1 AUTOVATED BI OKI OSK Field of the Invention [0001]
The present invention generally relates to autonated
di spensing technol ogies, and nore particularly to an
aut omat ed bi oki osk that can be operated to store and
di spense products in freezing tenperatures and that
can be controlled re f the
I nvention [0002] Nhﬁgyg§b§ﬁzgggégé§ﬂpgﬁﬁire a secured
freezer dispensing systemthat can automatically
di spense any itenms stored therein at any desirable
tinme. For exanple, markieldnidhelnventionnd nedica
reagents and products have to be stored at -20 C or
col der before wuse. In addition, a researcher or
[00fdtli cal prlectpreseanemventiomegchesalie refagenhS a®fomated dispensing

i rofuct S t an incgnyenient time. [Q003] A ty%i cal
e di i prEipls el Sawsmaied biskiosbybatsan be operated to store
anfldipefRPr 60 &1 P RS 'tté?npe'i‘gtﬂ%ég BheIRHE LAl Joﬁﬁ?%cﬁ@motely.

buildings is no norethan a | ow tenperature freezer
with a lock. Usually, one or nore authorized persons
wi Il have the access to the freezer. Wien a user or
custoner needs any reagents or products, he/she wl|

request the authorigﬁgﬁﬁgﬁﬁp@fﬁ@]hggﬁ&m whet her the
needed reagents or products are avallable; if

avai |l abl e, the authorized person will manually unl ock
he freezer, fetch

free en the front door of
[OOPE]S r eqég{%qye‘glp?ugg‘gaéﬁf: L IEGHITR AstGed ,flr‘i‘?rz%}'s SReREIng sypiem that can
awdonticallyodikpdie ahy ae@e stordiNBelefifatl Ay ldeirabid RS AEbt Bmple, many

. Thi,s standal one storage freezer apparently has sone
biokpacal i ragslien] reagents end pragucisthave tisbe goredantPo P C vedolder before

P SRR tHAS i gned.:for  gi.ving out the .
s SR e b 1S Il P s pdedRpme reagents or producs
at diriaoseehicangmonnual |y, This will lead to human errors,

gnd incgpvenience where the authorized person is not
[008]ai | abl & WhiEA! Horpsagesrer Breddpbeiusite distribnéetmihifoeniers as seen in
mah P 81 RIEZE FeseHOR . [ J t anual  process of
rgt rievi ng ar eaggﬁ%n%grqﬁ n%?%%gglﬁanvéq !I%I Cglggrgﬂﬁ%ﬁg?ﬁr ith a lock.
Usgdhydens at inore authoeedipecsohs dald baentheiaocdsh e ¢8arRes. Of hen a user
ree resulting in frozen ice in the freezer

th f er (
or g i"“&eét%eﬁzi%?@f FGREYF Of REPWEISr Befshecwbirugesasles authorized person to
cheBk @Héae$ 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

di spensing station. Wile it nentions that the

di spensing station may have @ freezer cabinet, the

carousal dispensing station is no nore than a ;
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Summary of the Invention

[00086] 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 environnent is mnimlly
affected, maintaining the quality of the stored
items. [0007] In one aspect of the present invention,
there is provided an automated dispensing systemthat
conprises a front frane, two side walls, a rear wall
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chanb In yet anot her enbodi nent, each of
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: ensing tray within which the
d ?ﬁ‘é c;tﬁﬁléaé IDf‘e@il’s di sposed. [0009] In another aspect,
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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
bushi ng. I n anot her enbodi nent, underneath of the
bushi ng, one or two O rings are disposed bel ow the
bushi ng. [0010] In yet anothey aspect, the automated
di spensi ng system further conprises an
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14] One advantage of the present invention is that
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distwsFem aligep s aiserpecusivmer ©t sekecd theatsired biomedical products
and %hﬁlixtﬁyethtr%hd ak as%?t%\%ré rg?'g;}heli; tuhs%lE iﬁl%pf?léee ((QJIUI) 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 di spensing systemis
a conmputer-controlled storage freezer operates at -20
degrees Celsius and below thgt could performlarge
storage of bionedical products typically enzynes.

[0017] Yet anot her qg\ﬁ)g f resent invention
is that the automate F@ g%‘i?%{é‘%g@fvéﬁsal | ows the
user or custoner to select the desired bionedical

ducts _and quantity through its software graphic
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0019] The objectives and advantages of the invention
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[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

mvention.



[0025] FIG 4 shows an illustrative view of the coi
tray dispenser rows installed in the housing of the
aut omat ed di spensing systemin accordance with one
enbodi ment of the present ingention. [0026] FIG 5
shows an exenplary row of the coil tray dispenser in
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i nvention. [0027 n expl oded view of the
coil tray dispenser in accordance with one enbodi nment
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However, it wll be un
[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 middie layer of

insulating materials.



those skilled in the relevant art that the present
i nvention may be practiced without these specific
details. In other instances, well-known nethods,
procedures, conponents, and +ymterials have not been
described in detail so as not to obscure the Sresent
entio ent rovi des. an
[Db onat e %@%gﬁ%?% 80 gyf}g Zmﬂt rylﬁg 193?1‘%8?& SORPLG s plurality of

alscomalhdtcotl henysdisiensers a0 didposel wikindhes pRaHkerf A2 embodiment, the
tomated manner. Mre inportantly,

Plﬁwﬁtya?ﬁ%lfé{;%tgg aq%ﬁﬁ%éw@sgr;séﬁ dORTheANVANtiRNA e and columns. Itis to
b 5}5}:@5&%& QMletﬁgz;kaﬁi !f'?ﬁeegl%gégﬁqg‘ve 1h rlQ ngpfngtgd to any specified

O
di'spensi ng process; the st pr o uc

nuribrer nell fowsabfidebhonnsguin addeiennghet hﬁax@gb@hd:ﬁ Yofothe th€rality of the
I n accordance with one

d@%ﬁ%ﬁ? ﬁ‘@ﬁi’d dSigy 1823:2 Y SHEAPIOr 9 S PHIEYOES i s
[od¥epVi ded RoBi Bk Q8K 1ol FES fwsl?ﬁ’é?@ i Er(gluﬁdl ?r?@g%l':h% ichl8f 4 single

conprises a front frame 2,
autasngteduaioll Bay dlspepsewellﬂ 1r6accmn:ﬂmae lyatit one walbodifnent of the present

f d d two doors,
indiF0F: dit “Bels St Gienford DaameEr Mol Hau Prr et 12, and o

dlsp'énilﬁg bei] nat @he ézfd"ﬂf tM@inloﬁ)rtsBﬁ’t ?@m %ﬂ 'n{bi(!):xj 3 so that

and FIG 2 is in the shape of a cubicle,
Wf@n they éloma%@r toj rgnnidwild tiritbamotopshathd 2 pn es;:eedeiermmed speed and

h
T e e X —
prdagusions tial de%h‘dbl&ﬁitﬁfﬂ@uﬁ@ﬂfe sl ﬁﬂ%EaﬁQ@Xﬁéﬂeﬁ&mm L %ilhgéhsmg coil

of thgfront frame or the whole front frane . _
13¢ st detachigale %g@n%ﬁwtwwb@mqﬁ@ hafiah? @lp‘btherrgspensmg coil 13

S PRTR I WL ML ST ERREELLNEL s o O05TL, et

eng@bﬁmna]bmvidaathefmi\mntagdﬂ@f ﬁp&hﬁﬁin@ FOERADE RS0 1RScHafhber so as to
.sustain the free2| ng .tenperature wthin the housing.
mippighide erppal/mkinal AhExhanes Henradecr shatl 12 is tamed by the

mokd¥ ﬂe it BLE DS fﬁP & eHﬁIP]%rcglg g e%s}engwd distance (turning

exarrp e, t he out si
36 pirealieg methedispemsd of bﬂe moddd:t&’l doayler disdensing el ath ﬂﬁls way, when
e

GS 1- 4, th
it PR i PR g P L ScamBhasioh diftreot Szei afed st the same
mo€ dpetdiRdY @hINGRAKS &ﬁf%%n%&@@?%u@fstvpﬂﬂ%& ne Cﬁ@&”%ﬁ of the motor

I n one enbodi nment, ura aut
oparaty. di spenser s 10 form convent| onal rows and col ums.
hat ..t he ractice of the

[0 %"ﬁe'szni O?H@éﬁ‘?? 'sﬁ#? bF ol S Spsﬁs;ﬁrsl&e@afr ifi@gher 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 colums. In addition, the

arrangenent of the plurality of the dispensers may be
designed in any way suitable for one's purpose. [0039]
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the prsadagion placedntpoorthe et i SpehiigngThe bushmg 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 shaft,

[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 nmade of any suitable

mat eri al and nmade into any suigtable shape and
configuration as long as it can support the row of the
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parieetshews kHsulf@ii00n RN HReyR-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/0) 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, 1.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 t he bushing, where there
are grooves on the notor shaft to guide the Orings.
In addition, a sensor system may be di sposed at the
junction between the notor amd the notor shaft so
that it can synchroni ze the novenent of the notor and
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[oosmved 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 anount toward the front
openi ng, 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 frane.
I sp r ol . s
SRR A B nb oyt EROG MY R, SRR oD h Bftsgay invenion s
dctshebeahfhyr et eppenided | dainsgandds lseyporfial bgelhecfaregphiagydescription.
coil tray dispenser and status of the availability of
each stock. [0048] Referring nowto FIG 8, the
aut omat ed di spensing system further conprises a
conput er-control | ed DC notor dispensing system which
uses a matrix coupling control. The matrix coupling
control will help to reduce input/output (1/0O pins
for nmotor control and sensor feedback. In addition,
cabl e connection is reduced many tinmes and i s much
simpl er and neater. The nunber of notors and sensors
pai rings can be as scalable to any size, i.e. the
system can be re-configured into any nunber of
conbi nati ons of colums and rows as |ong as they
could fit into the freezing chanber. FIG9 is an
exenplary circuit of 10 the conputer-controlled
matri x coupled DC notor dispensing systemin
accordance with one enbodi nent of the present
i nvention. [0049] The matrix-coupled control systemis
controlled through PC by using a PCl digital 10
control card. In a nutshell, the control flow could be
descri bed by using the systemarchitecture shown in
FI G 10. The system architecture conprises the
di spensing system1l, a PC 31, a GU 32, an SMS nodem
33, a Mbbile 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 PC via the GUI, where
the PCis equipped with capacities of connecting with
SM5 and internet. [0050] The PC and control
conpartment may house a conputer with keyboard and
mouse, and network and SMS capability, a UPS backup
power supply, a receipt printer, a barcode 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 came with network or Internet
capabilities; therefore it could be able to be access
through network or Internet with pre-assigned access
rights. Status of the Aut omdfed Bi oKi osk can al so be
known anytinme, anywhere with renote access. The
possi bl e tasks that woul d OEA#MIS: to be perforned
t hrough I nternet access include inventory check,
inventory low alert, customer orders, files and
whatiablage:diikansfer, and emails. [0052] The Bio-Kiosk is
al so capable of alerting the adm nistrator or anyone
pre- assigned through the wirel ess tel ecommuni cation

sho system using the GSM nodem
l'tha 'S éﬁ?%%ﬁgﬁm¥ﬁﬁawﬂﬁ émﬁ%?n%he Bi 0- Ki osk wil |
al entfrdf€ramedm ni strator in the follow ng events:

povver trip/ breakdown, |ow inventory, no stock, and
ematvo gidgavadls; [ 0053] The PCl digital 10 control card
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front frane;

2. The automated dispensing system of claim 1, further comprises one or mote 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 wth a plurality of shaft

channels; a top wall; a bottomwall; wherein the
front frame, the two side walls, the rear wall, the
top wall, and the bottomwall}? form a chanber which is

insulated so as to allow the tenperature of the

5.int Gﬂ}ieodut@flatb@ﬁiiﬁﬁm"f@bﬁrs%&&nb&‘ glarh 1ol diedleinr @endri 9 }g{ﬂrality of

di fferent tenperatures between the inside and outside

auigmagqsle celh difye Aispensersalusthay &pmpyisest a adisnsnsing drayoiwithilr ayhich the
dk@% ﬁ&ﬁ{ﬁd,'8§£$ed within the chanmber; wherein each
the pluralfity of automated coil tray dispensers
conprises a notor, a notor shaft, and a dispensing
coil; wherein the notor shaft is disposed within the
6. shafle GHIHHEIS YFPopRas sydem sedlaimsh furbar comprise wplupality of rows
f . - - . . .
O D O Binef RS ol SUCAREL o RIS BleNiad B, Wifrein the
plugality of theecodlitepyelispensgrecare lsuppoesd by ithgplirlitshel rodis spenke
of a product fromthe dispensing coil. 2. The
aut omat ed di spensing systemof claim1, further
7. CONhi SQHNRAE Qi@;t)éﬁﬁ.fn@ HRES of tRAH 12RMeiSROSRY SR plurality of
the front frame to provide access to the chanber. 3.
autppated pod iy slispanssire reihragds g the maser afiihave s budhénei n
the plurality of automated coil tray di spensers form
rows and colums. 4. The autonated di spensing system
8. of Thaiamomatathéisginting vy t@@hofodlaih @, whevedl hidérbth of the bushing,
automated coil  tray, di spensers, one end of the notor
ong e Yawes agdisnopsd belowithe yshingy ot r usi ons, and one
end of the dispensing coil has a slot; thereby the
di spensing coil is detachably engaged with the notor
9. shaflhe gatorhgd dispensing pestan g ctadinl 1, dathe eontptisss hachtd-eamactable

h tor. shaft and repl enished. outside of the
colleiod Be ha§Ees oCFier Lo i GlcahSh sy depeisehbyihe automated
cmpﬁﬁyﬂﬁgmm&herein each of the plurality of automated
coil tray dispensers further conprises a dispensing
tray within which the dispensing coil is disposed. 6.

Theraut di.spensi n stem of. claiml1,. further
10'00”%6‘%]832}5%&%? u(:,jlgfelntsgl}g ogysi%%ofn claim™ 9] wherkin 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.



of racks disposed within the chanber 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. 7. The autonat®d di spensing system of
claim1, wherein in each of the plurality of
13aut dinat edomalel disgysidp speraeros, clbigt N, eeBeotohP@sed Qomputer-
sh It&ggve a hushing. 8. The automated diSﬁenS|ng
00%‘;7@ AR oIMQpAisensingpeten whifhdeena R osouphag persiilng,
one or two Orings are disposed bel ow t he bushing. 9.
The autonmat ed di spensi ng systemof claim11, further
14confihe setoranteddisperrsetyr aysteabbe clatat Ile triten comayisdday Paga GUIL, a

compartment for collecti pr odu di spersed by the
DalFgRTA COEER YIRS pECER (23Ul HSYiee dakleghce by which o
usdiicaP efekdlle AUPEAMOIysehtl m 9, wherein the
auto-retractable Tcollection tray conprises a tray
with a front panel enabling a user to open the

col ti y.and a shallagw recess collecting the .
157 o5 afithasld BperdPE 2Bt Ao TASRReER g 1o, Bembeioed wit
nedessany compurer BogratstBABngf theT%er d sResaHe BRbAWIHoNE stem via internet
orgo tomwall. 11. The automated di spensi ng system of

*m 10, wherein the door closer assenbly consists
of two |inkage | evers that connect the door closer;
wherein these two |linkage |evers provide the stroke
for opening the collection tray. 12. The aut omated
di spensing systemof claim11, further conprises one or
nore conpartnents above the top wall, wherein the top
conpartnents are used to house the freezer unit such
as air blower, fans, power supply unit, and
conpressor. 14 13. The automated di spensing system of
claim1, further conprises a conputer- controlled DC
not or di spensi ng system whi ch uses a matri x coupling
control. 14. The automated di spensi ng system of clains
1, further conprises a PC, a GU, a Database, and a
backup power supply; wherein the GU provides an
interface by which a user can access the dispensing
system 15. The automated di spensing system of claim
14, wherein the PC is enbedded with necessary
conputer prograns enabling the user to access the
di spensi ng system via internet



or SM5. 15 AUTOVATED BI OKI OSK ABSTRACT There is
provi ded an automat ed di spensi ng systemin accordance
with one enbodi ment of the present invention. The
aut omat ed di spensing system ctgmpri ses a front frane,
two side walls, a rear wall wth a plurality of shaft
channels, a top wall, a bottom wall, wherein the
front frame, the two side walls, the rear wall, the
top wall, and the boAUVFRMAIED BHOKIGSKhanber, and a
plurality of automated coil tray dispensers di sposed
within the chanber; wherein each of the plurality of
automated coil tray di SpeAgRSTRAOCTPri ses a notor, a
not or shaft, and a dispensing coil; wherein the notor
shaft is disposed within the shaft channel of the
osed outside of the

rear l..SQ. tor.is dis ( .

changl\({e@;E Igﬁgow\?\]h%ér%eﬂp %P_{Bod%ééﬁd tqﬁsé)e%lﬁ% rsyg}?gf ¢ ia§0?]151|aﬁ‘éed with one
erbyodientrafttios prebdnt wivlehtibm Thé Autihbiée didpensSR_RS Blinprises a front

coil, resulting in the dispense of a product fron1t%e
fr@pgﬁgfﬁﬁ%gwglgﬁ, [ regy) wal with a plurality of shaft channels, a top wall, a bottom
wall, wherein the front frame, the two side walls, the rear wall, the top wall, and the bottom
wall form a chamber, and 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 shafi is turned by the motor, it will in turn drive the dispensing

coil, resulting in the dispense of a product from the dispensing coil.

FIG 1



