferably, two LCD devices are

PyéfgraﬂfgfOEhéaFBDSHg§1&@|isQﬁli@é@'@ﬂ 4i8. sf@éswall of

convenl e user to nonitor the readlng rom

any. one de e n
hselé%mglﬁévpsé’%ltag pREFLEnELS ofe “QOFE IR # . Even
whi ch serves.as an a robe as_shown
nhe PFRLeYaPhY 658MP o Lo PREHCTS THe Tond QAR PRacafn side
the distal wall 121 of housing 110. To contact a
wabbcpRehouehBIf LL8: aFfi8500HESIHRNEbYpRetOYd 3 user to
speci men nounting device, e.g. a clip holder 653, as
mehbbori hhei geadingAfrernary ves, side ¥alltofr Hhestenaing
al so be coupled to a crocodile clip cable 905 as shown
déniEeg1080. The first arm 650 includes a first end
whi ch conpri ses

The testing device 100 also comprises a first arm 650
which serves as an anode probe as shown in Fig. 6. The
first arm 650 is coupled to the lower section of the distal

wall 121 of housing 110. To contact a specimen, the first

arm 650 may be coupled to a specimen mounting device, e.g.

“a c¢lip holder 653, as shown in Fig.6. Alternatively, the

first arm 650 may also be coupled to a crocodile clip cable
905 as shown in Fig. 10.

The first arm 650 includes a first end which comprises
a base 651 which is slotted into a catch molded on the
internal wall of the housing 110 to secure the base 651
firmly in place. In this way, the first arm 650 is
securely coupled onto the distal wall 121 of the housing
110. The base 651 is electrically coupled to the electric
circuit board 691 which is mounted within the housing 110.
This electrical coupling may be done through, for example,

soldering a conductive wire from the base 651 to an anode
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a base 651 which is slotted into a catch nolded on the

internal wall of the housing 110 to secure the base
wW@2m705rdy in place. In this way, the first arPCn/66D06/800341

securely coupled onto the distal wall 121 of the

housi ng 110. The base 651 is electrically coupled to

the electric circuit board 691 which is nmounted within

t he, housi ng, 110. . This.electrical coupling may be done
CERRDAGh. OF oFIExahBPEL 1 EoPUbrIt BOCHAAREL+ vobRPLETRPONY

t he base 651 to an anodeterm nal of the electric
the rELrsthasRd6B91isprader abl §tainéepsrsteaim 650 i s

made of stainless steel. The second end of the first

arm B39 sagohd endpbédthe fhestpearimnehOchap hel denpb&d to

t hrough hol e 658. Various coupling neans nay be used.
tHéespetiméndelipohobdanpbe3 bthrdughdhobé, 6881 anvhelibus

or a screw. The clip holder 653 conprises a first end

cOdThng Neballesmay Spei Bgedl | PTREde aflc Bu8e s 0Rgreddample,
which Is coupled to the first arm 650. A specinen 6% 6

b@}@QQP%iﬁﬁ 9 APLafXBIPLEoR gOkdrd|,ng, may be held in

pl ace by the spring clip 667, agal nst an upper section
the Coe vt 81 b ERD PR oo rirde R oTbE ke EELY.
i85 R0 2 SFELAR! oI gRAT 5 chePT ool ThL| Habeh ahe
coupled to the first arm 650.
A specimen 686, comprising for example a gold ring,
may be held in place by the spring clip 667, against an
upper section member 662 of the holder 653, by opening or

closing the spring clip 667 through handle 670.

‘Preferdbly, the upper section member 662 of the specimen

holder 653 acts as a shield/guard element and includes an
opening 703, as shown in Fig. 8a, which provides a gap that
allows only a section of the specimen 686 to be exposed to
the nozzle 115 during measurement. The other adjacent body
of the specimen 686 is blocked by the surrounding walls of
member 662.

The specimen holder 653 could take other forms also.
For example, it could be in the form of a clamping element,
such as a screw clamp or the like.

The tip end of nozzle 115 is adapted to include a

cathode probe 624 which is electrically coupled to a
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opening 703, as shown in Fig. 8a, which provides a gap
that allows only a section of the specinen 686 to be
wWe2possse o t he nozzle 115 during measur enment . PATI8G2006/000341
ot her adj acent body of the specinen 686 is bl ocked by
t he surrounding wall s of nmenber 662. The speci nen
hol der 653 coul d take other 1horns al so. For exanple,
it could be in the formof a clanping el enment, such as
cat e édngifa 0o it Mehd iddeacthties tdipranid dfoamwd 6%l 1d4$ shown
is adapted to include a cathode probe 624 which is

irflle rigal Ipromuplied t s atdwdeld esrobwl 624 ¢dmprises a
el ectric circuit board 691 as shown in Fig. 9 .

Rl Yoy t&%%ﬁ% iy Qhsy G HS &Spenfdd@tof the

Citcular disk I's coupled to the opening of the

n}ls B tedtL R VOl of SO G Rl £ WY

el ectrically connected to the cathode term nal of the
alfedlg i(¥S®4 T cuit board 691 through for exanple, a

strip of copper plate 816, as shown by dotted lines in

Fi g.The . cathodomreabel ¢ e 1A% RO MRGST 3R batfppected to

probe 624 to the electric circuit board 691 through an
troperd thppde témmihal abf viehe abactoriq Hal reuksh derand 691

Preferably, the cathode probe 624 is made of platinum
through for example, a strip of copper plate 816, as shown
by dotted lines in Fig. 9. The copper plate 816 connects
the cathode probe 624 to the electric circuit board 691
through an opening on the distal wall 121 of the housing
110. ‘Preferably, the cathode probe 624 is made of
platinum. |

The cathode pfébé“méQ;aiéé Eakéﬂéfhei foimé;- If-“
should generally be positioned adjacent the nozzle 115, and
configured so that in use it is able to make electrical
contact with a specimen under test via gel dispensed from
the nozzle 115. The specimen, anode probe, electrolytic
gel, and the cathode probe, then form a galvanic cell whose
electrical charactéristics may be analysed to assay the
specimen.
The rigid specimen holder 653 may be detached from the

first arm 650 and may be replaced by a flexible crocodile

clip cable 905, as shown in Fig. 10. This alternative 1is

particularly useful in testing bulky specimen, wherein the
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The cat hode probe may al so take other forns. It shoul d
generally be positioned adjacent the nozzle 115, and
w@onfiosesed so that in use it is able to nmake PCT/SG2006/000341
el ectrical contact with a specinmen under test via ge
di spensed fromthe nozzle 115. The speci nen, anode
probe, electrolytic gel, and5the cathode probe, t hen
forma galvanic cell whose el ectrical. ch ract ti %b
Cr@éaﬁddéea@%&fm& 23 P (FRUTTRIN S ots lexibly
speci men hol der 653 may be det ached fron1the first arm
ChiﬁpaﬁuﬁndnﬁﬁﬁachQQﬂQﬁxﬁhQnﬁﬁﬁqlmﬁﬂkﬂ%?kQQMﬂﬁﬂﬂQ¥Qﬂ@R¥
cabl e 905, as shown in Fig. 10. This alternative is
par ticc WearHup utef Wedtminesiewigcdul M0, spetimsen,swtras mof
thecrocodile clip cable 905 may be conveniently and
tHd edlindg] iTarEhanbatiantsstdd therspapdercahmimg . For
nmeasurenent. To set-up the testing device 100, a first

ex;a'ﬁ{ e g téab% I E8P Jmycthe éi%ﬁl@rfér?dudl%&n 653,

e ‘term or exanple the spring clip 667 of

t.h
oriRg U0, T A e Xt e
oS/ S (i AT G tisc% Tk Sl TR gft‘f'aé andde
free functlonall to the testing de_;ce 100. A se%Pnd
cliprriqe Wil kity fediter®eed CHRu&RY igfivantageously

provides a hands free functionality to the testing device
100.

A second surface of the specimen 686 is placed in
close proximity to the cathode probe 624 which serves as a

cathode terminal of the testing device 100. Preferably,

—the distance between the &athode probe 624 and the second

surface of the specimen 686 ranges between 0.5mm to lmm.
The specimen holder 653 has the advantage of allowing
for accurate positioning of the specimen with respect to
the nozzle 115 and the cathode probe 624.
A small quantity of electrolytic gel is dispensed
through the nozzle 115 onto the specimen 686 by turning the
knob 140. The electrolytic gel, when dispensed on the

second surface of the specimen 686, physically and

.electrically links the cathode 624 to the second surface of

the specimen 686. However, the first surface of the

specimen is not in contact with the electrolytic gel.
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15

close proximty to the cathode probe 624 which serves
as a cathode termnal of the testing device 100.
woe@iesmsd y, the di stance between the cat hode peDbEe200&2d00341
and the second surface of the speci nen 686 ranges
between 0.5mm to 1nm The speci nen hol der 653 has the
advant age of allow ng for adeurate positioning of the
speci men with respect to the nozzle 115 and the
cat Roge Fheb&erdngadavEiae dhtls Fugined &dvr @ yawe cycle
gel is dispensed through the nozzle 115 onto the
ofs pecisturenedd mayt ienistqatiesl o ress inthe wiltatdt @At i ¢
gel, when di spensed on the second surface of the
DuSHEeR MR sti@ment)y Sinaldnt dbreltdet rdleatnid iaiksutite board
cat hode 624 to the second surface of the speci nen 686.
6oMOMREs R ugh $hes Wifed@addfed NEhEPRGIJHRN drll NBitHdHe
contact with the electrolytic gel.Once the testing
prifULEsH0US o)1 HRN SR AR 0 Al RS WIRBR oLy tic
may y g

e starte pressi sw tch 607. During

surenent, current_.fr. t tris [ j.t I
Iedo E 1 IFORER: G P T TRy DRt S I R be
cat hode pr%gfs §53 and 624), the eci,nen 6§86 and t.he
AnG YRR I (Do 81 SRS RO RES T T (08 ALSGEFIC Clroui
characteristic which may be anal ysed by the )
bogirsk dPloceJéer Wk Pite Al &dve iresdiitc 9ft WhGardalysisTiey be

output or the result of the analysis may be displ ayed,
difsprl ageahyplior @xapd el oot s ¢ lgiodploni G isplay 612.
While the invention has been particularly shown and
described with reference to various embodiments, it will be

recognized by those skilled in the art that modifications

and changes may be made to the present invention without

- departing from the spirit and scope thereof. The scope of

the invention should therefore be determined not with
reference to the above description but with reference to
the appended claims along with their full scope of

equivalents.
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Wil e the invention has been particularly shown and
described with reference to vari ous enbodi nents, it

wowiol/0bssy ecogni zed by those skilled in the arpPCt/kGr006/000341

nodi fi cati ons and changes nmay be nade to the present
i nvention w thout departing fromthe spirit and scope
t hereof. The scope of the in¥éntion should therefore

Cge.determ'ned not with reference to the above

gggFiption but with reference to the appended cl ai ns
along with their full scope of equivalents .Clains 1 .
A self contained electrolytic testing device for
assayi ng precious netals conprising: a housing with a
ldet AcgBife conbainesi rd ecsaiod yitdasiteg tilng déivigeaFor
anode probe which in use is attachable to a first

sur haseydhgapspedonenmendes tespragdng:cat hode probe
which in use is positioned in proximty to a second

surface of hbas§ﬁgcwﬂen;aadeebcﬁgﬁmsn§gb—ﬂeugﬁﬁ8, said
partially within the subhousing, said dispenser

al’ e , i di |
cont b iigalngl 88148 XB'QPQQ%rngﬁFLQP?§§ TRelE8: fidde

said electrolytic gel to elec i

D S0y HichUEL£E6004 SHLLRCR, OE LlenSPRCLIER, 20, er oot
and a cathode probe which in use is positioned in
proximity to a second surface of the specimen;

a gel dispenser mounted partially within the sub-
housing, said dispenser containing an electrolytic
gel, and in use dispensing said electrolytic gel to
electrically link the cathode probe to the second
surface of ‘the specimen; and

electrical circuitry mounted within the housing,
said electrical circuitry in use generating and
analysing current flow between the specimen, the
electrolytic gel, the anode probe and the cathode

probe.

2. The testing device claimed in claim 1, wherein said

dispenser comprises a syringe having a plunger
connected to a piston through a rod, said piston

snugly fitting within the wall of the syringe.
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said electrical circuitry in use generating and
anal ysing current flow between the specinen, the

web@enswbyti c gel, the anode probe and the catPOU8G2006/000341

probe . 2 . The testing device clained in claiml
wherei n said di spenser conprises a syringe having a
pl unger connected to a pistos through a rod, said
pi ston snugly fitting within the wall of the syringe.3
Ththe estdtminglelewiece | @liateted rirclcliabn® 2, whermsin ssidd
plunger is nmechanically coupled to a threaded section
of Ppishrfdr isAintkdhamgerl heicumplierpltaceairdndddiasection
rotation of the shaft. 4 . The testing device clained
in daimarmheseid sainhd Ot Bfsgiadifd i the
effected through a series of gears connected to a knob
or a_ratchet. T ting device clainmed in claim
3 \Ahreortgdltﬁlrbgiaioaérto}}eauh&bgn&z'f the shaft is effected
through a knob or a ratchet acting directly on said
shaft. 6 . The testing device clained in any preceding
claim wherein said electrolytic gel s di%ﬁgpsed by .
R id

4.t ur Ry T KGidY ctedl G lifdimed An CRRd M eyt |

claimed in any preceding claim_ wherein said _
el ectatwbirare qfelthe ﬁii%%‘éﬂeﬁe@ﬁﬂﬁ@% through a series of

gears connected to a knob or a ratchet.

The testing device claimed in claim 3, wherein said
rotation of the shaft is effected through a knob or a

ratchet acting directly on said shaft.

‘The testing device claimed in any brécéding claim,
wherein said electrolytic gel is dispensed by turning

a knob or a ratchet.

The testing device claimed in any preceding claim,
wherein said electrolytic gel is dispensed through a

nozzle located on the housing’s distal wall.

The testing device claimed in any preceding claim,

wherein said dispenser comprises a spout.
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nozzl e |l ocated on the housing's distal wall. 8. The
testing device clainmed in any preceding claim wherein

W@ atod/osiespenser conprises a spout.9 . The testPCLSG2006/000341

device clainmed in claim8 wherein said spout is
inserted into a nozzle |located on the housing' s distal
wall. 10. The testing deV|cé9cIa|ned inclaim7 or 9 ,
wherein the nozzle s ti end s ad pted to include a

9 cat HoMe BT 198V 45R 1% iERPT A ASALd

precedi ng cla|n1 mhereln sald testlng devi ce conprlses
a fispautaris Heveeigted fintke empzolfpllrated men Hegwi ng'
s distal wall and a second end coupled to a specinen
hol desusindl’2s dimtdlestallg. device clained in claim1l,
wherein said first armis electrically coupled to an
anode termnal of the electrical circuitry. 13. The
testing device clained in claim11l or claim12,

1oMherg@id *@@é,@lﬁir&év?ééﬂ ouch ey SIRECd R hpl Shero f afwe adki n
el ectri cal age between the specinen and an anode

ter I t t testd
dewrﬂc:}{e}éa1 d;glznle%‘e.? ﬁégﬁ éﬂc?alcsl %O[ré}ﬂlélcr %4:00 ]1%11 er e]fné sal dde
speC|nqg hol der conprises a first endwhich includes a
sprifif Wi p and a second end which is coupled to the
first arm

11. The testing device claimed in any preceding claim,

wherein said testing device comprises a first arm
having a first end coupled to the housing’s distal

wall and a second end coupled to a specimen holder.

- 12. - The testing device claimed in claim 11, wherein said

first arm is electrically coupled to an anode terminal

of the electrical circuitry.

13. The testing device claimed in claim 11 or claim 12,
wherein said first arm dnd the specimen holder form an
electrical linkage between the specimen and an anode

terminal of the electrical circuitry.

14. The testing device claimed in any of claims 11 to 13,

wherein said specimen holder comprises a first end
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15. The testing device clainmed in any of clainms 11 to
14, wherein said specinen holder is adapted to expose

wo@ioy/05568€Cct i on of a specinmen to said cat hode peDB&2006/000341

15

16

17 -

18.

16. The testing device clainmed in any preceding claim
wherein said testing device conprises a first arm
having a first end coupled 8 the housing' s distal
wal | and a second arm cqupled to a crocodile c

. ! . .
cabFBich7 inclikles &sSPfddeFild® aps fedacend éﬁ“@f) which is
wherein said first armand the crocodile clip cable
f or praplededtor itbgl Ainskag&mpet ween the speci men and an
anode termnal of the electrical circuitry. 18. The
testing device clained in any preceding claim wherein
the electrical circuitry conprises a plurality of

ter theaksstSaigd detfifenalisimeel yde aayCaithede i@ minadlo 14,
coupl ed to the cathode probe, an anode termn na

couphgdelid LR ARPER iREAPBoARE AR SOHKRKE CALD te_}?g%?s‘%alonl y

coupled to at |l east one electronic display.19.

testi e |_ai Jd.n.clali , rein
eleétggﬁ?gg i?&fgys o%ﬁh%geggaghég ggggpgf.p%gﬁeThe
testing device clained in any preceding claim wherein
said cathode probe is electrically coupled to a

cathode term nal_ of the_electrical circuitry. )
. The testing device claimed in any preceding claim,

wherein said testing device comprises a first arm
having a first end coupled to the housing’s distal
wall and a second arm coupled to a crocodile clip

cable.

The testing device claimed in claim 16, wherein said
first arm and the crocodile clip cable form an
electrical linkage between the specimen and an anode

terminal of the electrical circuitry.

The testing device claimed in any preceding claim,
wherein the electrical circuitry comprises a plurality
of terminals, said terminals include a cathode
terminal coupled to the cathode probe, an anode
terminal coupled to the ariode probe and an output data

terminal coupled to at least one electronic display.
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21. The testing device clained in any preceding claim
wherein said housing conprises a gel |evel indicator

wW@RTNSS6ext er nal surface. 22. The testing deviPRPEI/SG2006/000341

20

21.

claimed in any preceding claim wherein said precious
metals include gold, silver or titanium 23. An
electrolytic testing devi ce?¥ or assayi ng precious

net a deV|ce i ncl ydi.n a_hoysi.ng;, el ectronic
190, 1 Bt SRt B i B g g or fre Serg 1. the
speC|nen gel dispenser renovably nounted within
sal§1EGG§Pﬁ@0f@ﬂ%EL%QGﬁ§@ﬁ§1§ﬁseﬁe§5?bp9§ iPd-aye

therefrom an actuator nmechanismw thin said housing
for actuating said gel dispenser so as to dispense

el ectrolytic gel therefron an anode probe connected to
sai ¢hel eelstanigc defvrice clidmedodneanyopriecedi@gt claim,
speci men; and a cat hode probe connected to said

el egheeriig GhleUichtheket propet ieN el s chl 1§ %I@@‘f@ll@éﬁ to
via gel dispensed fromsaid gel dispenser. 24.

el egt Eglt%}g)h% £8$4diAg 1d %\f' ¢8el @ eR2$ALRAY ca&%gll%%
net al s e devi ce I ncluding:

The testing device claimed in any preceding claim,
wherein said housing comprises a gel level indicator

on its external surface.

22. The testing device claimed in any preceding claim,

wherein said precious metals include gold, silver or

titanium.

23. An electrolytic testing device for assaying precious

metals, the device including:

a housing;

electronic circuitry mounted within the housing
for testing a specimen;

a gel dispenser removably mounted within said
housing for dispensing an electrolytic gel therefrom;

an actuator mechanism within said housing for
actuating said gel dispenser so as to dispense

electrolytic gel therefrom;
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a housing having a nozzle; a gel dispenser wthin said
housi ng for dispensing electrolytic gel fromsaid

woewzhssean anode probe; a cathode probe adj acePtT/SGR066/000341

nozzl e; and electronic circuitry nounted within said
housi ng and connected to said anode probe and cat hode
probe for testing a speci nen?2 the arrangenent of said
cat hode probe and nozzl e being such that said cathode
probe i s 3Bl 8RPgenRkePEncenBeEEREakocsARdcelontnntica
speci men in use through gel dispensed from said
nozzfercyykhfehacoaneetdenr isaliseetb asspercimdnbyasndi d
anode probe, said specinen, said gel and said cathode
probe. 25a éatkbdetpobyei cohrstted tdevisaedf eleassaNi Y
preci ous netals, the device including:a housing having
a nozzteuid g6t EbEREBEEL6HN Wi Nise S8bdanePstidef 00ia ge1
di spensing el ectrolytic gel fromsaid nozzle an anode
Pr ob®; sge kb OfoR" 9Ly Ak ACENL AL L, NOZ2ZI €)@
speci men nmount for nounting a é%e0|nen in electrical
contact with said anode probe and adj acent

24. An electrolytic testing device for assaying precious

25.

metals, the device including:

a housing having a nozzle;

a gel dispenser within said housing for
dispensing electrolytic gel from said nozzle

an anode probe;

a cathode probe adjacent said nozzle; and

"~ ‘electronic circuitry mounted within said housing

and connected to said anode probe and cathode probe
for testing a specimen;

the arrangement of said cathode probe and nozzle
being such that said cathode probe is able to make an
electrical connection with a specimen in use through
gel dispensed from said nozzle, such that an
electrical cell is formed by said anode probe, said

specimen, said gel and said cathode probe.

An electrolytic testing device for assaying precious

metals, the device including:
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sai d nozzle; and electronic circuitry nounted wthin
sai d housi ng and connected to said anode probe and

W@ 200hosisspr obe for testing a specinen; the arrBCRGENG/000341

of said speci men nount, cathode probe and nozzl e being
such that when a specinen is nounted on said speci nen
mount, said cathode probe is2able to nmake an

el ectrical connection with said specinen in use
through gé& NOUSBGs 8@VEPGmAs siog zde2z] e, such that an
el ectrical cell is formed by said anode probe, said
speci nen, asgied géispendegaiwd thanhedd dpholeind6 .£oin

el ectrolytic testing device for assaying precious

met abds speheidgvietecitrollydtingged Meva BAidehegknanic
circuitry mounted within the housing for testing a
specafieAhadgebrébepenser hol der for nounting a ge

di spenser within said housing for dlspenS|ng an

eleCtr0|y5'Eagﬁbdéhﬁ?sgéoga aBefEt Ut Qr n OB Eanlsm

within said hou3|ng or act atlng a gel 8hser
fount ed Wbt BbHcAb. 48Lof 2B2"REn Ehgeg’ségc?§e£°in
electrical contact with said anode probe and adjacent
said nozzle; and
electronic circuitry mounted within said housing
and connected to said anode probe-and cathode probe
for testing a specimen;

the arrangement of said specimen mount, cathode

probe and nozzle being such that when a specimen is

- mounted on said specimen mount, said cathode probe is

able to make an electrical connection with said
specimen in use through gel dispensed from said
nozzle, such that an electrical cell is formed by said
anode probe, said specimen, said gel and said cathode

probe.

26. An electrolytic testing device for assaying precious

metals, the device including:
a housing;
electronic circuitry mounted within the housing

for testing a specimen;



therefrom an anode probe connected to said electronic
circuit for connection in use to a specinen; and a
W@ 200hosEs5pr obe connected to said el ectroni c ci PCUBG20861000341
positioned on said housing for connection in use to a
speci men via gel dispensed fromsaid gel dispenser.
24

a gel dispenser holder for mounting a gel
dispenser within said housing for dispensing an
electrolytic gel therefrom;

an actuator mechanism within said housing for

5 actuating a gel dispenser mounted within said gel
dispenser holder, so as to dispense electrolytic gel
therefrom;

an anode probe connected to said electronic
circuit for connection in use to a specimen; and

10 a cathode probe connected to said electronic
circuit and positioned on said housing for connection
in use to a specimen via gel dispensed from said gel

dispenser.



