10

15

20

1 A Systemfor the Processing of Reusable G oves
Field of the Invention 5 The invention relates to the

Lhn pol yieri ¢ g oves. such gt oves ray. be usea MMM

heal th, food processing and high tech industries..dpo.
particular, the invention relates to nethods and

apparatus for the conditioning . and . reconditioning and
AJ&!%Q?(% fer the,RrecRssing "53&#5}“@9 g%'PVEB Backgr o

G ove manufacturers produce single use glove thaﬂm‘““\““\““\lm“‘“mm
generally do not contain distinctive marking t

permt tracking for quality and other factors for 13600002
Fisldusfethedndentionl at i ng agenci es. Mst of the high

vol une usages of these types of gloves are in health

care, the food processing chain and high tech

i ndustry. These gl oves nust be traceable for quality

?E\%Ziﬂ?%r}tmt?ﬁ%@s Y58 rd roc i&%gf g@@tgﬁ duchPdd, Hut bE limited to,

AR I'S ﬁ{)oduct, e manufacturer

nd the | ot punben LS | ragi . .
iRatmeth oRYESCabR oleRE A HE usBhih e BRRY dEba Blboessing
gl oves that,  do currently exist only allo t
mvwglaﬂecfb@siu,strleﬁelrspé%cam Pi"é‘f%ﬁﬁndﬁ\{g(tgg gf’n%ﬁods and

| eft hand) and the manufacturer, but not the |ot

rappacatus dor theecanditioningiand secdnditionimg and subeeguentrtracking of
are generally

such gloves.

Background

Glove manufacturers produce single use glove that generally do not contain
distinctive marking that permit tracking for quality and other factors for
consumer and regulating agencies. Most of the high volume usages of these
types of gloves are in health care, the food processing chain and high tech
industry. These gloves must be traceable for quality reasons because, even if
single usage is often the rule for this product, knowledge of the manufacturer

and the lot number is imperative for the consumer and quality control services.

The marked (printed) gloves that do currently exist only allow users to know, at
best, the size and orientation (right or left hand) and the manufacturer, but not
the lot number nor the individual serial number. These marking are generally

alphanumeric characters which are difficult to read automatically even through
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al phanumeric characters which are difficult to read
automatically even through 2 scanners specially
adapted to this purpose, essentially due to the

el asticity of the glove material. Moreover, such

gl oves are manual 'y packed in,boxes that only show a
| ot nunber, but as soon as the glove is renmoved from

its box for. use aces of S i ficit
scaunorsspecially adlenies 1ot pawdes) Soseritaiy desée"%e sfast'c'tv of
gl ove defects identified at the tine of use, or

tlee glovieznatesial. Miresvgr, Gush gloneasare nanyalipacked inBoxes that
particularly those involved with heavy gl oves which

oYy $sove adbbnambey, but @scdosn, apthengloverisufemeeved frigmi its box for
nunbers on their gloves or print as well as

‘iﬁ@s 8t tacus oF ITRbatFicity\Bre lost MeHuse trabking € ImFOSélble inthe case
e nunber of reprocessing cycles, by nanual

quf g@&)eg@efé%qagﬁfrif?éd MQPﬁe oft0€e, W?‘Ht}tlhi&ﬁéh ng the

y SIze ore or after each reprocessing cycle.
Currently, nore than 50% of all the heavy-duty gl oves
consuned annual ly in various manufacturing

o ol S e Wiy e

or | eat her and are | ess subject to |egal regul ations.
Haivich enay be susionarily sesysted; inint manuéaEking ptinumegrs on their
generally made of thin polynmeric film (such as,

nfbvESOr privittesy weihbexconsetutivieenymenats; rwhiclpehgbleemaame,r to log
pol yvi nyl chl ori de), has not been so exploited for

SRY FAbET dftrbﬁﬂiceséi?@sd%ﬁas 2 nhénd‘é?l?%réééir;?@éQuentual numbers

conprehensive glove rdéntification; i

%’?‘fﬁ‘%ﬁ’f’?@y Igﬁﬁ‘thgrtﬁﬂgqgé\fﬁbﬂg Gizk ek d@af@r%ﬁ%gr%dgé)s?smg cycle.

es I nside out (rever

Currently, more than 50% of all the heavy-duty gloves consumed annually in
various manufacturing applications are reconditioned and used multiple times.
These gloves are made out of knitted fabrics or leather and are less subject to
legal regulations. However, the “disposable” glove category, which are generally
made of thin polymeric film (such as, natural rubber latex, nitrile polymer,
polyurethane, polyvinylchloride), has not been so exploited for several critical

reasons:

i) Need for more comprehensive glove identification;
ii) High processing costs and labour intensive process;

iii) Difficulty in turning gloves inside out (reversing);
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3 iv) Dfficulty of ensuring maintenance of
inperneability in a fragile product, and; v) Risk of
contanmi nation. 5 These marki ng systens, while enabling
sorting and limted tracking of the nunbers of uses,
do not allow the linking of the reprocessing steps to
a specific glove. It follows that there will be a
| oss of traceability and therefore,. ualitg.. . .
as sV} andaiffiquity of ensyiieg mainienancg ﬁ’(ﬁ\“ﬂpﬁ'&‘.e bilitydp & fragile
manuf acturers who wi sh to wash their gloves as they
| eave t hprodpeb@ndii on |ine performeach step manually.
G oves are manual ly transferred fromthe
many)f act Riskraf conteminationan i ndustrial washi ng machi ne,
then transferred by hand into dryers and finally
manual | y packed. These operations are | abour
i ntensive, and therefore expensive, as they require

[ C ; i {
TrbedRandg sydle S bnfo crpBiig sOiny rkilimAdd Rackhgldine
cl egn-rogm sector th shi. ' [ o

s Qeisas. qonpLa e g SE e oRECediii Hkto a specifi

that further consjderably increase cost,. G .
o c dfoliows it tﬂPEﬁwWﬁ'oe/q CRSY stéa*iﬁ?@!“)g Apd dGerefprs. quality
the sane problens 20 anplified by the fact that used
dssuencay, forfa glpwerwithin a Knowaolet-am nat ed on bot h
surfaces and no certainty exists that normal washing
devi ces are cleaning inside and outside as the flow of
water 1is not directed to enter the interior of the

a5RVE ménufabiurEd wid Wfﬁtdﬁlﬁgh khgit §lovesakitheyleave the

sector, m crobiol ogica
production line perform each step manually. Gloves are manually transferred
from the manufacturing line into an industrial washing machine, then transferred
by hand into dryers and finally manually packed. These operations are labour
intensive, and therefore expensive, as they require many workers in each of the
different steps of the process. In the case of gloves marketed for use in the

clean-room sector the washing, drying and packaging process needs to be

done in clean room conditions that further considerably increase cost.

Glove reprocessors who wish to reprocess used gloves face the same problems

amplified by the fact that used gloves are frequently :

i) Contaminated on both surfaces and no certainty exists that normal
washing devices are cleaning inside and outside as the flow of water

is not directed to enter the interior of the glove;
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contamnation is difficult to renove | eading the
reprocessors to use strong disinfectants which give
rise to skinirritation risks for the workers; 5 iii)
Used gl oves al so usually contain another, fromthe
other hand within themdue tq they way people
typically take then1off iv) Sone automatic washi ng
mechani s 0 not lete shing qf the glove
suriPace, 'gssgq?}‘%s g‘ %\‘IFC'T%?@FF\BE ?¥§°b|f'a'§5°°%?'89' ?? atic
and prevent the washing of glove surface enclosed in
the 10 granaminationds giffieul tﬁamm@ve leadingothiei nepEogessors to use
wash, brush and decontam nate the entire surface of

t he gI ovstrong disimfedtantsaghicbigive riseeto siin drritatiarhriskscfor the
care industry, regulatory bodies such as FDA require

i ndi vi dugérikergticki ng just as for other nedical devices
bei ng reprocessed but w thout a unique serial 15

numRer Qﬁsé’& Riveg%ﬁ’éﬁué’uall Aihi rRither) frofd trA6ther hand within

glove IS TS |np033|b t her eby currently

preventi 0 t hese
sectors il i 374Plad BEBAREDPEY TR e L e

requj nt s eC|f|ed t he SO 20 .and, requl at i

bodVbs suprme-aRpmatieesTAG MeshARRT o385t g Firlfe

achi evabl e only through random sanpling f

pr oduct | washipgwfitke glavei suiface: as the mqacs\ssof hql\dlnaﬁl;re glove are
i ndustries, this provides not individual but only

stati stistatic aagdreventehe fwashintof glowe saifaoe enciosed in the

A ove pinholes tests are nornmally perforned through an

ASTM " Vg isplphechanism making it impossible to wash, brush and
decontaminate the entire surface of the glove;

v) In the case of gloves used in the health care industry, regulatory
bodies such as FDA require individual tracking just as for other
medical devices being reprocessed but without a unique serial
number or other means of identification for each glove, this is

impossible, thereby currently preventing the sale of reprocessed

gloves into these sectors,

With reference to quality testing, different requirements specified by the ISO
and regulating bodies such as the FDA involve manual testing and are
achievable only through random sampling from production volumes running into
millions. In many industries, this provides not individual but only statistical

assurance of production uniformity.
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Test" where sanples of gloves are filled with one
litre of water. The appearance of water drops at the
surface of gloves after 2 mnutes indicates the
presence of a pinhole. This nethod does not have the
accuracy expected for examglgves 5 classified as
"medi cal devices A derivation of this nmethod is the

usage of electrolyte ui oyred into I

(e pithelesitaits e neealy herigned dEroyoR 4 ARTM AV Leak
which are nore easily detected. This nethod is re
Jestinwhere samples of glavgs @se filed withieng litrg,of wter. Fﬁgmﬁafance
alternative is an "air" leak test, which involves the
ohfMateri dropsfat thesedace of gloves aftar 2 oninutesrindicates the presence of
inside the glove. The deflation of the glove after a
‘é%ihﬁé]ét THis hBmctedesLhot v enthessitaracyf expethed for.exdhegloves
inflated in thls way in order to verify the presence

%Lasglfieaagg Eéfdé\ﬂ% wpi nhol e, the upper part of the

ove I nner, is put under nore stress
than t he thlcker parts Iocated i nside the fingers.
This results in a differential stress di stribution

th h th Ki f th I t,r.at ]
Al dane b b B oGO L A 0 o
air fromescaping fromthe finger extrem t]es,

whove. rigre.ther Rinhelegiease tha @ass999 ot telegiramions  which arémore
trustworthiness into doubt as statistically 20

waslipdetected: Thisenethby istmoee cokengnly aised for surgical glove testing.
the fingers than el sewhere. As for stains on the

surface of the glove, whether produced in the course

of fabrication or in subsequent use, they are

gﬁf@ﬂfae?ilglt%{r?ﬁ!v\é |§%’ O“éﬂ'hle‘ﬁksteéﬂ g\ﬁ‘bcfﬂ ihvBRes A8 |ﬁfﬂﬂloﬂcﬁf gloves,

npos e to manually chec

SMM @g' }rﬁ\é‘?rgp{'&geﬁ gﬁ pﬁé%ﬁé%‘iwe' RheUeffitibh™Y the glove after a

designated time denotes the presence of pinholes. When inflated in this way in
order to verify the presence of a leak indicating a pinhole, the upper part of the
glove, which is thinner, is put under more stress than the thicker parts located
inside the fingers. This results in a differential stress distribution through the
“skin” of the glove, concentrated more in the upper part of the glove, which
generally prevents air from escaping from the finger extremities, leading to
inaccurate results, thereby putting the trustworthiness into doubt as statistically

pinholes are generally more likely to be present in the fingers than elsewhere.

As for stains on the surface of the glove, whether produced in the course of

fabrication or in subsequent use, they are detectable only through visual
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5 Statement of Invention It is therefore an object of
the present invention to devel op a systemfor either
or both reprocessing gloves such as thin polynmeric
gl oves, and tracking the progress and other factors
of said gloves. 10 In a first aspect, the invention
provi des A system for processing reusable gl oves

conpri sing a conveyor ans .tqQ convey lurali of
inspection aaﬂ&%%%%ﬂl%ﬂ . apg dﬁrla|'mP9S%P'aepthE@§§?'wg/°he°k all the
stations; said processing stations including, a

igtovgisrin a production tine orduring sgbsequent seeandiioning.

conveyor means; an inspection station for 15

i nspecting the gloves for pre-determined criteria; a
washi ng station for washing the gloves; an

interrogation station for interrogating identification
neans of the gloves so as to receive data from said

ﬁiﬁwd‘%h{:a{m S; atesting station for testing

e itntegrity of the gloves; an unloading station for
unl oadi ng the gloves. 20 In a second aspect, the

i nventign provjde devi ce f.or en [ nd .

i+ iafBssTereran ablecEatineRreSgRtIwentictiin Jeielp g system for either or
sel ectively novabl e body;, a first and second ,
dnfagepronessing Sloves swchas hin palymesicoloyess gaddracking the
relation to each other, such that said engagenent

rpregress rapaigethen fanpersi of gaid glovesgl ove in a stretched
condition between the first engagenent neans to the

second 7 engagenent neans, said stretched condition
sufficient to nmaintain engagenent wth the engagenent

TR first h8pékt! e/ iﬂvéﬁtﬂﬁ??mv‘d@% A Bgﬁ’t@iﬂ fOF prOEESHRS réusable gloves
conveyor system conprising a guide 5 means and a

Fcl;o%@r:h%rtﬁ p?ggangg%rc FRang 35 RoRsey § pidrlityBHIRE r8% 1M gloves to a
plurality of processing stations; said processing stations including; a loading
station for mounting the gloves to the conveyor means; an inspection station for
inspecting the gloves for pre-determined criteria; a washing station for washing
the gloves; an interrogation station for interrogating identification means of the

gloves so as to receive data from said identification means; a testing station for

testing the integrity of the gloves; an unloading station for unloading the gloves.

In a second aspect, the invention provides a device for engaging and
transporting at least one glove, comprising a selectively movable body; a first
and second engagement means mounted to the frame in spaced relation to
each other, such that said engagement means engage an opening of the glove

in a stretched condition between the first engagement means to the second
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| east one gl ove, conprising a selectively novable
body, a first and second engagenent neans nounted to
the frame in spaced relation to each other, such that
sai d engagenent nmeans engage an openi ng of the gl ove
ina stretched condition between the first engagenent
means to the second to engagenment neans, said
stretched, condi tion, sufficient nt ai.n _engagenent
ANOROBETS AapRTSvERL SHEetrast Ghudon SHEGHtdo SARHTERgagement
devices are linked to form a continuous chain, and
avithothgeengagementinean®l al ong the gui de nmeans. In a
fourth aspect, the invention provides a system for
tracking the progress of a 15 plurality of reusable
gl oves, each gl ove having a unique identification

MR hirdedipect, I8 invdntidhiprovidee ascpRedr ©)steircompridihg a guide
or optically readable, the system conprising a

¢ p?ﬁé‘éﬁd fai}'&luﬁ#lﬁ\{ bhg \ﬂEé’s ARV féﬁbﬂgag indPsit #hAYSorting at

rac I nNg statlons each

SERT Bt AN 8 S04 Pt s
the identification 0 each

celtaagsentensas, TOPELE e rams I Sedest folafid Ppgea&" other,
station, said data and the location of the tracking
suehithat saif epoegement ceans engagean gpeans< the glave iy a

| ocate and track the progress of each glove from each

tstestéhedcondition betvieémthee finst ehgagparaent mehas ito ttensecond
provides a gl ove capabl e of processing and adaptable

é’Mttrheéh§)é‘é‘icF§trét@heﬁ IcoRNitios sSufficiontaarmamtaih engagement
plura ity of reusabl e gl oves, each glove having a

Qe Ty W BT g broos o o
g S S %S@%ﬂé?%%‘é%s 18l @@tf?é“ﬂwde means.

In a fourth aspect, the invention provides a system for tracking the progress of a
plurality of reusable gloves, each glove having a unique identification means,
said identification means being electronically or optically readable, the system
comprising a database for storing and accessing data on each glove; a plurality
of tracking stations, each in communication with the database; each tracking
station having interrogation means for interrogating the identification means of
each glove; such that data on each glove is collected at each tracking station,
said data and the location of the tracking station being communicated to the
database so as to locate and track the progress of each glove from each

tracking station.
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25

of tracking stations, each in conmunication with the
dat abase; each tracking station having interrogation
nmeans for interrogating the identification nmeans of
each glove; such that data on each glove is collected
at each tracking station, io sgid data and the

| ocati on of the tracking station being communicated to
the database so as to |ocate and track the progress
of each glove fromeach tracking station; said glove
conprising, a material suitable for neeting pre-
deadifth aspeatctheiipeemian prpvidesa glenesepabls ofqoagssing and
pre-determ ned nunber of processing cycles; an
iatiaptable dort usewith ansysterafoettacking ¢he ptagress af aglurality of
electronically in order to inpart data. In a preferred
Q@D%I ves! bach et havind B U rfdquididengifieatim m@eﬁsl said

t he al t hcar e, ood processi ng and hi gh-tech
m% g s g A A sy

af.t er u
v Blpend g dé?%b%%"@a?wg{se%rﬁcﬂ%ééés%ﬂ%%%c@is?%@ ofiyef g pluraity
an acked . d h divy I
[ Senes, st gommancatieh with S debhsash ﬁ@cﬁ?%&kmg
|nvent|on may enabl e a new econonm c nodel =25 whereby
Atatiembaviog irterregation eweans for mﬁerrﬁggatmg:mlﬁgmlfycatlon means of
captured and used to 9 distribute the resulting

reachiglove;suchethabdatal orebacte gloved$ coliected aplepch liraicking station,
from nanufacturer to final supplier In a preferred

eég?@@hfﬁeﬁﬁd tﬁé‘%cbﬂéﬁ%\‘ tH&‘tr&&Mn? Redtivhcbeing eBififunicated to the
support ed tracki ng sys i nto which used

t
%%@%@E%@%%ﬂ%@a“@ %@ilﬂaé.“#@?&r@ég%u%aﬂﬁg"’m fi6fLedn
tracqqng stathon said glove comprising, a material suitabie for meeting pre-
determined serviceability requirements following a pre-determined number of

processing cycles; an identification means adapted to be interrogated

electronically in order to impart data.

in a preferred embodiment, the invention may enable gloves used in the
healthcare, food processing and high-tech industry, to be printed or otherwise
marked with unique identifying information. Further, said gloves may, after
usage, be reconditioned to be again ‘as new’ for a pre-determined number of
processing cycles and, packed by size, and each individual glove's usage

history to be recorded.

In a preferred embodiment, the invention may enable a new economic model

whereby all data concerning reconditioning is centrally captured and used to
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processes that performcleaning, rinsing, drying,

pi nhol e testing, visual cleanliness assessnent,
sterilizing irradiation, rejection of non-conform ng
gl oves. Further, the processed gl oves nmay be
automatical ly packaged by sizg, io0 or other category.
Each gl ove may be individually traceabl e through a

upi que ode printed on it either

sistlutehp goshlliog seYertis poofiedd A dlementbotinecsppply chain from
enbodi nent, the invention may provide a conveyor
doansfaciuner t finalsuppliest | inks that may al so act as

gl ove hol ders. The gl oves may be 15 suspended usi ng

their inherent elasticity and further, nmay be turned

inside out. In a preferred enbodi nent, the code may be

Rhiapreferted ehbodirngnt, the inventioe mayamuﬂ.ﬂetaldemge supported by a
process, or alternatively before a processing cycle.

"f#éfdkh‘l?s ystém, [FY whicH 6564 gbbvbg?néwﬁé IS and Whidemay then

reprocessing cycle. 20 The code nmy include, inter

e Y e g She R rt
processed Iov SO nmintain.its ri cal dat
ForBRessemInaLowowg Olesriay TBEGS EVinG PiBhedpsiing.aisHa)

be reached after a pre-determ ned nunber of successful
raieanliness iasgessroeat stardizingieadiation, rejeatiea ofnan=cemfopming

to 20. Alternatively, the detection of a quality

aiovesa fruetheef thetproegssedugieves maydre aitomatically packagedby size,
rejected by the reprocessi ng machine. 5 The dat abase

Sdfsdtﬁé@ capgoni EaehidieVd shayasoindividumiytteacelablethryughialunique
gl ove reprocessing. It may further nake appropriate

e prntEq RNEe RSt &'tiié BF nidMiifacture or separately later.

In a preferred embodiment, the invention may provide a conveyor comprising a
number of links that may also act as glove holders. The gloves may be

suspended using their inherent elasticity and further, may be turned inside out.

In a preferred embodiment, the code may be printed on the glove during the
manufacturing process, or alternatively before a processing cycle. Further, it

may be read by the machine during the reprocessing cycle.

The code may include, inter alia, data unique to the glove, such as a serial
number, allowing the traceability of the particular processed glove, and so

maintain its historical data from manufacturing to end of use.
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information to the custoner of the specific glove, or
alternatively, a statistical analysis of a batch of
gl oves. The data may al so be communi cated by a 1lo
tracking station of the device intermttently to a
central database which may cqpsolidate the data from
all the tracking stations of the pIuraIity of

r%e@ﬁss'%%ﬁigéé@eeiazgrh%ir%ﬁgiéa"i &f PyipoE of BpERpnu

custoners, user of each reprocessi n% machi ne,
cr@prqqegzsmges:mclﬁs foriastange, indhe sarge ehdke & +ﬁcuemﬁtwglyo%1e
"per reprocessed glove" basis to the relevant
mﬂtla(ytionTMea quality assyrdreceadefecttngyeanse that pastieular glove to be
identifier permtting record keeping 20 on individual

Fepicted BRlfe FapTboessitg thathind.t y assurance with
i ndi vidual traceability from manufacturing through to

final disposal. Coupled with the tracking system
according to the invention, this may provide neans to

2@{? ﬁgﬁaﬁ%ﬁg g&gk?grp s ?nﬁ If:é‘l)f‘ Féc{é? Qgﬁﬁagegfliﬂ\&]gidual glove

bErdResRo. “3%%335@@@58%% egalftmhsﬁ'?%ﬁad provide the
qual ity gloves may be nmarkedly reduced. Moreov

vinfarenatips jo ¢he customeas afdhe specific gloviee Al alsqrna@vgm arstatistical
Description of Drawings It will be convenient to

fandlysis ofladatctvef glosesr Heedata mayaisambe wotimurispteck by 8

the acconpanying drawi ngs that illustrate possible

aracKiviLy SRfibA otlthé BevicBlsteimRintly to a central database which may
consolidate the data from all the tracking stations of the plurality of reprocessing

devices.

This centralized database may then enable the segregation of data of glove
usage by customers, by user of each reprocessing machine, by country, region
and thus may also enable invoicing on a “per reprocessed glove” basis to the

relevant party.

The glove may have a unique matrix code identifier permitting record keeping
on individual glove usage history and quality assurance with individual
traceability from manufacturing through to final disposal. Coupled with the
tracking system according to the invention, this may provide means to be
matched to a royalty billing method enabling extraction of value, potentially for

the entire supply chain.
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to Gt her arrangenents of the invention are possible,

and consequently the particularity of the acconpanyi ng
drawings is not to be understood as superseding the
generality of the precedi ng description of the

invention. Figure 1 is an elegytion view of a G ove
Reprocessing Unit (GRU) according to 1s one

enbodi ment of the present invention; Figure 2 is a

plan view of the GRU of Figure 1; Figure 3 is an

i sonetric view of a Transport Link Device (TLD) ,

Avt ecenomic advantageabbe inkentias, is fat the saskof usageafdigh end
Figure 4 is an elevation view of the TLD of Figure 3;
2fuahtyggioees may e markedly reduceds Mareowes avasés disposal volume may
i nterconnected TLD s of Figure 3; Figure 6 is a
dlsebetredusedw of a reusabl e gl ove according to one

enbodi mrent of the present invention; Figure 7 is an

el evation view of a test apparatus according to one

enbodi nent of the present invention; 12 Figure 8 is

ribEPAERb b STORAWIGE. " venti on: Figure 9 is an
i sonetric view of the GRU according to one enbodi nent

of the present invention; s Figure 10 is an isonetric
view of the GRU according to one enbodinent of t

: . ( : of the
pt wilkbe convenienidie; futhgudescribe thepresantipyentionwityrespest to the
test apparatus according to one enbodi nent of the
paccoemanyingdtawings that illustrate possible arrangements of the invention.
Other arrangements of the invention are possible, and consequently the
particularity of the accompanying drawings is not to be understood as

superseding the generality of the preceding description of the invention.

Figure 1 is an elevation view of a Glove Reprocessing Unit (GRU) according to
one embodiment of the present invention;

Figure 2 is a plan view of the GRU of Figure 1;

Figure 3 is an isometric view of a Transport Link Device (TLD) according to one
embodiment of the present invention;

Figure 4 is an elevation view of the TLD of Figure 3;

Figure 5 is an isometric view of a series of interconnected TLD's of Figure 3;
Figure 6 is a schematic view of a reusable glove according to one embodiment
of the present invention;

Figure 7 is an elevation view of a test apparatus according to one embodiment

of the present invention;
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Figure 12 is an isonetric view of a test apparatus
according to one enbodi nent 1o of the present

i nvention. Description of Preferred Enbodi nent As
shown in Figures 1 and 2, the invention according to
one enbodi nent 15 conprises gseries of |inked
processi ng stages 3 encapsulated in a single

aicl osure 1 that .toget her tically perfor |
Fidurg iscanisomianic Y88 ofhe 3RO SsepEding o B Ifibdiment of the
cunul ative problenms previously described in glove
PERSRIY dRVANION; The aut omatic and conputer-control | ed
machi ne, integrating a horizontal conveyor belt,
fRigure® isyan isoketiit vieh af thet GRvsatoordinglto ®ng! embodiment of the
hol ders, noving forward horizontally (in the best
présont ivehtidngng whi ch the successive steps of manual
gl ove placing, automatic glove returning, washing,

'Hig\reND istHrY isBnetfié Oiew bZIhRIGRUBSddOMing R8 DreeriBodintent of the
performed. 13 The conveyer belt 15 permts the glove

tqe?%\tﬁﬁ@é?ﬁﬁ?ﬁed through different work stations' in a
r?re- eterm ned processing cycle. First, the operator

ngs | ove on.an. e link 5 He stretches the .
Earesfh &2 ontstas Viehy BLH tostBbparatls aiEORlig fphe Geppodiment
that the glove is then hanging. The chain 15 noves
fod thRpEeSené inventigR. every 3 to 4 seconds enabling the
manual | oadi ng. The gl ove remains entrapped within the
Figdreot2 spaEmisomettic vieyhoba péstepipacatusfaccotdingtmohe egnbodiment
associated with the rotatable projections within the

|dfke pFe¥ent irantivn. t he external surface of the glove
wi || ge designated (A) and the internal surface io

(B). The glove is washed 20 by rotating horizontal
wetted brushes | ocated on both sides of external

D Gistidnh b Pratéthed ErhBSaith@hECt | osn/ pinchers, and

As shown in Figures 1 and 2, the invention according to one embodiment
comprises a series of linked processing stages 3 encapsulated in a single
enclosure 1 that together automatically perform all the procedures necessary to
resolve the individual and cumulative problems previously described in glove
reprocessing. The automatic and computer-controlled machine, integrating a
horizontal conveyor belt, formed by links which are themselves also glove-
holders, moving forward horizontally (in the best case), and along which the
successive steps of manual glove placing, automatic glove returning, washing,

rinsing, drying, sterilizing, testing, packaging are performed.
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appl ying a vacuumto the inverted cuff, drawi ng the
fingers through the body of the glove, and so

conpl eting the inversion. 15 The glove is again washed
20 by a further set of rotating horizontal wetted
brushes | ocated on both sides of the external surface
(B). Subsequently, the glove Is rinsed 25 by water

rays | ocate n both .si des of .external rfac e
e donvetst bl 4STheTits e dibverty Hepcaged HirolgR difidrent work
pi ncher/projections back to the original position,
Stationspinga pe-getermingd Pecgssingtaysle: iFifghtee @perater hangs a glove
gl ove, back 20 through the body to conplete the
iomvam empty lifk 6aHeystrettiresytheveuff an thenpindhaes dyprajections (not
further set of water sprays |ocated on both sides of

ShbRn) dlick tiatahe gldVe islthen htangmg.errhemm 18 movésrward one
washi ng and rinsing steps of sides A and B nay be

?iﬁiﬁie%\é?ﬁ3?d4t§&oﬁa§%n%%ﬁn therimual Ié%dirﬁ%{ reversing

e progress of the 14 cOnveyor 15, or fTormng a
figure S of the conveyor so as to pass the gl ove
through the stations for a second tinme, follow ng

ropriate inversions, of, t ove. 5.Next, the . .
s, SBhe Fermelrs ST armecvitnitBe, 3t Q5 nssing traud gppication of
external surface (A). and irradiated by UV |light in .
tthe pinohery asseriatednuithe the ratatebleceroigctions wwthnmgse ligs. For clarity,
external surface (A). Again, the glove is inverted.

The egteraal suafaogoofithe gipvacwitiche desighatedr(Af) land theiistermatsurface
on both sides of external surface (B) followed by

8. thé glovdiisweghbd 20vby rathtind Rokizentsl wettee bARhes located on
nanonet ér | ocated on both to sides of external

2R Bl PRI 1) RO RO RO RS o

%dq‘f)gﬁ‘é %gx}asciutuimopo Rké imgrtéé %ﬁ#,i c?r%\nﬁrtlga {H.eo{i]nggeﬁ's tl:m%gﬂ%g body of

the glove, and so completing the inversion.

The glove is again washed 20 by a further set of rotating horizontal wetted
brushes located on both sides of the external surface (B). Subsequently, the
glove is rinsed 25 by water sprays located on both sides of external surface (B).
Again the glove is inverted, by rotating the pincher/projections back to the
original position, and applying a vacuum to draw the fingers of the glove, back
through the body to complete the inversion. Finally, the glove is rinsed 25 by a

further set of water sprays located on both sides of external surface (A).

In a further embodiment, the washing and rinsing steps of sides A and B may

be achieved by the same set of apparatus, by reversing the progress of the
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can then be stored or sent to a database (not shown)
for collation of data on the 1s gl ove or batch of

gl oves, and so track the nunber of process cycles the
gl ove undergoes, as well as charging of the custoner.
The gl ove nay be reversed on dgmand 40, such that,
when conpiling the code, the systen1recognizes if the

code is red or_ pot. éf he code is mrrore hhi?
SONMEYRTS °E‘W€9g'1 @%’ei of,Bte onveyer 8p |a§|tH:BaSSt € glove
confi uratlon or out of manufacturing |ine. As sone
dhoug tha\s&atmcfpaa sesand tise, dollawing appreprige ipyeraions of the
better grip it my be necessary to maintain a

rpove.cul ar orientation. As shown in Figure 6, such
informati on may be encoded 90 on the gl ove 95 and read
100 by the tracking station, not only for the

dat abase record, but also for control of the 15 GRU

Sf@e)ésthteybﬁéf%t dhéd B P élr‘ﬂB\NaISO Bh®6th siiesUT dXbEmal surface (A)

expecte For Insta I f a particular orientation

A B O A A5 A o s

X afamasytacs PheAGRg, s v s mieded iﬁ@gaows i

the conveyor. To performthis operation first

vaubjeated tpbotaic Rewt this tinews kathisidescoff extamal suaﬁ@e (B) followed
then, the link fingers de-lock, de-stretching the
giyobr@'ngrimadiatmi by biyelight i thee Cerange 254 ndremetiee lagatedon both
hangs, held only by the vacuum pi pe. The glove is then

i@ bPEXtefhdl @uFfab8@BR i 0 control 43 where a
cylindrical device is inserted in the open cuff.

Whet her the gl ove passes the appropriate test is
recorded, and sent to the database, as well as being

"fite gr; o(\e/g lé enuggan%dt (glrﬁe bgﬁusiagsn 5quo&gr§1tf8macquisition of visual
cleanliness and code acquisition by the tracking station 35. The data collected
can then be stored or sent to a database (not shown) for collation of data on the

glove or batch of gloves, and so track the number of process cycles the glove

undergoes, as well as charging of the customer.

The glove may be reversed on demand 40, such that, when compiling the code,
the system recognizes if the code is mirrored or not. if the code is mirrored this
means that the glove is not in its original configuration, or out of manufacturing
line. As some gloves have special features on fingers enabling a better grip it
may be necessary to maintain a particular orientation. As shown in Figure 6,
such information may be encoded 90 on the glove 95 and read 100 by the

tracking station, not only for the database record, but also for control of the
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After the leak test, the glove deflates and is sucked
by a vacuum plate. The 15 glove is then packed 45 in
its respective size box or rejected by instructions
given by the control system The boxes, when full and
automatically closed, are pristed with |ot and
custoner |nfornat|on and conveyed to a container for

gﬁ@ r@%g?\ p&lg\%bg}vg\;p tonsrwe%\%ébﬁg g ?or instance, if

(TLD) for automatl c glove inverting, in such a é/
ehparticular erientadiop|is reduitads seading eé thecelfesranding gode 90 by the
treated in the reprocessing steps. Further, the glove
hrdciimg statiah Mmaysbeused dythecodtrolosystera chbhe@%ld, andhkhe glove
that carries the glove through its various processing

shagtst addordinglyy! ove hol der, may also act as a link in
t he conveyor whi ch enabl es the different automatic

sequences of gl ove reprocessing from gl ove returning,
washi ng, drying, testing and packaging. 5 An encrypted

.Glﬁ%gglg(/% 1 ﬁ%n%ﬂé?@rrgh QU ofgiét &HUeg TREdoh AR5 operation

gue ‘seri or each gIo

th f th Thi
R m'@dgﬁ B g
al so be added later. 10 The trackin
rdecloickede-stretohing thenglove fiiommthe fingarsn hgfgsulblﬁéhat@etglove

stations etc., permts use of an encryption code which
eremigse heldroniy ]oyttbmvaouuruii pipe. Thenglove'is thémtransfetretirtompinhole
"no aut hori zed" gloves. Authorized gl ove neans

control 43 where a cylindrical device is inserted in the open cuff. Whether the
glove passes the appropriate test is recorded, and sent to the database, as well

as being recorded for use by the GRU control system.

After the leak test, the glove deflates and is sucked by a vacuum plate. The
glove is then packed 45 in its respective size box or rejected by instructions
given by the control system. The boxes, when full and automatically closed, are
printed with lot and customer information and conveyed to a container for

manual filling of appropriate cartons.

In this embodiment, the invention provides a glove holder (TLD) for automatic
glove inverting, in such a way that the entire glove surface, inside and out, is
treated in the reprocessing steps. Further, the glove holder itself is also
designed to be a conveyor link that carries the glove through its various

processing stages.
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(a) glove having the physical specifications to be
reprocessed and (b) 15 manufactured by an authori zed

gl ove manufacturers. Further the tracking system

t hrough the code, can determ ne the size and |eft

hand or right hand information,and enabl es automatic
packi ng by size and/or hand orientation after
reprocessi ng. The uni que serial nunber enables a ful

20 traceability, recording of results of reprocessing
steps and tests results of all _ individual gloves
ch\epglswﬁ Holdernmepcalsegist apagink iatha conyeyaniehigh anablesthe
regul ati ng bodies. 17 The code and software
idifferentautomaticesequamces d iglove, reprenessingdnomrgiove tatlrning,
conpliances, to track the glove fromits manufacturer
tv@asﬁmib Afryingf fosting@ne gRikeginga new busi ness nodel by

al | owing royaltles revenues com ng from gl oves

manuf acturers (based on known new gl ove producti on)

and end-users (based 5 on the know edge by custoners

0 | ove 0584

5‘( InepTen e Ee i e sﬂév%‘éo%?‘éﬁ@c%'ﬁsﬁ#a%#ﬁeeﬁ"%f*f%“°" 2
SO0 the, Ioveh ders. The S are. oIIowha

st P AbelIgh sanh olaveraned thecdies InfRmatiar gt inifg/Ble. This

the I nversion process, and have two to artl cul at ed

maderpay besprinied deoagithe manufastiing PyoGess utmay, pisode added

fingers. The pinchers are clipped at each extremty

déterhe hol l owed part of the Iink. These pinchers are

rotated about spindles 65, by electric notors, up and

down inside of the aperture 53 of the link 50. The
two fingers of each pincher are able to open or close

Sﬁp@{r%l%h% 'syéém, which receives information from the tracking stations, test
stations etc., permits use of an encryption code which enables the system to
discriminate “authorized” from “no authorized” gloves. Authorized glove means
(a) glove having the physical specifications to be reprocessed and (b)

manufactured by an authorized glove manufacturers.

Further the tracking system, through the code, can determine the size and left
hand or right hand information and enables automatic packing by size and/or
hand orientation after reprocessing. The unique serial number enables a full
traceability, recording of results of reprocessing steps and tests results of all
individual gloves complying with the legal requirements of the worldwide

regulating bodies.
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The openi ng/ cl osi ng novenent i s generated, before or
after pincher rotation, by «clipping 80 or de-clipping
an el astic pol yurethane nmenbrane material 75. The
clipping action is perforned by the rotation notors.
The opening and closing of the fingers enable two
different results. The first, when closed and rotating
from 20 down to up E&Dor Vi ce- versa}et tBe fin ﬁr enabl Fs

{The endsvand geftwats inormation treataient £ag [ess PRATLSAM She ega'
vice versa. The glove is then fully inverted with fu
faongﬂlasce%ﬂpdraﬂkdhetgb\(ﬂa&qmﬁs miasu &f to and @f dfs rand creates
the fingers allow treatnment of the entire surface of

tshwew Ibisimess modél diyeallawihg rayaities tdvieaues eorting front gioyes

18 horizontally through 180 degrees bringi ng back the
%@Mﬁaé&ﬁé‘rsf(ﬁﬁgéﬂ onhatevsew ovepiodsictidiicand Bkd-users (based

In orn1ng the conveyor, make use of connection

PRt RnlBuad oy BRSO ook, 0 @

about the GRU, delivering the attached gl oves to each
station. As shown in Figures 7 and 12, in a further

enbodi ment . the invention prgv ides a

tAssshown in-Kiasirea 8 to /5, fre ks SGthal %ﬁﬁh%&%%ﬁ@gnponents are
This nethod |l ocated to al ong the conveyor, which may

alsothe glose Ihplgess thedinksarekollowhgving&n apertedF ﬂmugh
nmeasur enent 120 between two vol une one of the vol unme

behiol théglovel caremand duniagdhé énveansior fpeoeesss andlhave. twbhe
pi nhol e testing (Leak test) is based on mass

@5@@&!\&3@!@%@93& 60a,8dch folrhed Hy4Wo articglated fingers. The

Iea ing 115 from a product expands under vacuum due to

I
rrﬁi‘“%'%ir%@‘?%%ﬁéé%%a* A o) of 1% AORSw P pHREIHS link OPheso
Vﬁaghesrrsr%lrle roga ed a out3 splrr1§Ies %% B&%ﬁ’ec‘i‘ﬁé’ o 81\'/serutpeéjnd down inside

of the aperture 53 of the link 50. The two fingers of each pincher are able to

open or close separately.

The opening/closing movement is generated, before or after pincher rotation, by
clipping 80 or de-clipping an elastic polyurethane membrane material 75. The
clipping action is performed by the rotation motors. The opening and closing of
the fingers enable two different results. The first, when closed and rotating from
down to up (or vice-versa), the finger enables the glove cuff to be partly
returned inside out or vice versa. The glove is then fully inverted with full fingers
extension by vacuum. The second, when open, the fingers allow treatment of

the entire surface of the glove. The whole link, after this operation, flips
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to inportant mass flows, achieving high sensitivity
detection. 20 During the test, the glove 110 is pl aced
on a clanp 113 and secured by the cuff 112, so as to
feed the fingers and body of the glove 110 into to a
vacuum chanber 117. This vacyym chanmber 117 is itself
connected to anot her chanber 18 through a m ni mum

capillary flow path. channel, crossing, a high . . .
Sengontaly through dB0,dearees Bringingrbackifye plov with fingers hanging
qui ck-evacuati on val ve generates vacuumin 19 the 2
clowwiwards. The gl ove 110 i s sucked inside the cylinder.

The vacuum generates a very tight seal between the

cuff area 112 and the cylinder clanp 113. The sudden
airflow created by the vacuum pressurization wl|l
bRk 230, On fEFhiiRg tife @nw%@sr,omaké asklvf cennitiidn poftions 70,
of the 2 chanmbers. P1 = PZ. 5 If the glove has no

ga‘qagagef(é f@cd?}ﬁ'lrflé? B i 86 i a ﬁéﬁbﬁ‘td’ﬁeﬁﬁf fhe dmpleRé® cbRveyor to

age a const ant ow, nmeasured in

m.cro r GHDk ' bt he

It BhOTnR 5, SeBHhE HHshed ISia BRI Fstabith

denoting a presence of pinhole. 10 Again, referring

to Figure 6, the figure shows a code printed on the

code is a matrix type code. In this enbodinent, the .
Awrisha@en isFigunes viand: 12 dn edughenembrdinment; the investiomprovides a
storage of high nunbers of data on a small area. The
daéthodraf testingleaks d 15rn glovies), hissadalied rpinieles.ribhik inngthod located
the code reconstitution by specific 15 software if

"éiSﬁoﬁ the2ESnRydP SRhieh &Yy auRedtically pefBriaAs téstImay use the
har dware. The code structure may all ow data

L@é%%\’virﬂgaﬁy@ﬂwéﬁtt 2R petwid el tWPlol@ne dhd 8f the’ddiime being the

glove and the other a reference volume.

The pinhole testing (Leak test) is based on mass extraction technology. A small
amount of gas leaking 115 from a product expands under vacuum due to low
gas density, resulting in a higher volumetric flow rate 120 compared with
barometric conditions. Thus, very small flow rates are measured and converted

to important mass flows, achieving high sensitivity detection.

During the test, the glove 110 is placed on a clamp 113 and secured by the cuff
112, so as to feed the fingers and body of the glove 110 into to a vacuum
chamber 117. This vacuum chamber 117 is itself connected to another chamber
118 through a minimum capillary flow path channel crossing a high sensitivity

Mass Air Flow Meter (MAMF). A quick-evacuation valve generates vacuum in
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direction. Goves to which this invention may be
suitable are made of elastic materials. 20 Code based
on nunerical and al phabetical printed characters
cannot be scanned during the process due to the
difficulty or inpossibility ofgcode recognition if
part of any unlque characters are erased or stretched.

The code ted durj t he Iove nuf ct

a8 3rchamieTs oL Ve s FieseddRsidaly ﬁmsféy i Ehie Yaguum
of data, a non-exhaustive I i st being :

menerates arvery doht sealdetween the culf aﬁ%ﬁrﬂé? am) theeyljndgrclamp
iii) dove handing: Left hand or right hand; 5 iv

dl18v & hesukdendaflomnereated byt vacuumodes&tmzatt@m my? become zero
H gh- Tech; v) G ove size; vi) Custoner

IRl 6ér|b’1‘i d@eito the équibratien Wt 2ehunters.oRie = P2i i i )
Manuf acturing |line code, and; 10 ix) Manufacturing Lot

nunber. During the process, t he systemreceives the
code information fromthe tracking station and

jfﬁ{??é&tg?%?%{s ir{qggcﬂe p{h%ﬁ%ﬁgnﬁf %Qn@{rlﬁrgeﬁﬂ%ﬁ%dyg%g)e fftﬂére is a leakage
r t t

17 everitantd Gaéasiven 5 piroiA TR RS afaae%géﬁn e
operations, decides and instruct the control ste i
teenyimstens; in thecehanned will earapensate the @r@ﬁsweémpa r@ﬁrgenotmg a

inability, the software instructs the packing system
tpresemeecof pinbolg. ove to the

Again, referring to Figure 6, the figure shows a code printed on the code is a
matrix type code. In this embodiment, the code 90 is a matrix type code, which
facilitates the storage of high numbers of data on a small area. The data are
allocated in a ‘fail-safe’ mode, enabling the code reconstitution by specific
software if “dots” are erased or not “seen” by the scanning hardware. The code
structure may allow data recognition even with a distortion of up to 15% in every

direction.

Gloves to which this invention may be suitable are made of elastic materials.
Code based on numerical and alphabetical printed characters cannot be
scanned during the process due to the difficulty or impossibility of code
recognition if part of any unique characters are erased or stretched. The code
printed during the glove manufacturing or before the reconditioning process

may embody a range of data, a non-exhaustive list being :
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reject recipient. In case of successful decryption the
software perfornms the follow ng operations; 20 1. If
the glove is read for the first tinme the software i)
Creates a glove "file containing” the code data's ii)
Conput es the machi ne processing data in the glove file
521 iii) Conputes the glove testing data perforned
in step 14 and 17 in its individual file. iv) Accept
or reject the glove for packaging and further reuse by
conparin&naccqpted references and the results of

pr eblet er FNgEYptiparalgeitbmsyal ues 2. If the gl ove has
previ ously been processed the software | ocates, based
on tihe gBevial nwinbeeotthe gloveiunber, its electronic file
and perfornms the tasks described in the precedent

par §yr apGlovdhandihgebeft hbad efrighttheangonput es t he
nunbers of (re) processing cycles that the glove has
hadjygnd eeReinfitkét ddstindfoR Heage F!whﬂ.rocegsiﬁps:H@m-Tech;
the “software elther accepts or rejects the glove for

packagi n further-reuse. 15 The software records
al | b?he ||$\érgj8'f§§d the results in a central database.

Ever ) U identified by a unique serial nunber, its
| oc¥ io%@?"ﬁ%@ﬁf‘t'ﬁ?ﬁtﬁéﬂ its data to the central
conputer nerging the different database into a unique
vii)  Glove Manufacturer code;
viii)  Manufacturing line code, and,;

iX) Manufacturing Lot number.

During the process, the system receives the code information from the tracking
station and decrypts it, then processes the scanned image for glove cleanliness.
The system then analyzes the results of the data collected during operation in
and the process data received during the processing operations, decides and
instruct the control system to pack or reject the gloves. In case of decryption
inability, the software instructs the packing system to direct the glove to the
reject recipient. In case of successful decryption the software performs the

following operations;
1. If the glove is read for the first time the software

i) Creates a glove “file containing” the code data’s

i) Computes the machine processing data in the glove file
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dat abase through a mandatory TCP/IP connection (

di al -up, constant or fixed IP). This centralized

dat abase enabl es the recognition of; 20 1. Nunber of

gl ove reprocessed by machi ne owner and by serviced
custonmer. This enables the machi ne owner to invoice

its custoner for the service provided, and enables

t he_technol o owner to inyoice the nachjne owner L.
feeli)or ”&P%P%é.h%spé@ tSﬁt'"Q)é?tapQQf&f 'n(ﬁ*epvm and 17 in its
(re)processed glove". 22 2. Nunber of gloves rejected
and t hei individealdilebl i ng accurate and automatic
projection for replenishnent of the new gl ove vol une
neefldd, #Agtept tyrejesttive glovedor patiayisd ard fultihenveasg dy

is al so avail abl e at machi ne owner |evel. s The

machi ne evhfaringHtcBpted fefereRtes BRHItRE résiiis! GipredéfePMine
the centra conmputer, via the internet. This |ocal or
centrali SleANAgEs enabl es the regulatory bodies to
audit the reprocessing conditions and the gl ove
acceptance and release criteria. This centralized

dat abase enabl es the customer to consult the quality

assurance results of the reprocessed glove he is using

5% t yhe0love hasaTeviously heanproganssst theraftarsdegales dbased
protected website. 23 The clains defining the

| orv the: glowe ainiquessérial Inswwber, its electrppicdite and peartarmssthedasks
reusabl e gl oves conprising 5 a conveyor neans to

cdencriped ipkthe prededent paragraphisabl e gl oves to a

plurality of processing stations; said processing

stations including;

3. Then, the software computes the numbers of (re) processing cycles that
the glove has had and based on a pre-determined number of cycles, the

software either accepts or rejects the glove for packaging and further-reuse.

The software records all the files and the results in a central database. Every
GRU, identified by a unique serial number, its location and owner, upload its
data to the central computer merging the different database into a unique
database through a mandatory TCP/IP connection ( dial-up, constant or fixed

IP). This centralized database enables the recognition of;

1. Number of glove reprocessed by machine owner and by serviced
customer. This enables the machine owner to invoice its customer for the
service provided, and enables the technology owner to invoice the machine

owner fees or royalties based on “per processed or (re)processed glove”.
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a loading station for nmounting the gloves to the
conveyor neans; an inspection station for inspecting
the gloves for pre-determined 10 criteria; a washing
station for washing the gloves; an interrogation
station for interrogating idegiification nmeans of the
gl oves so as to receive data fromsaid identification
neans; A testing station for testing the integrity of
the gloves; 15 an unloading station for unloading the
gl oves. 2. The systemaccording to claim1, wherein
he pMNurdbeeofglaves rejectediand theinsizesenablingaecusatesand
conmbi nation of stains, danage to the glove and type
ciut@hatie prgjéction fﬁneeplpstshmemtm thié ngwtglowd solunie needed, split by
claim2, wherein a pre-determ ned path and/or

S8 TS réplesionineat kbwiedgaiisl apoodesiablegatshathinesowner level.
define a processing cycle. 25 4. The system accordi ng

e Machife RimérSse ‘h%ﬁeiﬁé iiofrh i availz®I& from tHeecentral

testl ng station 1ncludes apparatus to conduct either a

S e

vvhere| n 30.the unl oadi n statjon ingludes
degulateny mf@s%lgatﬁw ¢BEocessing GRndtignsRn glew_e asgeptance

6. The system according to any one of the preceding
Ang releageceriderias Tlis centralized database enables the customer to consult

the quality assurance results of the reprocessed glove he is using by “typing”

the glove serial number into a password protected website.
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i nspection station includes neans to reject gloves not
neeting the pre-determned criteria. 5 7. A device
for engaging and transporting at |east one gl ove,
conprising A selectively novable body A first and
second engagenent neans nountgg to the frane in
spaced relation to each other, such that said

engagenment jgean engage an 0 ing of the glove in a
Jﬂ\eeqqelﬁ&d%ﬁagi%mvg@ﬁ%@ﬁe ?Ei‘r’]‘hﬁ?i rst engagenent
nmeans to the second engagenent neans, said stretched
condition sufficient to maintain engagenent with the
enghgeneAtsystem $or Focgssing eeusable gloyediomprising ai m 7,
wherei n the engagenent nmeans 15 conprise projections
adapted to extend into the opening and contact an

i nsi dgy sarvieydE nidfanisite anveg a Huraliteofttei reasatsleglovexto a

to claim7 or 8, wherein the engagement nmeans are

sel ecthlwality ofdraseesing SEIORSt i nsertion into opening

t hen : force to the opening

to pl ng]gd ﬁ%ﬁg#@@%tﬁaﬁi@em@%t ched condition. 10.

The devi ce sloadirgj stgtion fammountingthecglaves tortheocanveyor means;

wherei n each . en enment. ans includes conpljnent .
portions mﬁfh'ﬁﬁegag?’hﬁaberﬁ%r 'Q§p?%@93$8j939{$%¢9@53' ermined
to grip thec{ﬁmi ng on an external surface of the
gl ove. 11. e device accordi ng to claim10, wherein
the conpl i reewashingmiatiorofes washingtheoglaies; noveabl e
relative t oar¥ %?er%é’ét%%t $t8fidn for interrogating identification means of the
gloves so as to receive data from said identification means;
A testing station for testing the integrity of the gloves;

an unloading station for unloading the gloves.

2. The system according to claim 1, wherein the pre-determined criteria
comprise any one or a combination of stains, damage to the glove
and type of glove.

3. The system according to claim 1 or claim 2, wherein a pre-determined
path and/or sequence of contact with said processing stations define

a processing cycle.

4, The system according to any one of the preceding claims, wherein
the testing station includes apparatus to conduct either a pin-hole test
or a mass flow detector test.

5. The system according to any one of the preceding claims, wherein
the unloading station includes means for directing processed gloves

to a packaging station.
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30 25 12. The device according to any one of clains 7
to 11, wherein the body conprises a franme having an
aperture, and notive neans for facilitating novenent
of the device. 5 13. The device according to claim 12,
wherein the notive nmeans inclyges wheels for engaging
a track al ong which the device noves. 14.The device

o7 ooct | She S5 Avseaing aybhay bf nepressag. gk wperein the

accor di NhshachdbatibA. in¥l18s€ hbdndgoRefice §loves hokheeting the
pi votably "noveabl e through an angle of at |east 1800.

16. The pearfeterapingd anitejat o cl ai m 15, wherein on
pi vot abl e novenent of the 15 projections, whilst in
engagenent with the glove, the opening is inverted to

forma cpfdevide foremgaging dnd framspisting @t kst beerylovey comprising
clai m 16, wherein on inversjon of the opening, the

gl ove |SN$Q!%CttV@|W(¥aPﬁrQR}b'n the aperture. 20 18.A
gl ove | NKeqdrst QRd §89&5@EHga§é’rﬂEfﬂ ﬁl'eﬁﬂ %dﬁﬂﬁé&% HF&fBme in

and the device accordin or 17, wherein
on i nver spacedfelatien tuédch athea.csumm thataaandam}gagemeant means

vacuumto the gl ove such at t he
! vert eaengade SnRrtE Ot ey & sifchedcatiiilon Getyeen the
a vacuumlr&%aagemetnhmm@Qhe%@@@ﬁ@eﬁgagmhanmalﬁ said
or 17, wherein on inversion of the cuff, a vacuum
stretched condition sufficient to maintain engagement with the

engagement means.

8. The device according to claim 7, wherein the engagement means
comprise projections adapted to extend into the opening and contact an
inside surface of the glove.

9. The device according to claim 7 or 8, wherein the engagement means
are selectively movable to permit insertion into opening then and
movement to apply a force to the opening to place the glove in the

stretched condition.

10.The device according to any one of claims 7 to 9, wherein each
engagement means includes complimentary portions movable relative to
the projection so as to grip the opening on an external surface of the

glove.

11.The device according to claim 10, wherein the complimentary portions
are pivotably moveable relative to the projections.
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mean applies a vacuumto the glove such that the gl ove
is fully inverted. 20.A conveyor system conprising a
gui de nmeans and a plurality of devices, 30 each

devi ce according to any one of clains 7 to 17, wherein
the plurality of devices are Linked to forma

cgntinuous chain, and arranged so as to ravel along

t he guide neans. 26, 21 A systemfor tcackjng.the,

r o4 SRVIGE AREoTAini (P Y ok Sk BRIMS 7dock!, WIRIRIN the body
gl ove DAYIdesth HAMERaVifG Bhidperiré hdRithige miéar for facilitating
identification neans being electronically or

opt i cahdyemeniefithe device.syst em conprising 5 a dat abase
for storing and accessing data on each gl ove; a
plurality of tracking stations, each in conmunication

wi t h3 e dé\ite bassrdimpt claingdR| whersinthe mdtweimgans includes
interrogati on means for interrogatin

t he,
i dent iwheels fefrengaging atrackalong which the &y&? R¥ESdat a
on each glove is collected at each tracking station,
said data and the location of the tracking station
bei ng. Tendevice acedrdingtd ary dae abekims d tas1 3, ovhereint the

and trac];é_i,he progre of eacg | ove from each
t r ackiRTglestians gre Pvgtably moveals; 4 - o5

15.The device according to claim 14, wherein the projections are pivotably

moveable through an angle of at least 180°.

16.The device according to claim 15, wherein on pivotable movement of the
projections, whilst in engagement with the glove, the opening is inverted
to form a cuff arrangement.

17.The device according to claim 16, wherein on inversion of the opening,
the glove is free to move through the aperture.

18.A glove inversion apparatus comprising a vacuum means and the device
according to claim 16 or 17, wherein on inversion of the cuff, a vacuum

mean applies a vacuum to the glove such that the glove is fully inverted.

19.A glove inversion apparatus comprising a vacuum means and the device
according to claim 16 or 17, wherein on inversion of the cuff, a vacuum
mean applies a vacuum to the glove such that the glove is fully inverted.

20.A conveyor system comprising a guide means and a plurality of devices,
each device according to any one of claims 7 to 17, wherein the plurality
of devices are linked to form a continuous chain, and arranged so as to

ravel along the guide means.
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25. 30 The system according to claim 21, wherein the
uni que identification neans includes any one or a
conmbi nation of RFID, barcode or matrix code systens.
The system according to claim?21 or 22, wherein the
conmmuni cation neans includes,yired or wreless
connection to any one or a conbination of a LAN, WAN
and internet. The system according to any one of
clainms 21 to 23, wherein at |east one of the

pl upalA §ystefn for Hdeking the Progress iof @l pldemityef rushblegives, each

means or collecti ng dat a prior to comuni cati n Sai d
dat a tglovehbaving @unigue Mﬂt\ttﬁyahm@r gaidjdentifigajion faeans

or & Gt RlechBnicaty B EpHkly BEpdBIG g S SofiteiRg®

i dent i fi gafatalasérfor starinerasd a&gesising aat;a oresacly gioven
data and application data. 27 26. The s

accor di ng Ryality6firacking salings. 9ah N H"'&g}'P'ﬂ Mgth the

system agbg gl I I'ing system having neans to match the
custoner data ahd glove identification data, and a
pricing each @rachhgrsamyorahaweg interrogatiore ssang fos inrdeegating the

on the pr rfor n each gl ove, said 5

processi lﬁ%”@? @SF(ﬂ r‘?@cﬁ M pricing scale. 27.

A glove EG&%H‘E&‘%‘E}%Sé bﬁ%a%ﬁ“gjlé@ RcdilecldtatsesdrriacKing station,
claim1 t | ove conpri si n%

said data and the location of the tracking station being communicated
to the database so as to locate and track the progress of each glove

from each tracking station.

22. The system according to claim 21, wherein the unique identification
means includes any one or a combination of RFID, barcode or matrix
code systems.

23.  The system according to claim 21 or 22, wherein the communication
means includes wired or wireless connection to any one or a
combination of a LAN, WAN and internet.

24. The system according to any one of claims 21 to 23, wherein at least
one of the plurality of tracking stations includes data storage means
for collecting data prior to communicating said data to the database.

25. The system according to any one of claims 21 to 24, wherein the data
includes any one or a combination of customer data, glove
identification data, processing history, encryption data and application
data.
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a material suitable for neeting pre-determ ned
serviceability io requirenents following a
pre-determ ned nunber of processing cycles; an
identification nmeans adapted to be interrogated
electronically in order to igpart data.

26.

27.

The system according to claim 25, further including a billing system,
said billing system having means to match the customer data and
glove identification data, and a pricing scale, whereby a cost of
processing is based on the processing performed on each glove, said
processing priced according to the pricing scale.

A glove for processing according to the system of claim 1 to 6, said
glove comprising,

a material suitable for meeting pre-determined serviceability
requirements following a pre-determined number of processing
cycles;

an identification means adapted to be interrogated electronically in
order to impart data.



