1 AUTOVATED BI OKI OSK Fi el d of the Invention [0001] The present invention
generally relates to autonmated di spensing technol ogies, and nore
particularly to an automated bi oki osk that can be operated to store and
di spense products in freezing tenperatures and that can be controlled
renmotely. Background of the Invention [bOOZ] Many circunstances require a
secured freezer dispensing systemthat can automatically di spense any
items stored therein at any dATOQMATEDRIOKIOSKXxanpl e, many bi ol ogi cal
and nedi cal reagents and products have to be stored at -20 C or col der
before wuse. In addition, a researcher or nedical practitioner nmay need

some reagents or products at amgjd@oPRYENveRtiod i M- [0003] A typical
storage freezer used for on-site distribution mni-centers as seen in nany

bi omedi cal research buildings is no nore than a | ow terrperature freezer
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reagents or products are available; if available, the authorrzed person

wi || ran@ad Hispense peaductsan fieezingtempsprswres hed fhabean htgontroffedimotalpezer , f et ch
the requested reagents or products, close the front door, |ock the
freezer, and log in the transaction. This standal one storage freezer
apparently has sone di sadvantages. One is that at |east one authorized
person nust be assigned for giving out the reagents/products and keeping
track of all transactions na%i@@?ounﬂwfsthmlwent@ad to human errors, and

i nconveni ence where the authorized person is not avail able when a reagent
or product is needed fromthe freezer. Another one is that the manual

process gdooglet ri eviMghyacif@@ageicefequite aiéehrew ftdez&adiSenBMi Sybte that can
condensation on the front door and in the chanber of the freezer,

resul ti nguiomafirabedispense pay eres sod thereng aaxdssirablatimen Fof exampletroanyd
reagent s pjighicAA8 Weddical reagents and products have to be stored at —20 °C or colder before

use. In addition, a researcher or medical practitioner may need some reagents or products
at an inconvenient time.

[0003] A typical storage freezer used for on-site distribution mini-centers as seen in
many biomedical research buildings is no more than a low temperature freezer with a lock.
Usually, one or more authorized persons will have the access to the freezer. When a user
or customer needs any reagents or products, he/she will request the authorized person to
check whether the needed reagents or products are available; if available, the authorized
person will manually unlock the freezer, open the front door of the freezer, fetch the
requested reagents or products, close the front door, lock the freezer, and log in the
transaction. This standalone storage freezer apparently has some disadvantages. One is
that at least one authorized person must be assigned for giving out the reagents/products
and keeping track of all transactions manually. This will lead to human errors, and
inconvenience where the authorized person is not available when a reagent or product is
needed from the freezer. Another one is that the manual process of retrieving a reagent or
product will cause moisture condensation on the front door and in the chamber of the
freezer, resulting in frozen ice in the freezer and deterioration of the stored reagents and

products.



2 [0004] US 6, 393, 339 discloses a conputerized stock control systemthat
includes a refrigerated carousal dispensing station. Wiile it nentions
that the dispensing station nay have a freezer cabinet, the carousal

di spensing station is no nore than a caonventional vending nmachine. In use,
a suspended product is renoved from t he car ousel by a "kicker arni that

ki cks the product fromthe slot of the carousal. This carousal encounters a
probl em @0003j s- ki K8 6,§93.,839ddlosts. a ddnepudersied stook cohteolcsystomsthbit inclhigesad | ows

restocking.. outside of the dispensing station,when the whole carousal is
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and products have to be re-packaged to be sold via these units.
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t he cabi net,, .the.external. environment. In practice, mnimzing the
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2005/ 0060063 Al discl oses an automated item di spensi ng system t hat
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di spenser,i$._a It - . ayer .carqusal ere.each carqusal..is aligned with a
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out fromthe cell., this design may reduce the loss of cold air or
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noi sture condensation and tenperature fluctuation wthin the cabinet,
resul ti ng*v%detrimental effects to the stored reagents and products.
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envi r onmarfudend dipspeenseclosed tyt walkschndtreais dispess¢e Ho@r. Within the dispenser is a
multi-layer carousal, where each carousal is aligned with a respective access hatch which
permits access to a single cell. The access hatch is a small door allowing items being
stocked into the cell and taken out from the cell. While this design may reduce the loss of
cold air or entry of warm humid air into the dispenser chamber in comparison with
conventional vending machine, the opening/closing of the access hatches still affects the
internal environment greatly. In addition, the stocking has to be done for each cell with an

open access hatch; it will cause moisture condensation and temperature fluctuation within

the cabinet, resulting in detrimental effects to the stored reagents and products.
Summary of the Invention

[0006] Therefore, there is an imperative need of an automated dispensing system
that can store any items in a controlled environment and dispense the stored items in such a
way that the controlled environment is minimally affected, maintaining the quality of the
stored items.

[0007] In one aspect of the present invention, there is provided an automated

dispensing system that comprises a front frame, two side walls, a rear wall with a plurality



way that the controlled environnment is mnimally affected, maintaining the
quality of the stored itens. [0007] In one aspect of the present

i nvention, there is provided an automated dispensing systemthat conprises
a front frame, two side walls, a rear wall with a plurality 3 of shaft
channels, a top wall, a bottomwall, wherein the front frane, the two side
walls, the rear wall, the top wall, and the bottomwall form a chanber,
and a pl wfahift ghanhelsui topmiatida botwirh wallawheretrpbe S©nsfrathe phsteb sidé talls, e
chanber; wher in each o{ t he pl uralit}/l automated coil tray dispensers
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resulting,in.the dispense .of.a product fromthe djspensing coil. |In one
enbodi merthereinde ogiaan inrispeted: Wahisyhe st ek o . e e wel o et dhe mor e
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I n anot her enbodi nment, ir ch of the plurality of .aytomated coil_ tra
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In yet a i t eagh of the.plurality of automated coil tray
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further conprises a lurality of rows of racks di sposed within the chanber
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motor shaft so that the dispensing coil can be detached from the motor shaft and
replenished outside of the chamber. In yet another embodiment, each of the plurality of
automated coil tray dispensers further comprises a dispensing tray within which the
dispensing coil is disposed.
[0009] In another aspect, the automated dispensing system further comprises a
plurality of rows of racks disposed within the chamber and fixed at both ends to the side
walls; wherein the plurality of the coil tray dispensers are supported by the plurality of
rows of racks. In one embodiment, in each of the plurality of automated coil tray
dispensers, both ends of the motor shaft have a bushing. In another embodiment,
underneath of the bushing, one or two O-rings are disposed below the bushing.
[0010] In yet another aspect, the automated dispensing system further comprises an
auto-retractable collection tray having a compartment for collecting products dispersed by
the automated coil tray dispenser. In one embodiment, the auto-retractable collection tray
comprises a tray with a front panel enabling a user to open the collecting tray, and a
shallow recess collecting the items; and a door closer assembly connecting the front frame
and a metal frame disposed below the bottom wall. In another embodiment, the door
closer assembly consists of two linkage levers that connect the door closer; wherein these

two linkage levers provide the stroke for opening the collection tray.



di spensers, both ends of the notor shaft have a bushing. In another

enbodi nent, underneath of the bushing, one or two Orings are disposed
bel ow t he bushing. [0010] In yet another aspect, the autonated di spensing
system further conprises an auto-retractable collection tray having a
conpartment for collecting products di épersed by the automated coil tray
di spenser. In one enbodi nent, the auto-retractable collection tray
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tray, and a shallow recess coll ctl ng,ﬁéhe itens; and a door cl oser
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t hen r et desned Hibreediatlgiradects noytireé.t Mae tn’aﬁmtlendﬂ automatically logged and keep

tracked in database. The administrator can then retrieve the database from either remote or
on site.

[0016] Yet another advantage of the present invention is that the automated
dispensing system is a computer-controlled storage freezer operates at -20 degrees Celsius
and below that could perform large storage of biomedical products typically enzymes.
[0017] Yet another advantage of the present invention is that the automated
dispensing system allows the user or customer to select the desired biomedical products
and quantity through its software graphic user interface (GUI) and the automated
dispensing system will dispense or dispatch the desired biomedical product.

[0018] Yet another advantage of the present invention is that a software database
inside the computer will keep track all transactions occurred, records and updates the
necessary information in the the automated dispensing system.

[0019] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.




on site. [0016] Yet another advantage of the present invention is that the
automated dispensing systemis a conputer-controlled storage freezer
operates at -20 degrees Celsius and below that could performlarge storage
of bionedical products typically enzynes. [0017] Yet another advantage of
the present invention is that the autofated dispensing systemallows the
user or custoner to select the desired bionedical products and quantity

through its software graphi BriebBesdrijitionf afahe Dhivingand t he aut omat ed
di spensing systemw || dispense or dispatch the desired bionedical product.
[ 0018] Yet another advantage of the present invention is that a software
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wi || bec%Fe‘¥ﬁ£arent from the follow ng detail ed description of preferred
enmbodi meft<® reof in connection with the acconpanying drawings. 5 Bri ef
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present invention will now be “described with reference to igures, in
which i Iaecqrédrme\n&l@m@n'éloslimermgﬁdm@msemgnv@tmnent s. [0021] FIG1 is a

front pe ctive h auto Ied dis sin temin accordance
wt oh one IBAZE i mend 1672 e bl BERSBOCNG St 6B Tt pUSmFieR) Eobeioey pRmce
per spect iskewi HEM®PT withBuHé ama&deldarﬂnﬁ@&i ngvéystemas shown in FIG1
w t hout the back cover and the top cover. [0023] FIG 3A is a front-back

cross- sef@28hal vi &HOGIA ihe feout-back ewsstensionsli vigw afitbe emoamatechdiaperisingF| G 1.
[ 0024] FI tg'rﬁag?h%vrﬂncﬁﬁ}sf de cross-sectional view of the autonated
dlspensm systemas shown in FIG 1.

[0024] FIG 3B is a side-side cross-sectional view of the automated dispensing
system as shown in FIG 1.

[0025] FIG 4 shows an illustrative view of the coil tray dispenser rows installed in
the housing of the automated dispensing system in accordance with one embodiment of the
present invention.

[0026] FIG 5 shows an exemplary row of the coil tray dispenser in accordance with
one embodiment of the present invention.

[0027] FIG 6 is an exploded view of the coil tray dispenser in accordance with one
embodiment of the present invention.

[0028] FIG 7 shows a perspective view of the auto-retractable collection tray in
accordance with one embodiment of the present invention.

[0029] FIG 8 is block functional diagram of the computer-controlled matrix-
coupled DC motor dispensing system for controlling the coil tray dispensers in accordance
with one embodiment of the present invention.

[0030] FIG 9 is an exemplary circuit of the computer-controlled matrix coupled DC
motor dispensing system in accordance with one embodiment of the present invention.
[0031] FIG 10 is a block diagram of the automated dispensing system architecture
for communication and control in accordance with one embodiment of the present

invention.



[0025] FIG 4 shows an illustrative view of the coil tray dispenser rows
installed in the housing of the automated di spensing systemin accordance
wi th one enbodi nent of the present invention. [0026] FIG 5 shows an
exenplary row of the coil tray dispenser in accordance with one enbodi nent
of the present invention. [0027] FIG 68s an expl oded view of the coil tray
di spenser in accordance with one enbodi nent of the present invention.
[0028] FI G 7 shows a per spBetailed Deseniption sfthe dnventiont r act abl e col | ection
tray in accordance with one enbodi nent of the present invention. [0029]
FIG 8 is block functional diagramof the conputer-controlled matri x-
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enbodi ment of the present invention. 6 Detailed scription of
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ref erence 1O the foll owi ng detailed description of certain enbodi ments of
the i nver?t i on. [ 0033] Throughout this application, where publications are
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wi || be uypetefisidenils.o¥n other instances, well-known methods, procedures, components, and
materials have not been described in detail so as not to obscure the present invention.
[0035] The present invention provides an automated dispensing system that has
unique designs so that the system can store and dispense frozen products in an automated
manner. More importantly, the automated dispensing system has minimized
internal/external air interchange during the dispensing process; the stored products will be
minimally affected, guaranteeing the quality of the stored products.
[0036] In accordance with one embodiment of the present invention, there is
provided a Biokiosk 1 as shown in FIG 1 and FIG 2 that comprises a front frame 2, two
side walls 3, 4, a rear wall 5, a top wall 6, and a bottom wall 7, wherein the front frame 2 is
disposed with two doors, and front doors and all the walls form a housing. It is to be noted
that while the chamber as shown in FIG 1 and FIG 2 is in the shape of a cubicle, the shape
of the chamber is not critical for the present invention. Any other shape may be designed
to have the same functions. In addition, the front frame could be installed with one door
either covering a portion of the front frame or the whole front frame when the front frame
has a portion opening or an opening spanning the whole front frame respectively.
[0037] All the walls may be made from any suitable insulating materials that have
the mechanic strength so as to sustain the freezing temperature within the housing. In one
embodiment, the walls are made of three-layered sandwich structured panels. For
example, the outside layers may be made of any suitable metals and the middle layer of

insulating materials.




those skilled in the relevant art that the present invention may be
practiced without these specific details. In other instances, well-known
nmet hods, procedures, conponents, and materials have not been described in
detail so as not to obscure the present_invention. [0035] The present

i nvention provides an autonmated di spensing systemthat has uni que designs
so that the systemcan store and di spense frozen products in an autonated
manner. Nbo3aB] i rrpor tMowy | ryferdifie toaBIGBat edthéi B]@Rn)sk fgrtisey sbeptribasa plurdliy 2€d
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engagement provides the advantage of replenishing products outside the chamber so as to
minimize the external/internal air exchange. When the motor shaft 12 is turned by the
motor 11, it will in turn drive the dispensing coil by a predetermined distance (turning
360°), resulting in the dispense of one product from the dispensing coil. In this way, when
different pitches of the dispensing coils accommodate different sizes of products, the same
motor operation can dispense different sized products without modification of the motor
operation.
[0040] Still referring to FIG 6, the coil tray dispenser 10 may further comprise a
dispensing tray 17 within which the dispensing coil may be disposed. The dispensing tray
may serve multiple functions. For example, the dispensing tray may prevent the stored
products from sliding out of the dispensing coil. In addition, the dispensing tray may serve
a separator between two coil tray dispensers. More importantly, the detachable dispensing
coil/tray units enable a user to do refill outside of the Biokiosk; it will minimize the air
interchanges between the chamber and the external environment.
[0041] Now referring to FIG 5, there is provided an exemplary row of the coil tray
dispenser in accordance with one embodiment of the present invention. The dispensing

trays are supported by a rack 18 that is disposed within the chamber and fixed at both ends



nunber of rows and columms. In addition, the arrangenent of the plurality
of the dispensers nmay be designed in any way suitable for one's purpose.

[ 0039] Now referring to FIG 6, there is provided an expl oded vi ew of a
single automated coil tray dispenser 10 in accordance with one enbodi nent
of the present invention. The single i | tray di spenser 10 conprises a
notor 11, a notor shaft 12, and a dispensing coil 13. One end of the notor
shaft 12 to thesideneaise Theiradk dahdemudderof ady suitableahateridilesnd tnfuele b @any sditables t 0
run, it wll tyrn the pmotor, shaft 12 in a predeteﬁnined speed and
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motor shaft 12 is turned by motor 11, it w in turn-drive _
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product s sizk§i6r SeREs offBIAisRASK haPEindRNnPlca@nge di fferent sized products
wi t hout nodification of the notor operation. [0040] Still referring to FIG

6, the cHiM3lray diVéirarseending mashingppdretes goampambienttenperpan Shvigonmey, 17
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di spensing tray may serve a separator between two coil tray dispensers.
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ref erri ng ome dehifddimeritipeoddessthaw thy ntbests are dispped autyide ofirihoukiag eoiHat theay
di spenser itor}s an op de}[ncte ar}M ellrglgier?tntgmenb?u?i e n’E. hﬁs EI{ E{\J?neirrlltFIiGnéi/ %nthilrglri]' The
di spensi Ators can operate a perature environme 0 ,ap ty
of motor shaft tunnels are provided in the rear wall. The motor shaft 12 of each coil tray
dispenser penetrates one motor shaft tunnel so that the motor will be located outside of the
chamber and the dispensing coil/tray inside of the chamber. Referring back to FIG 6, both
ends of the motor shaft have a bushing 19. Without proper insulation, the motor shaft
tunnel will become a source for the loss of coolness of the housing and the condensation
and moisture formed on the rear wall. The condensation and moisture are detrimental to
the motor assemblies and cable wiring, resulting in short circuiting. In one embodiment,
the insulation placed upon the shaft is a bushing. The bushing can be placed in any one
end of the motor shaft or both ends of the motor shaft. For better insulation, one or two O-
ring 16 may be disposed below the bushing, where there are grooves on the motor shaft to
guide the O-rings. In addition, a sensor system may be disposed at the junction between
the motor and the motor shaft so that it can synchronize the movement of the motor and the
motor shatft.
[0044] Referring now to FIG 7, the Biokiosk further comprises an auto-retractable

collection tray. The auto-retractable collection tray 20 has a compartment for collecting

items dispersed by the automated coil tray dispenser. The collection tray 20 comprises a



trays are supported by a rack 18 that is disposed within the chanber and
fixed at both ends 8 to the side walls. The rack can be nade of any
suitable material and made into any suitable shape and configuration as
long as it can support the row of the coil tray dispensers. [0042] Now
referring back to FIGS 1-4, the pl uraIiQy of rows of the coil tray
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rotated when the appropriate merchandise would have been selected in the operating
control system discussed in detail hereinafter. By rotation of the appropriate dispensing
coil, the forwardmost merchandise package of the selected merchandise is moved
forwardly by a certain amount toward the front opening, whereafter it falls into the auto-
retractable collection tray, from which it can then be taken out by a user

[0047] Referring back to FIG 1, the two front doors are hinged into the front frame.
On one front door is disposed with a control and display panel. The control and display
panel shows the information including the keys for selecting any coil tray dispenser and
status of the availability of each stock.

[0048] Referring now to FIG 8, the automated dispensing system further comprises
a computer-controlled DC motor dispensing system which uses a matrix coupling control.
The matrix coupling control will help to reduce input/output (I/O) pins for motor control
and sensor feedback. In addition, cable connection is reduced many times and is much
simpler and neater. The number of motors and sensors pairings can be as scalable to any
size, i.e. the system can be re-configured into any number of combinations of columns and

rows as long as they could fit into the freezing chamber. FIG 9 is an exemplary circuit of




ring 16 may be di sposed bel ow the bushing, where there are grooves on the
not or shaft to guide the Orings. In addition, a sensor system may be

di sposed at the junction between the notor and the notor shaft so that it
can synchroni ze the novenent of the notor and the notor shaft. [0044]
Referring now to FIG 7, the Bi okiosk f 4Pt her conprises an auto-retractabl e
collection tray. The auto-retractable collection tray 20 has a conpartnent
for col | dled comgputert-ensrotled pertse dolypled D€ motarnfidpedsingisystémady ackosgecs evith The
collection tr 20 conprises a 9 tray 21 with a front panel enabling a user
to open toﬁﬁe’é’gg‘ih&?mﬁfgg? PLFENIRYPIHOR 5] | ow recess col | ecting the itens;
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[ 0045] Referring back to FIGS 1-3B, the Biokiosk further c_oh ri ses one or
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control System discussed in detai erernafter. By 10 on 0O

appr opr i ht ebldits pe agiesgthraughInetwdrk of tntevardwitk prerdsiphad dicess fightk agetnf oft he

sel ect edth%eggtgr%g‘%idsﬁiok?osﬁoc\ég%lso be known anytime, anywhere with remote access. The
possible tasks that would be able to be performed through Internet access include inventory
check, inventory low alert, customer orders, files and database transfer, and emails.
[0052] The Bio-Kiosk is also capable of alerting the administrator or anyone pre-
assigned through the wireless telecommunication short messaging system (SMS) by using
the GSM modem that is attached through the PC. The Bio-Kiosk will alert the
administrator in the following events: power trip/ breakdown, low inventory, no stock, and
email orders.
[0053] The PCI digital IO control card in the PC could trigger output signals to the
output card to turn on or off the DC motors, and on the other hand, it can also detect the
triggering of input signals of the sensors through the input card. Finally, the use of IO
ports and cost are reduced greatly by using the new system.
[0054] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will

become apparent to those having ordinary skill in the art to which the present invention

pertains. Such alternate embodiments are considered to be encompassed within the spirit



forwardly by a certain anbunt toward the front opening, whereafter it falls
into the auto- retractable collection tray, fromwhich it can then be taken
out by a user [0047] Referring back to FIG 1, the two front doors are
hinged into the front frame. On one front door is disposed with a contro
and di splay panel. The control and disﬁﬂay panel shows the information

i ncluding the keys for selecting any coil tray dispenser and status of the
avai | abi lantlyscope efidie mesak inydnfiét] ARaeboedinglygthrosvop® oF ks Presdrit énvutionds ed

di spensi ng system further ¢o i.ses .conputer-controll ed, DC not or,

di spensi %Sﬁ@%ﬁh&ﬁmppﬁg@ﬂﬁwr%@a %GBPP%&dcg}ﬁttﬁ‘BlflPregPh%g eegriRtion.
coupling control will help to reduce input/output (1/0O pins for notor
control and sensor feedback. In addition, cable connection is reduced nany
times and is much sinpler and neater. The nunber of notors and sensors
pairings can be as scalable to any size, i.e. the systemcan be
re-configured into any nunber of conbinations of colums and rows as |ong
as they could fit into the freezing chanber. FIG9 is an exenplary circuit
of 10 the conputer-controlled matrix coupled DC notor dispensing systemin
accordance with one enbodi nent of the present invention. [0049] The

mat ri x-coupl ed control systemis controlled through PC by using a PCl
digital 10 control card. In a nutshell, the control flow could be described
by using the systemarchitecture showmn in FIG 10. The system architecture
conprises the dispensing systeml1l, a PC 31, a GJ 32, an SM5 nodem 33, a
Mobi | e device 34, an Internet access 35, an Onboard LAN 36, a Database 37,
and a backup power supply 38. Both patrons and adm nistrator have access
to the dispensing systemby the PCvia the GU, where the PCis equipped
W th capacities of connecting with SM5 and internet. [0050] The PC and
control conpartnent may house a conputer with keyboard and nouse, and
network and SMS capability, a UPS backup power supply, a receipt printer, a
bar code scanner, an input card and an output card, a PCl digital 10
controller card installed in the conputer, and a GSM nodem attached to PC.



[ 0051] The Bi o-Kiosk cane with network or Internet capabilities; therefore
it could be able to be access through network or Internet with

pre-assi gned access rights. Status of the Automated Bi oKi osk can al so be
known anytinme, anywhere with renote access. The possible tasks that woul d
be able to be perfornmed through Inter néi? access include invent ory check,
inventory |low alert, custoner orders, files and database transfer, and
emails. [0052] The Bio-Kiosk is also capable of alerting the adm nistrator
or anyone pre- assigned through the ms t el econmuni cati on short

messagi ng system (SMS) by using the demthat is attached through the
PC. The Bio-Kiosk will alert the admnistrator in the follow ng events:
power trip/ breakdown, |ow inventory, no stock, and email orders. [0053]
The PCl dWhatiaklaidedisntrol card in the PC could trigger output signals to
the output card to turn on or off the DC notors, and on the other hand, it
can al so detect the triggering of input signals of the sensors through the
i nput cargd. Fi&ﬁhﬁ%ma&e‘&%ﬁféﬁsi%sﬁs@ém,%fﬂp‘iisﬁ@ cost are reduced greatly by
usi ng the new system [0054] ile the present invention has been descri bed
with ref erenceaé@nt;fmq;cul ar enbodinents, it will be understood that the
enbodi nent s are isli(ifust1 ative and that the invention scope is not so
limted. Alternative embodi ments of the present invention will becone
apparent to thoger Waly Wil aopldialiey of shkft CharnBlst he art to which the present
invention pertains. Such alternate enbodi nents are considered to be
enconpassed wiatepvallhe spirit 11 and scope of the present invention.
Accordingly, t t e telnvention i scribed h h
appended cl ai ﬁ%g%t?logl?@llga%lﬁgeﬁ? gﬁae %38/&1 %éetﬂ%{’o@éévgf) r?bd%d‘zggsl’ i%?oet %6h " ﬁ’zgh&ﬁ% VS
What is okall, ard tHesbottdbm wall fotinoretaatbetliapgensi ng system conprising: a front
frame;

a plurality of automated coil tray dispensers disposed within the chamber; wherein
each of the plurality of automated coil tray dispensers comprises a motor, a motor shaft,
and a dispensing coil; wherein the motor shaft is disposed within the shaft channel of the
rear wall so that the motor is disposed outside of the chamber; and wherein, when the
motor shaft is turned by the motor, it will in turn drive the dispensing coil, resulting in the

dispense of a product from the dispensing coil.

2. The automated dispensing system of claim 1, further comprises one or more doors

that are disposed onto the front frame to provide access to the chamber.

3. The automated dispensing system of claim 1, wherein the plurality of automated

coil tray dispensers form rows and columns.

4. The automated dispensing system of claim 1, wherein in each of the plurality of
automated coil tray dispensers, one end of the motor shaft has a symmetric pair of
protrusions, and one end of the dispensing coil has a slot; thereby the dispensing coil is
detachably engaged with the motor shaft so that the dispensing coil can be detached from

the motor shaft and replenished outside of the chamber.



two side walls; a rear wall with a plurality of shaft channels; a top
wal | ; a bottomwall; wherein the front frane, the two side walls, the rear
wall, the top wall, and the bottomwall forma chanber; and a plurality of
automated coil tray di spensers di sposed within the chanber wherein each
of the plurality of automated coil traj3di spensers conprises a nmotor, a

not or shaft, and a dispensing coil; wherein the notor shaft is dlsposed

within tie shafie aheanael difpehbiag syeRn vAklaidol, thikdreinheachndfothe ipturdligpoesed
out side of the (;:harrber and wherein, when the _notor shaft is turned by the
motor, i tauiamateq gotl (fray dispemsershiurghes serIiigs aofispensigutray Ngthin wiieh the

di spense the dispensing coil. 2. The autonated di spensing
system ofd(?gc Iegslngg&q}]]% SIrDIEl)Qéa] conprises one or nore doors that are disposed

onto the front frame to provide access to the chanber. 3. The automat ed

di spensi ng system of cl |m1 wher ei n plurality of autopated _coil tray
di spenser® f or'feragipEma dispirisipgssystgm qflrfgalgh]f Jﬁﬁ%@&%@ﬁ%@?ﬂ@a Ity of ey of
claiml, o‘f’?ﬁﬂk@'dﬁgb%de\?ﬁlﬁﬁ‘?ﬁe {pgpk ﬁﬁc?hk%&' at%oth @ﬁﬁsqg%eegd@ Wails t\{II?e}‘em the

di spensers, one end of the notor shaft has a synmmetric pair

pr ot r usi ehgalitied terwileray dfpenbes diespprateddydbe plurdity af ®vetof radke.r eby the

di spensing coil is detachably engaged wth the notor shaft so that the
di spensing coil can be detached from the notor shaft and repl enished

outside of thenehaRited H%pénsﬂ%]ﬁ’ys?éiﬁ QRlfd diviRensiinlGadly 8t & Rhrafity@bm 1,
wherein each of the pluralit automated Coil tray di spensers further

conpri se@u&)mt%mhlstraygiltpeawrwhom endafofl te mdéter shaftdpeeasibnghiopi | i s di sposed.
6. The aut omat ed di spensing systemof claim1, further conprises a
plurality of rows of racks disposed within the chanber and fixed at both

ends to tghe SiTde av@ihdted mFé@smg $iim Bf blash i7t Wh@lfelﬁ 08dGRLath bf 8 WisRiRgNSer s
are supported by the plurali 3/ rows of racks.
one or two O-rings are disposed below the bushing.

9. The automated dispensing system of claim 1, further comprises an auto-retractable
collection tray having a compartment for collecting products dispersed by the automated

coil tray dispenser.

10.  The automated dispensing system of claim 9, wherein the auto-retractable
collection tray comprises a tray with a front panel enabling a user to open the collecting
tray, and a shallow recess collecting the items; and a door closer assembly connecting the

front frame and a metal frame disposed below the bottom wall.

11.  The automated dispensing system of claim 10, wherein the door closer assembly
consists of two linkage levers that connect the door closer; wherein these two linkage

levers provide the stroke for opening the collection tray.

12.  The automated dispensing system of claim 1, further comprises one or more
compartments above the top wall, wherein the top compartments are used to house the

freezer unit such as air blower, fans, power supply unit, and compressor.



7. The automated di spensing systemof claim11l, wherein in each of the
plurality of automated coil tray dispensers, both ends of the notor shaft
have a bushing. 8. The automated di spensing system of claim?7, wherein
under neath of the bushing, one or two é}ri ngs are di sposed bel ow t he

bushi ng. 9. The autonmat ed di spensi ng 59 temof claim1l1, further conprises
an auto-retractable collection tray having a conpartnent for collecting
product s 13i spdihseaitppatedediapensing sybters oif] clainayl, dughensemprises. a Tampateromat ed

di spensin t of .claim9. wherein.the auto-retractabl collection tray
conpri ses?g%t%%ﬁfeg 'n?%ora(ﬁ?l?egﬁpg ﬁ%sﬁ%qlw %{bﬁlﬁeﬁgngt%gqupﬁigg Sﬁfﬁﬁolt he col | ecting
tray, and a shallow recess collecting the itens; and a door closer assenbly
connecti n% the front frame and a nmetal franme di sposed bel ow t he bottom

wal | . 11.14The Thotaytamated disppesing sxstasy of slaims e faither tomprisesr PR, e{eUlcor
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t he col | esérican atdedythe Uesperdigg astepirat ed di spensi ng system of claim 1,

further conprises one or nore conpartnments above the top wall, wherein the
top conpartnents are used to house the freezer unit such as air blower,

-fans, power s I | C ] 3 t i i ng
syst em of ol ai e pudifitka ARBELEATRLEATEE ciohl [ whltiFh IR SRR

di spensi mgcesysy eompiter progemss eanabliig thi usarup hioegs the dispensinglsysteliea atepent ed

di spensi ng temof clainms 1, further conprises a PC, a GQJI, a Database,
and a ba® §§f}/§§ower supply; wherein the GQUJ provides an interface by which a
user can access the dispensing system 15. The autonated di spensing system
of claim 14, wherein the PCis enbedded with necessary conputer prograns
enabling the user to access the dispensing systemvia internet or SM.




