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Introduction

(LY &+ oar 0P ot HANTFo-

PIAAINT PLAT ATSONTESA SHRT

LANAEL  PLEPTE PIAINCT PLRA
T POP T TMNFOLLTiIUIC ONTT PO-P
viIc  71& ARt PN: ethavim-
PENTAE, wlEPT ARG P4mé ¢ AT
ALOEF@ o 1ITOTT  PPH APCAT
ThtPA: :

MM PLAT (LANEL LEPT WS
Pdme Né LHIOP TL TINFOLLPT C
28 PP e PIAINCT PLA
MFOLEPT ARG 5 TOF LTF PIAINT
PLA N&PT ACTENA T0HGILPA: :
0tovim-  PENTHE,  olEPTF hCE
/BIOMETRIC TURNSTILE GATE/ 0°1.A
con 07 T7F A1 F3dd. PENTNE, ovlF
NG PCAA: :

(LY AJ2M9, A@-L R7N.£7F +aveo1ePT:
eENT S, NA-PPTI  PAme A LPFG
ATANFCT aovag PPRTOL®  (X/0.3T7
AMYT PPANNS NAATI° aabd T AUICT7
CENTNE, APES A& P9ULS  OFET
a1 P4 NChF  CENTANE  alBPT
NTFRTANG LEPEP ATTFO9 +m P,

net A7 1m-: :

Under this publication, Utility Model and
Industrial Design Rights
and

Granted/Bibliographic Information,

Utility = Model  Cautionary  Notices,
Registered Domestic and Foreign Trade
Marks and  Selected  Technological
Information columns are addressed.

Granted

In the Utility Model Rights

Bibliographic Information, and Utility

Model Cautionary Notice section, 28
Utility Model Cautionary notice abstracts
and 5 Granted Utility Model applications
are made Public.

Full texts of technological information
contained in Patent documents are also
dealt with under selected Technological
Information Columns.

We would like to remind our readers,
researchers, technologists, inventors, and
have a lot of

investors that we

technological information contained in
patent documents in our Office which

can be accessed by any user.
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

AANT QavhA FP A8+ APC CHE WIHT Atooahto RINTT Lmé PIAAINT PPLA

PIPNNC OLPT ATLOAMNTFO emfe (o0 LU AINTT 4mé Phz 10 ©g9 hiv 04T
NATELE @O0 TP AL @A A 08 hA LY SMNJoLf (1DPHM honnt +7 £9°C i+
A (60) ¢5T @A P+ IOP TaANFOT ARAFCLE ARI°ZP 04T MANADT A LPCA
POLTA o7 APINZTE (HIA® LH @O PO TavANF O hAPL0 (Tt owlt

AANANT 0GP Lk ARANE PP0P 914010 wCtaht P7LAT o] PAm-PA:

RINTT améo OWFTT TEE? 1407 AT 7&A Oen, P9°M S&T1 ANEET H& '10-: LY
dmé- 09N LHT P0A071 h&+HF TCEETS VEA  Oen. ST T19°LF T 0PSTT
PITIMP VT MNGETI ATNATS G6F6T hVA “IATI° 07%T N$Ac: TN mG:
PPeLTe ALPRT 1P kA ATC A®H: Ahé: ATCS WPAT AvNeT: a0N: A& +I:
+a0: AG P5%%t o+t (whole milk powder): AS %91 A74%0-9° he® 0D P7Lwe U7
A7L “10LG (ALY aPAh- Aavarl UL@-A NPT NNCN&GE Pavs) Pavg® KG +o1LI°
St eFHOE PPT IC FHIEE ATmPTLPT PLeC (0P HCE 0SeT ePAh TEAN

P97.L.4°1 dmé- 1D

ET/UM/2024/4657

ve Je Je e Je e Yo

hAooANT LAJ@ (IAm oohT} APC SHE NFT Atorahto RINET Lmé PIAAINT PLA
PIANC @LPT ATLANTFO ¢mfe (oo LV RINTT 4meé Phk 10 @©L9° hiv 04+
MAFEXe @O0t TP AL @A A 02 hA gV “INJo+f (120M hoant +7 £9°C ant
NAQ (60) P51 @NT P+ PO MANFOT AREEE RRIPZE 04T MANANT A.LPCA
PULFA PET APIARTE (HIAD LH @07 PFPOP TaANFOT MAPLN OmT vt

NAANANT 0GP Lk ARANE PP0P 14010 wCtant PTLAT o] PAD-PA:
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

RINTT 4méo QA POT RAIC PEAA XS fhahtéh NOhAT 102 gV dmé aa 70t
AIC PFAA ARG fhhhten NNhAT P OPSTE 4T 19717 667 ARG Phihtin DLA
awsamse "throttle"? LeMH P41 4&9°(6)F lithium ion battery pack(7): faTinche
avgavsr, OI°NC(17) A70-9° U-c79° €2A AhAT 0900h9° AMHA (axel) ¢91.21H PSo-
&469°(1)F FSA@): A7AAT(2)F "350W Brushless motor (12)" ¢34Aa 191P7F, APHe+C
(shock absorber) (10) a§ ?a anF (uggage compartment)(18) P§ P§ h&aE (LU*
A7& 171 hé&T AT AT 1MIOT  hAA PULImen AT (AT a1 evjA0Tt
PLTFANAALI A®T OFE AT (A9C FAA) LNAP PFESA AT PhhnnTen oot 2014
DEA  RATLT NTLEIT@ LHL (NESA  N0FTH PLA1@ (J ¢ULLLCNS  PUIgavT
A NG LC 0oma? L0 PAAMNTEN P47 FANT ar@a)rt NATFA (AC FAA (903 TH
A7L.0M PUL.LLC QA A0t 171 TG avlD0 1T PULEmMING AN POt AC PEAA RS

thiitén ANhAT dmeé 1@

ET/UM/2024/4658

kkhhhdd
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

hooAN T Nathenael Zemedkun A<eC eHE 3T Atevaht@ ANTS mé- PA 0T

PLA P°NNC OLPT RTL0NF@O ¢mPE (o0 LU AINTE 4meé Phk 10+ ©L9° hHY
04+ QAFELe @t TP AL @AA 08 hA LY “INJo¢f (1PHM hoant +7 B¢
0t 0AA (60) ¢5T @O0NT PHIOP TaopnFo7 ARFCXLE RRPPZER 04T QANAMT
ALPCAN POLTA ooPrT APIAZTE (HMA® LH OO P3O TJaopnFo<7 hadin Ot
ow/lt QANANT aoNef Lk ARANE PPN “1LD18 wCHAhT POLAT o

LaA@- P

The invention is Multi-layer ceramic sphere plates and reinforced Amour. Based on
the object of providing armoring that is lightweight and exhibits a denser micro
structure that is improved as against ceramic composite materials. To this end,
armoring against high dynamic impulsive loads is provided that comprises a
composite material having at least two phases, the first phase forming a matrix for
the second phase, and the first phase being a glass or a glass ceramic, and the
second phase being embedded and distributed in the form of particles and/or fibers

in the matrix formed by the material of the first phase.

ET/UM/2024/4659

% dedededede e

PARI 2R 4T DHM IP Gazette
.21, €.3 2017 Vol. 21, NO.3, 2024 4



AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

AANT A%1G h9IA N4 AT a@how® KA. A LEN APC LHE WFT Ataevahto- AN

dmé PAAINCT PLA PI°ONC OLPT ATLANTO ¢mPE N@Pr LY RINTT Lmé Pl
10 L9 hiv 0é&T OAATLLS @Ot TP AL @AA 02 ha 2V “InJo+f (1907
hoat +7 £9°c¢ At NAAa (60) ¢5T @07 PHIPOP QAN FOT ARTCXLS RRIZP
TLF QANADNT  ALPCN LTLTA o7 APIAZTE (FIA@-  LH ©O0T P Po-P
Moo\ Fo<7 NAPLN Ot owlt QANAMT aonif (LE ARPANE PT0P 914917

wCt4NT P7LAT P LA P

RINTT Lmée@ $AqT ooAD (1oomPd® PRLT POAA 79§ AT PH0 @R ¢T0T h&7
PRI/ 10z RV dme $ANT AN NeemPI® kLN OLIS PAT POAN TNE AT
70T N47 U904 H% P #0047 he1N@1L 001C 0L 0t LH AT hH® 1AL OL-+AfLe
PI°CTS PCO ALTRT PLRLT L TTHA avdPC AG PANIANT LV7rT “I0thhA Na-9° haq,

APC7 ATI0HNhA 990457 PAHIEE T 18T 1@z

ET/UM/2024/4660

s e de e Je Je de

horANT WAL & RAFA AC EHE h3-T Aterah+t@ RINTT dmé PAAINT PLA
PIANC @LPT ATLANTFO ¢mfe (oo LV RINTT 4meé Phk 10 @L9° hiv 04T
MAFEXe @O0t TP AL @AA 02 hA gV “INJo+f (120M hoant +7 £9°C ant
NAQ (60) P65 @NT P+ PO MANFOT AREEE RRIPZE 04T MANANT A.LPCA
PULFA P APIARTE (HIAD LH @OT PFPOP TeAnFO7 MAPLN OmT vt

NANADT 0GP (Lt ARPANE ¢P0P T1L217 wCtdnt P7LAT o] LA PA=

AT Lme-o A1MF9, 2£7398 ANt 10 ey ANt 1M, 2708 T S
NNoOA A7€ AL A7 TINNE PSAPT (1) eNaent? 0T Aocdin:  Ahes
(insulation): AePé TS @7 HCIF FAALE A1L9° P84 (2)F ¢HALE SHESTS

MAao ePF 091 CENT @7 9972010 (water proof) 47 (3): Nt NAaeT (4) AT 52 (5)

PARI 2R 4T DHM IP Gazette
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

PeH S 019°03 0P+ 04T NATTT NF Qaomed™ AT +Temo1é 019°03 MNALTS

NAPe (PARS OETTT 27L1Mm9°: Ten?1¢ “1900C (finishing) 7124401 A7 11507
GelLN LLAT9° NN-ST7 Nere T AN+ E? (PAN NP1NmA 4815 AN AoomPI®

PILLNTA AT 1@

ET/UM/2024/4664

s e de e Je Je de

haooahF Addis Ababa University AC ghE h3T atecahta: RIS 4mé $AAI0T
PLA P9°NNC OLPT ATLNNTFO ¢mPE (o LV RINTE 4dmé- Phz 10+ ©®L9° hiw
04T QATEES @0F PP AL @AA 0 hA &V “INJo£f 0JHM hoaat +7 E9r°C
O+ aAa (60) +5T @Or PHPOP T QaoANFO7 AATCLE AR T 70T AANAMNT
ALPCA PLTA o7 APIAKTE (HIA® LH @QF PHPOP “JaopAhFo-F7 hadin (ht
aw/t QAANT ahef Lk AA@ANE PPN 919218 wCTént 9LaAT  aoP'r7

La@- P\

The minor invention is Preparation of Xanthn Gum form Xanthomonas Campestris
cdt1 and cdt2. The provided herein is a method of producing xanthan gum from a

local isolate of Xanthomonas campestris cdt1. It provides a non-cloned strain,

PARI 2R 4T DHM IP Gazette
.21, €.3 2017 Vol. 21, NO.3, 2024



AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

namely Xanthomonas Campestris cdt1, which is suitable for efficient fermentation

production in the lab and large-scale xanthan gum production. According to the
invention, by isolating Xanthomonas Campestris cdt1 and the application method
thereof disclosed by the invention, xanthan gum can be efficiently fermented and
produced via steps that may include activation culturing, liquid seed culturing,
fermentation culturing, and xanthan gum precipitating. The strain disclosed by the
invention can be used for efficiently fermenting and producing xanthan gum by
taking sucrose and glucose as carbon sources and peptone, yeast extract,

ammonium sulfate, and ammonium chloride as nitrogen sources.

ET/UM/2024/4665

Sk dhdk

haoopAnT IOEQ SOLUTIO PLC A<®C gh+ hF T Ateoahto AINET 4mé- 294 0T
PLA PI°NNC OLPT RTL0NFO ¢mPE (o0 LY AINTE 4mé Phk 10+ ©LI° hHY
041 QAFEXE Ot TP AL @AA 08 hA LY “INJo¢f (1PHM hoant +7 E9°C
A+ NAA (60) 5T @ONT PHFPOP “TaANFOT ARTTEE ARSZPE TNLT ANAMNT
ALPCA PULTA o7 APINZTE (HMA® LH ONOT OFPOP JaophFo<7 haddlN Oar
w/lt QANANT aoNef Lk ARANE PPN “1LD18 wCtHAnT PULAT o

LA@- P

The minor invention is Music Royalty Collection System. The Music Royalty
Collection System is an innovative, automated solution designed to address the
challenges of music royalty collection across broadcasting stations and public
venue. The system integrates cutting-edge hardware, including the Scorpio figure
(1) & (2) and Spider devices figure (3) & (4), for real-time audio capture and edge

computing, along with a software platform for centralized data management and

PARI 2R 4T DHM IP Gazette
.21, €.3 2017 Vol. 21, NO.3, 2024 7



AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

royalty distribution. By leveraging advanced audio fingerprinting algorithms,

ensures accurate monitoring of music usage, enabling fair compensation for artists,
producers, and rights holders. The use of edge computing optimizes efficiency by
reducing latency, while the cloud-based backend facilitates scalability and
transparency in the royalty collection process. This system provides comprehensive
coverage, from TV and radio stations to public spaces like hotels and nightclubs,
revolutionizing how royalties are tracked and distributed with accuracy and

efficiency.

ET/UM/2024/4666

kkhhhdd

Roop\nNTF ooy 4e.é vk eHE hI T adteoaht@ RINTT dmé PIAINT PPLA
PIPNNC OLPT ATLONMTFD emPe (oo LU AINTT 4mé Phz 10 ©g9 hilv 04T
MAFELE OO TP AL @AA 02 hA gV “INJo+f 1JHM hoat +7 E9°C ht
NAAQ (60) ¢5T @A PHIOP TJaANFO7 ARACEE ARZP 04T MANAMNT A LPCA
POLTA oPrT APINZTE (HIA® LH @O PO TavANF O NAPL0 ('t v lt

NANADT 0GP Lk ARPANE ¢70P 71217 wCtdnt P7LAT a7 LAD-PA:
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

AT Lméo- avFm 7 ANC PPH avhzhd oo 88 (\7h 10-: 2V Lmé a@Fm(.f7

AN 220 ovhzhp o288 (.70 P77 (@Om- PAOC A7n7 (7)F OAIC P9Lhe.A+S P9LH)D
aAhzha P9°285 A 7h7 (8)iP9°R8E @7 ao@ Jhc (4)F PMIRE oS TS TINe1F
neLha @ e /5/ § SR aodml. A Th7 /3/ ¢LH U U-ATIC SRS RINAAFT
MA7E MmO 0F AL A“IT7+ @ forhorC @7 (1“Lm40+ LH ha® 7hh 19 (01 o7
Aav2 55T hta%% A, hao-y 2C tPadn
nolha Qevndd TF AISLTC AT1LL AWTAU-9° (TALE avhaoC 994007 @Y aopn

AmPI® FAN CFHIE TIC o3 m.fS “thzha 0285 (.7h 10-:

ET/UM/2024/4667

kkhhhdd

hooAhT Haftom G/Hiwot, Dejen Tajebe, Haylay G/medhin, Amanuel G/hiwot and
Zafu Gidey A<®C eh-k: hFF Atevahto RINET Lmé- AN PLA P9PANC Lt
ATLNNTFO ¢mPe (ooPr &V AT 4mé Phz 10 @9 hHv W&+ OATEXE @Ot
TPI° AL @AA 0L ha LY “INJo+f (2HM hoa0t +7 F£9°C A+ NAA (60) +57F
O-NT O POP TQANFOT AAATXE RRIPPZP TN AANANT A LPCA PULTA o7y
AP0Z7: (MA@ LH @07 PO TQavpAnFo7 hAPLN (vt oowlt AANANT avhs P

bk ARPPANE PONP 714019 WOt T PULAT @7 PAD- P
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

The minor invention is hybrid energy generator using Archmeds wind turbine and

solar panel. This design of hybrid energy generator using Archimedes wind turbine
and solar panel that contains De motor, battery, controller, and structures that
carries for the blade as well as solar panel integrated with the structure. This
Hybrid Energy (solar and wind) can be used in community service for rural, semi-
rural as well as urban societies. This design of hybrid energy generator using
Archimedes wind turbine and solar panel technology for the household level
mainly contains the components assigned from numbers 1-8 As seen in Figures 1
and 2 the hybrid system is mainly comprised of/1/ wind turbine to harness the
wind; /2/ De motor used to change mechanical energy to electrical energy, /3/
main frame used to carry the whole body; /4/ controller used control voltage, /5/
battery used to save energy,/6/ solar panel used to harness sun energy, /7/ blade
supporter used to support the blade and /8/ solar panel controller used to control
the voltage. The present design enables the Hybrid Energy (solar and wind) have

high efficiency when we compare with its impact.

ET/UM/2024/4669

e dedededede e
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

hoopahT Kahsu Fisseha, Kalab Cherkos and Kbret Tajebe a<c gH+# hj-T

atant® RINTT dmeé PAAINT PLA PIPNNC Ol T ATLANTF@ ¢mPE: (ot &Y
RINTE 4mé PAz 10+ ©LI° hHY (4T NAATXE @AT TP AL @AA 02 hAa LV
MNJoLf 1PHM hoaat +7 E£9°C ant+ dAd (60) ¢5+ @0 PHPOP ToophFo-y
AAEXE RARIPZP T04T QANANT ALPCA POLTA aor? AP1IAKTE (0H0A@ LH @OOT
PtPO-P TeANFOT hAPLLN OmT owlt ANANT aoNef Lk ARPANWE PO

7218 wCtaANT PULAT @PrT LA FPA

The minor invention is Binder-less Briquette Charcoal. The Binder-Less Briquette
Charcoal Manufacturing processes involves collecting, crushing, Drying,
Compressing High Pressure and Temperature without the use of Binders and finally
Carbonizing of sawdust and solid biomass wasters resulting in high -quality
briquette charcoal. This invention provides suitable and cost-effective method for
producing Briquette Charcoal without the use of binders. This enables a reduction

of Environmental impact and production costs.

ET/UM/2024/4670

ve Je Je e Je e Yo

hooahT Haftom G/Hiwot G/egzihaber a<®C oWk h3F adevAht@ AT Lme
PIANINT PLA P°NNC ®lLPT WTLONNTFO ¢mfE (oo LV RINTS 4mé Phk 10+
oe9 NHY N4+ NATEES @07 PPI° AL @AA 08 hA gV “INF@OLe (IHM hoant
+7 £9°C QnT dAa (60) 5T @07 ¢HPOP TMANFOT] ARACELE RAP°&P T04T
NANANT ALPCN PULTA aoPr? WPIART7E (HIA® LH OOT P20 TavphhF o7
hAPZN Ot oowlt QANAMT ovnef Lk AAGPANE PP0P 914217 wotdnt P7LAT

PG LA P\

PARIZ P TNl DHM IP Gazette
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

The minor invention is Movable Pump. Immersing either the 7.5 cm internal
diameter UPVC pipe or 34 internal diameter ppr pipes (1) te the water body or
well then fixing the pipe with the gh pump (2) to stable and erect perpendicularly
tying by joiner and pin (3). The next step will be joining or fixing the handling
tube (6) with connectin rod (5) by T- fitting (4). Finally, when we lift up the
connecting rod (5) by handling tube the plastic light plate (7) joined in the gate
valve (8) and check valve (9) will be opened due to both water pressure and air
pressure as a result water enter to UPVC pipe or stand pipe. Immediately, when
pull down the connecting rod by handling the check valve (9) is constantly
installed at the inlet of UPVC pipe te control back flow of water and the gate
valve control flow of water and reduce pressure of water in pipe by entering air.
Repeating this action will elevate water to delivery pipe (10). Spring (11) used to

bouncing up and down the gate valve.

ET/UM/2024/4671

e dedededede e
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AT PLA IO T4 UTILITY MODEL CAUTIONARY NOTICE

haooANnT Assefa Beyene Ayalew, Bekalu Nebiy Endalew and Bekalu Sintayew Ayele

APC LHE h3T AtordAhto RINTT dmé PIAAINT TPLA P9°OANC OLPT ATL0NTFO-
PmeE (oo LV RINTT 4dmé- Ak 10 ORI MY (&1 MAACLXE ONT TP AL OAA
ne ha 2y “nJoif 120M hoant +7 E9°C an+ dAA (60) ¢5T ot IO
Qo NFO7 ARACXE ARPZEPE LT QANANT ALPCN PULTA oPrT  APIARTE
0-HA@ LH OOT PHPOP TQeoANFO7 hALL0 Ot @wlt QANAMNT aopef Lk

ARPANE PPOP 912918 wCtdn T PTLAT o7 PAD- PN

The minor invention is Motorized Maize Thresher Machine. This invention a
motorized maize thresher machine has the following parts. Which are concave /1/,
dome /2/, side plate /3/, hallow shaft /4/, triangle /5/, beater /6/, base support
/7/, leg /8/, side cover /9/, hopper/10/, bearing housing /11/, hex flange nut /15/,
outlet /16/, outlet holder /17/ and pulley /18/. This machine can thresh
approximately 4000 kilograms of maize products, equivalent to 40 quintals, within
an hour. This invention can address and solve the wastage of maize products from

sudden rains and also prevents losses destroyed by animals.

ET/UM/2024/4672

e dedededede e
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A@ANT (L9°40+ @8 av3a@ hpC SHE hFT Ateraht@ AT Lmé- PA 0T

PLA P°NNC OLPT RTL0NF@O ¢mPE (o0 LU AINTE 4meé Phk 10+ ©L9° hHY
04+ QAFELe @t TP AL @AA 08 hA LY “INJo¢f (1PHM hoant +7 B¢
0t 0AA (60) ¢5T @O0NT PHIOP TaopnFo7 ARFEXLE RRPPZR 04T QANAMT
ALPCAN POLTA ooPrT APIAZTE (HMA® LH OO P3O TJaopnFo<7 hadin Ot
ow/lt QANANT aoNef Lk ARANE PPN “1LD18 wCHAhT POLAT o

LaA@- P

RINTT 4mé-@ R@O-Fo1h oofisn oTh% 10 LY 4dmé A@-Fo1th oolisn *Thi7 (AVM)
Vending Machine) g /1/ fhPo0T avdg /2/ KP@OT7T 7110 KE /3/ A& AL
ptbaom-ty O NCF LULAN/4/ 7L TPAPN NG aobN/5/ WP T10m [6/ PA AT AN
PO APOTFT 9LLLI°T (scan)/7/ hohé- T P 24 ONAT AS 7 T PPLET CNLamn
AILNTCE PTIPA.ME AS PO PPT QS TThe1FE QAAP@ f oot el
PN FALO- (invertor) PHImevPt (oo A7%U-9° PLF M. RS On.7 AddF AdthhA

TnPpavp PULF N TTNT 1@<

ET/UM/2024/4673

Y dedededede e
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hooAN T Henok Amanuel Emiru A<®C et h3 T atovahto RINTST Lmé- PA 20T

PLA P°NNC OLPT RTL0NF@O ¢mPE (o0 LU AINTE 4meé Phk 10+ ©L9° hHY
04+ QAFELe @t TP AL @AA 08 hA LY “INJo¢f (1PHM hoant +7 B¢
0t 0AA (60) ¢5T @O0NT PHIOP TaopnNFo7 ARFCXLE RRPPZER 04T QANAMT
ALPCAN POLTA ooPrT APIAZTE NHIA® LH ONOT PF PP JaopnFo-7 hadiN Oat
ow/lt QANANT aoNef Lk ARANE PPN “1LD18 wCHAhT POLAT o

LaA@- P

The minor invention is Auto Cuisine Hub. The AutoC uisine Hub is a
revolutionary, portable, multifunctional device designed to automate complex
cooking processes and provide additional services such as steaming coffee and tea.
Equipped with cutting-edge technologies, it integrates QR code-based phone
connectivity, enabling users to order food and process payments via Telebirr or its
proprietary software. The device is portable with a reasonable battery backup,
capable of running continuously for three hour, making it suitable for private
homes, hotels, and rural or urban development corridors. This invention solves
critical challenges in modern cooking appliances by delivering unprecedented

convenience, efficiency, and versatility.
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AANT AL N30 oo d Ap-C SHE W T Atoeraht@ RINTT émé- PIAA 0T P LA

PIPNNC OLPT ATLOAMNTFO emfe (o0 LU AINTT 4mé Phz 10 ©g9 hiv 04T
NATELE @O0 TP AL @A A 08 hA LY SMNJoLf (1DPHM honnt +7 £9°C i+
A (60) ¢5T @A P+ FOP TaANFO7 ARAFCLE AR°ZP 04T MANANT A LPCA
POLTA o7 APINZTE (HIA® LH @O PO TavANF O NAPL0 (Tt owlt

QAANANT a0ef Lk ARANE P70P 71401 wCtbnt PTLAT ooPr] PAD-PA:

The minor invention is Replacing Metal parts of the E-Bike with fiber glass. Metal
Processing is very expensive especially in developing countries. The reason for not
manufacturing e-bike in Ethiopia is that processing metal requires both high
technology and a lot of power. As the demand for lightweight, durable, and
sustainable materials in the electric bicycle (E-bike) industry continues to rise, the
exploration of fiberglass as a viable alternative to traditional metal components has
gained significant attention. This invention is replacing metal parts in E-bike with
fiberglass composites, focusing on factors such as weight reduction, strength-to-
weight ratios, corrosion resistance, and environmental impact. Results indicate that
fiberglass not only meets the mechanical demands of various structural components
but also contributes to enhanced energy efficiency through weight savings.
Moreover, the environmental footprint of fiberglass production and disposal is
assessed, highlighting its potential for recycling and sustainable practices in the E-
bike manufacturing sector. This invention concludes that the integration of
fiberglass into E-bike design presents a promising path toward innovation in
lightweight vehicles while addressing ecological considerations, positioning it as a

competitive alternative to existing metal components.
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ET/UM/2024/4675

Sk dhdk

AoopANT AR Ut h&T APC LHE WI3T AtorAht@ RINFT dmé 9 I0+F
PLA PI°NNC OLPT ATLANFO- ¢mfE (ooPr LU AINTT 4mé Az 10+ ©L9° hiy
04T MATELS @07 TP AL @A A 0L ha LV “INJ0OEf 01PHM hoat +7 EI9°C
A+ NAA (60) 5T @NT PHPOP TANFOT ARAFTEE RARIZP TNLT QANAMNT
ALPCN P7LFA o7 APIAZTINHIAG- LH @O PO TaophFa-7 hadiN Oat
aw/lt QANANT a0Lf Lk ARPANWE PTNP T1.D18 wCtHLhT PULAT o

La@- P\

RINTT 4mé@ w72 ONOT NALD LH oo@-<m FA, 10 LY Lmé W72 ONT NALD
LH a@m, FA, T /1 2NLT AN, ANLF /2/0v@lE avaAAN /3/ L85 AL hah,
Nt /4] o@imd /5/FA. 16/ Pt evsamif /7/ A@7 hPd PO+ /8/79°% /9/ LCTP
/10/ ao@-sm, avpAA PPH T ALT ha7% OO OHLTCES MN@ AT ALD LH OETrTH
ACAFOIS BAT79° NALD A7.2LT AN 004G NANLAT LH NF WILTMPP® FTE

oLy S OTNC 10-.
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ET/UM/2024/4676

s e de e Je Je de

AooANT ASARI® VUEhH AT APC LHE hFT Adtevaht@ RIS dmé 9N INT
PLA PIONC OLPT ATLONNFO ¢mPe (Pt EY RINTE 4dmeé- Phi 10+ ©L9° hiy
04T MATELS @07 TP AL @A A 0L ha LV “INJ0OEf 01OHM hoat +7 E9°C
A+ NAA (60) 5T @NT PHPOP TANFOT ARAFTEE RARIZP TNLT QANAMNT
ALPCA PULTA a7 APINZTE (-HNA@ LH @OTF PTPOP TaoaAhF @7 hadiN Ont
@wlit QANANT aongf (L ARANWE PPOP  T1LD1M wCHLNE PTLAT ey

La@- P\

RN 4meo- +aME KRG Fah. AVA N0 10z 2Y Lmé- FNNLS Hah. AT TN
Ce/1/ Nt RAC /2] avT APé ATHFAG LT /3/ @F4F 0 /4/ Omr avlLE NCHC
MCP /5/ “Inéf /6/ ALV AL FAL RPé 4CPT 7/ OavT? aNL5T MCPT POMLE
@ Im$7 PPH P eTLAM-ET AT (APC LH hAg 278 h3F 740 09177 T A18.CHS

hoAA IC 7hh. A78L5 6 Fo- 27,90 TA 10+
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ET/UM/2024/4677

Sedkedekdedd

AOOANT 91041 “UATT ABC LHE WFF Atordaht@ RINET 4dmé PAAINT PLA
PIANC @LPT ATLANTFO ¢mfe (oo LV RINTE 4meé Phk 10 @©L9° hiv 04T
MAFEXe @O0 TPI° AL @A A 02 hA &Y “INJo+f (120M hoant +7 £9°C ant
NAQ (60) P5T @NT P+ PO MaANFOT ARACEE RRIPZE 7041 MANANT A.LPCA
PULFA PET APIARTE (HIAD LH @07 PHPOP TeANFO7 MAPLN NmT vt

NANADNT 0GP Lk ARPANE ¢P0P T1L217 wCtdnt P7LAT aoPr] LA PA:

AINVEE dme-@ RTHANTT thihitéh PLF 102 QU dme h750T7 L% (Stove) P§
Pé0 PP PULA ovdP4f Phiihén ach.o-t 0CL: £7197.m.AP veA (Magnetic Field)
Po.0P o8N 7PA TN (Inductor Coil) /2/: fev-¢+ *1n@1% 47 (Ventilator Fan) /3/:%
eI NNe oo+ aomy av$aymC® (Pot) /7/: Pfavd+ aomy 914f SNTAL /5/: PULA
MapnF T oot (Led) /6/: ¢°LE VLA “1NELS “11éf (Switch) /8/ w74.0-9°
a1 0o RE9° ovpJo-T (Tempered Glass)? /12/ £fH 0.7 hiaee L@ V1&F7 @OT
ATMNALTTE NP TmPVFO- Chibhtén 9°£% (Electric Stove) 01 20% fhhhitén &LE37
PULeINE 9PN TMNNLDT av-pt avmT (1PAN AGPSAMC AT ATINCT PULLATA NM9°
&7 PP PNT ATTMNNA 9P 1 W70 (PAR ATIZST ARG ATIPAPh 29LTF hHwee
MFené TmPoL@ AL PTHLT Pr 9°79° ALY ALD PU1LANTA P00 “INNE 9°LF

(Stove) 1@m-:
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ET/UM/2024/4678

s e de e Je Je de

hovANT Yohannes Abraham Gebretsadkan A<eC gH+ hJFF ateeahto AINTT Lme
PANINT PLA PIPANC @LPT ATLANFO ¢mPE (NooPr LV AINTE 4mé Phk 10+
o0g9 hHY (4&F NAAFXS @0 7P AL @A A 0L ha &Y “INJof 12HM hoant
+7 E°C AT NAA (60) 5T @NT PHPOP NEANFOT ARAFCXS ARIZEER TNLT
NANANT ALPCAN P7LTA o7 AP1AZTE (HIA® LH ©OOT ¢TPOP “JovphFo-7
NadlN Nt oowlt QANAMT avQef Lk AAPANE PT0P 914917 wCtént PoLaT

YT LAD- PNz

The minor invention is Invention's and Innovation's Potential Enhancer. This
Invention is a Invention's an Innovation's potential enhancer which has world
inventions and innovations timeline and application class based imagination
pointer, paper simulator, tracing extractor and functional prototype. With vertical
timeline based heading to different innovations and inventions on different times of
history till now and with future sighting. And horizontal classification of previous,
recent and future inventions and innovations by their application area and purpose

ful filing to unlock and enhance creative, inventive and innovative potential.
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ET/UM/2024/4679

ededekdedd

hoopAnT Berhan Bekele Asfaw A<C eHE h3T Adtevaht@ RS 4mé 9A 0T
PLA PIONC OLPT WTLONNFO ¢mPe (Pt EY RINTE 4dmeé- Phi 10+ ©L9° hiy
04T MATEXe @07 TP AL @A A 0L ha LV “INJ0OEf 01OHM hoat +7 E9°C
A+ NAA (60) 5T @NT PHPOP TANFOT ARAFTEE ARIZPE TNLT QANAMNT
ALPCA PULTA @7 APINZTE (-FNA® LH OOTF PFPOP TJaopahFo-7 hadlin Onmt
@wlit AANANT aonsf (L AR@ANWE PP0P  TULD1M wCHLNE PTLAT ey

L£A@- P

The minor invention is Automatic Injera Making Machine. According to the
invention our cultural staple food ¢‘injera’ is made with horizontally arranged
griddles(mitad), equipped with heating element with the coordinated action of
numerically controlled actuators by applying already prepared batter and taking
out the baked injera and placing it on the receiving end. Thus needing human
operator only for refilling batter and removing the baked injera when the receiving

end is full.
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ET/UM/2024/4680

%k d ke dod ke

AoopANT RN AG APC SHE WFT AtorAhto RAINTT dmé PAAINT PLA P9°0NC
OlLPT WTLOANFO- ¢mPe (o &V RINTT émeé Phk 10 @9 hiv 0éT OATXS
@-NP PP AL @AA AL hA GV “INJ0Le (IHM hoa0t +7 E°C AnT nAA (60)
+5F O OFFOP QEANFOT AKX ARPZEP TOLT AANANT ALPCA PULTA
P AT (HFIAD: LH OOF ¢+ FO-P TaopAnFa-7 hAdiN (Tt wit GANANT

NP (bl ARPANE PPOP 9142170 w4t P7LAT o7 PADPA:

ANTE 4dmé-o T RO-FRPAA 10 LY Lmé N POT AT PALA hoS€e ?PP+C
ALNAG PooN.S ANEC TCH+T7 Neomed® ¢+Haé ALWP7 (PSS PA47 T1C ALhA K787

Fane0t eH0e 1o-:
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AANT FAA o077 AAF A pC eHE W3 T Aterahto RINTE &mé- PIA 00T PLA

PIPNNC OLPT ATLOAMNTFO emfe (o0 LU AINTT 4mé Phz 10 ©g9 hiv 04T
NATELE @O0 TP AL @A A 08 hA LY SMNJoLf (1DPHM honnt +7 £9°C i+
A (60) ¢5T @A P+ FOP TaANFO7 ARAFCLE AR°ZP 04T MANANT A LPCA
POLTA o7 APINZTE (HIA® LH @O PO TavANF O NAPL0 (Tt owlt

NAANANT a0ef (L AAPANE P70P 71401 wCtbnt PTLAT o] PAm-PA:

AINTT 4mea 04O T PLOG PLE 10 gV Lmé hTALE POSLE RARNT
POLHIE 074N ALt PULNC LT AT MPSTT WAL PNLT RCTEFE 072478 @
AP @Y (VIHTE 740 oPLPT 740 TINTFAALL BN #ARMTT 191PSEFS Nar1mge
PN OPTE SFF@79° ALY NAAT °LF ANG: P7LTN TICTT v AN °LF

0°L0%0F €Tt Ah “TNAA POLTA 0740 8T 27L0¢ °LF 10

ET/UM/2024/4683
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AoopA\NT hyoo& FOIA APC LHE NJTF AtorAht@ RINTT 4dmé PIAAINT PPLA
PIPNNC OLPT ATLOAMTFO emPe (o0 LU AINTT 4mé Phz 10 ©g9 hilv 04T
MAFELE OO TP AL @AA 02 hA gV “INJ0+f 1JHM hoat +7 E9°C n+
NAAQ (60) ¢5T @A PHIOP TJaANFOT ARACEE ARZP 04T MANAMNT A LPCA
PULTFA o7 APIAZTE (HIA® LH @-QT PO TleANFOT hAPLN T vt

NAANANT 0GP (L ARANE P70P 71401 wCtant PTLAT o] PAm-PA:
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ARINTE dméo (PAK 0T OOT PUULHIE 204-T10L “1PLE 10 LU 4dmé NPAn
00317 0“LTF #ARNT P9LHI2E L7 OPSTT OAThAT HET: 44T Aov§: 2N (TP
PMA AT NIENA LNAP ?27L0¢ OLP7 U779 ONFoemr SHAT (71Pve hhPUS h5-10

09T 054 O-HAT AL QooCant P°Tme-0F @718 10 :

ET/UM/2024/4684

% ek kekkk

AANT WS AVLA 19T APC LHE WIT Ateooaht@ RINTT dmé PIAAINT PPLA
PIANC @LPT APLANTFO ¢mfE (oo LV RINTE 4meé Phk 10 @©L9° hiv 04T
MAFEXEe ONT TP AL @A A 02 hA &Y “INJo+f (120M hoant +7 £9°C ant
NAQ (60) #5T @NT P+ PO MaANFOT ARACXE RRIZE 04T MANANT A.LPCA
PULTFA PrT APIARTE (FIAD LH OOT PFPOP TeAhFO7 hAbLN OmT vt

NANADNT 0GP Lk ARPANE ¢P0P T1L217 wCtdnt P7LAT aoPr] LA PA=

AT Lmé-0 PRgpT TIPPEe LT 1m-: PRt TIPPEe LT PSS (PSYt /u/
AANL? (MA7ent: QhOA OLI° N$CH72): /A/ e T1048 (AANLAL e “INDTE):
[/ LAANTLY RAC (WANLEE®7 n& ALCT ao0h9® P7LTA ANt RS /ov/ KA9ACE AL

o, P Wit (B tE7 A0t A79L P TATO avhAhP) PPH 1m-: :
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AANT 0 AT00. HCD AP C LHE 3T AtaovAht@ RINTT édmé PIAINT PLA

PIPNNC OLPT ATLOAMNTFO emfe (o0 LU AINTT 4mé Phz 10 ©g9 hiv 04T
NATELE @O0 TP AL @A A 08 hA LY SMNJoLf (1DPHM honnt +7 £9°C i+
A (60) ¢5T @A P+ FOP TaANFO7 ARAFCLE AR°ZP 04T MANANT A LPCA
POLTA o7 APINZTE (HIA® LH @O PO TavANF O NAPL0 Mt owlt

NAANANT a0ef (L AAPANE P70P 71401 wCtbnt PTLAT o] PAm-PA:

AT Lmé-o- (@8LE TANENT ARG OAZXPT PmA P7LHIE 18587 Tht P7LAL 158
102 Y P4me- Né AFANCNS 188 RG ACYTT P7LAT  P7LL1ATA T hoSLE VeATLT
1LNFAT PAFNE PmA OTPPE: PATOT 0@ (PLLPDPA): @ N°1PVEL NNTPmLAP°
hAOT SNAP AL P0SLP “INTI® h@OSLE VEATET 4.03AT PANMMNE PmA TPk :
PATAT DO (PRLPNN): @ AILUICLNTT CTHIE®T (ovgavC PUULHDE 14587 +ht

P9.0¢- N4.0T0 avAh ¢HHOE eHAhChe 158 4G NCY7 P7LAT JH 10-: :

ET/UM/2024/4686

s e de e Je Je de

haooANT Space Science and Geospatial Institute A<®*C gH+ hJ-T Adtecahto RIS
dmé- PANINT PLA PPNNC OLPT ATLOANTF@O ¢mPE (oot Y AT 4mé Pk
10+ @e9° WY 04T (AFEEP @-Qr TP AL @AA 02 ha gV “INFoLf (1DHD
hoaat+ +7 £9°c¢ an-t hAa (60) 5T o0t ¢HP0P TQavhAnFo; ARTEXE ARI°ZP
LT NANAMT  APLPCN PULTFA aoPET APIAKTTE (HIA® LK @O PO
avpAnNF o7 MAPLN NchT @wl i+ QANAMNT aohlf (L ARPANWE P70 91417

wCtaNT P7LAT P LA P

The invention is CNC Plasma and Acetylene Cutting Machine. This invention CNC
plasma and acetylene cutting machine which comprises of CNC Controller/1/, THC

controller/2/, Torch/3/, X- axis gantry /4/, Frame/5/, Y-axis gantry/6/, Rack gear
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drive /7/, Workpiece cutting table/8/, Fume exhaust /9/, THC driver /10/, Display

screen /11/, keypad selector/12/, Z drive motor /13/, Torch clamp /14/, Plasma
Power source /15/, Air/gas supply system /16/, Earth clamp /17/,Cutting gun /18/,
Gas pipe /19/. The invention presented here is a CNC (Computer Numerical
Control) cutting machine designed to perform precision cutting operations using
both plasma and acetylene technologies. This dual-function cutting machine
integrates advanced CNC control systems to enable automated, high-accuracy

cutting of various materials, including metals of varying thickness and hardness.

ET/UM/2024/4687

ve Je Je e Je e Yo

haooANT Space Science and Geospatial Institute A<®*C gH+ hJ-T Adtecahto RIS
dmé PIAAINT PTLA PI°ONC OLPT AHLONNTO ¢mPfE N+ LV RINTT 4dmé- Phk
10 @L9° WY 04T OMAAEXS O0T TP AL @AA 0L ha &Y “NJoOLL (IR
hoant+ +7 E9°¢ an+ AAA (60) 5T OO T POP TNavhnFo7 ARATELE AAT°ZP
TN AANANT  ALPCN PULTA aoPr?  APIARTE (HIA® LH @o(aT PO
Saop\NF @7 MAPLO Ohr oowlt QANATDTT aohef Lk ARPPANWE P70 714918

wC Nt PULAT aePET LA@- P
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The invention is Sound and Image received from Weather Satellites Instrument.

This invention Sound and Image received from weather satellites instrument which
comprises of Copper Tube /1/, Coaxial cable /2/, PVC pipe /3/, Software define
radio /4/, Connector /5/, Elbo /6/, Waterproofing cup /7/, Computer /8/, Low
Noise Amplifier/9/, Power Supply/10/ and Bandpass filter/11/. The invention
presents SDR-based ground station using a QFH antenna designed for optimal
circularly polarized signal reception at 137 MHz frequency from NOAA satellites.
The system employs a Software Defined Radio (SDR) as the receiver, a Quadrifilar
Helix (QFH) antenna for omnidirectional reception, and specialized decoding
software to process Automatic Picture Transmission (APT) data. The configuration
enhances data accuracy and reliability, integrating advanced signal filtering, noise
reduction, and tracking capabilities, making it a cost-effective and adaptable

solution for satellite communication and remote sensing applications.
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AOOANT 91041 “UAT ABC eHE WFF atoraht@ RINET 4dmé PIAINT PLA
PI°NNC @LPT ATEOANTFO PmPE (o &Y KINTT 4meé Phz 1@+ @©L9° hily 04+
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57 | This invention is a portable biogas digester designed for efficient and high-flame
biogas production and it features a sealed digester /1/, feed inlet /2/, slurry valve/3/,
cleaning valve /4/, mixer /5/, gas chamber /6/, gas overflow valve /7/, gas outlet
valve /8/, inside slurry pipe /9/, gas nipple /10/ ,mixer handle /11/, heater coil
/12/, heater plug /13/, temperature sensor /14/ and temperature controller /15/ and

the digester prevents the bad smell and the formation of scum inside the biogas

digester.
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57 | This invention relates to a groundbreaking cellular application designed to
revolutionize how residents interact with public safety government through reporting
accidents. The application, prominent by means of its inclusivity and technical
sophistication, lets in customers to upload numerous codecs of proof directly to
police and emergency responders. It uniquely addresses the needs of special wishes
citizens, ensuring that the generation is out there to everybody, irrespective of their

bodily competencies.

The application supports a wide array of file formats including, but not limited to,
images (JPEG, PNG), videos (MP4, AVI), audio recordings (MP3, WAV) and text
documents (PDF, DOCX). This versatility in evidence submission is crucial for
providing comprehensive details about incidents, which significantly aids in the

accuracy and efficiency of law enforcement responses.

One of the standout features of this mobile application is its extensive suite of

accessibility options, tailored to accommodate users with various disabilities.
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The application is not only a tool for reporting accidents but also serves as a
platform for enhancing civic engagement, promoting community safety, and fostering
a collaborative relationship between citizens and police forces. By integrating cutting-
edge technology with a focus on accessibility and security, this invention sets a new
standard for public safety applications, making it an indispensable tool for modern,

inclusive community policing.
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Devices and methods for food
fortification

Description

DEVICES AND METHODS FOR FOOD
FORTIFICATION

Cross-Reference to Related Applications

This application claims priority to and the
benefit of, and incorporates herein by
reference in their entireties, U.S. Provisional
Patent Application No. 61/790,383, which
was filed on March 15, 2013, and U.S.
Provisional Patent Application No.
61/902,096, which was filed on November 8,
2013.

Technical Field

In various embodiments, the present
invention relates to food processing and,
more particularly, to vitamin and mineral
fortification of food.

Background
Evidence from large-scale centralized

fortification programs in developed
countries has shown fortification of staple
foods (e.g., flour, oil, sugar, salt, etc.) to
be among the most cost effective and
sustainable strategies for alleviating
micronutrient deficiencies. This success
has largely been possible due to the fact
that most staple foods in developed
countries are centrally processed, thereby
making fortification (e.g., the addition to
the staple foods of vitamins and minerals,
including essential nutrients such as iron,
folic acicula, zinc, iodine, vitamins A, B,

and C, etc.) operationally convenient and
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cost effective.

In most African countries and in parts of
southern Asia, however, staple foods are
not centrally processed. In these regions,
a. large percentage of consumers (i.e.,
surpassing 50% and even up to 90% in
some countries) depends on mid- to
small-scale milling to process staple
foods. These consumers cannot be
reached using the large-scale, centralized
fortification model. Ironically, these
consumers are also the poorest of the poor
- the very ones who are most in danger of
micronutrient malnutrition. In the past,
some efforts have been made to fortify the
food processed by mid- to small-scale
millers. For example, some millers have
tried to fortify their foods manually. In
particular, some have tried to hand scoop
essential nutrients into the foods to be
processed by their mills. Such a method
is, however, inherently prone to
variability and human error. It is, for
example, difficult to monitor the
homogeneity of the added nutrients when
using such a method.

Automatic /semi-automatic approaches
have also been tried in mid- to small-scale
mills. Such approaches have typically
been volumetric in nature, however. In
other words, they add a given volume of
essential nutrients to a given volume of
food to be fortified.

these

the particular

Unfortunately, approaches are
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generally unable to adjust the volume of
essential nutrients added to account for
different grain densities in the food to be
fortified.

Accordingly, a need exists for improved
(e.g., more accurate) devices and methods
of fortifying staple foods in mid- to small-
scale mills.

Summary- of the Invention
In various embodiments, the present
invention is an automated system that
attaches to mid- to small-scale mills and
that adds to a tree-flowing dry food
product, such as grain that is to be milled
into flour, a proportional amount of
vitamins and/or minerals.  Various
embodiments of the invention feature four
independent but connected modules: a.
weight- sensitive hopper; a nutrient
dispenser; a computer module; and a
frame. To use the system, a user first
pours the free-flowing food product, such
as a grain, into the weight-sensitive
hopper. The purpose of the weight-
sensitive hopper is to measure the mass of
the food product contained there within.
As the food product flows through an
outlet of the hopper, the computer module
calculates a loss-of-mass rate. Nutrients
are then dispensed Dby the nutrient
dispenser into the outflow ot "the food
product in proportion to the loss-of-mass
rate, thereby maintaining a specified ratio

of nutrients to food product. The grinding
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capability of the existing mid- to small-
scale mill is then employed to mix the
nutrients with the food product.

The computer module controls the overall
behaviour of the system, and may collect
and store data on its operation. In one
embodiment, the computer module and
nutrient dispenser are attached externally
to the frame, which houses the weight-
sensitive  hopper. In one particular
embodiment, the entire device sits within
the existing mill's hopper, accurately
positioned for subsequent processing of
the combined dry food product and
nutrients. The device may, for example,
include features that facilitate its
placement within the existing mill's
hopper (e.g., adjustable legs for variable
hopper slopes).

In general, in one aspect, embodiments of
the invention feature a gravimetric food
fortification device. The device includes a
frame, a shield coupled to the frame, a
weight- sensitive hopper coupled to the
frame for dispensing a food product into a
second hopper (e.g., a sloped hopper of a
hammer mill), a. nutrient dispenser
coupled to the frame for dispensing
nutrients into the second hopper, a.
computer processor for calculating a loss
-of- mass rate as the food product is
dispensed from the weight-sensitive
hopper and for causing the nutrient

dispenser to dispense the nutrients into
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the second hopper in proportion to the
loss-of-mass rate, and a mounting system
for adjustably mounting the frame within
the second hopper.

In various embodiments, the device
further includes a plurality of load sensors
coupled to the frame. A plurality of
vibration isolation pads may be disposed
between the frame and the load sensors;
in addition, the weight-sensitive hopper
may include a plurality of tabs that
contact the load sensors. In one
embodiment, the weight-sensitive hopper
further fluid

communication with an outlet. The device

includes a chute in
may also include a gate to control an
outflow rate of the food product through
the outlet. Optionally, the device may
further include a protective rim that
covers at least a portion of an upper edge
of the weight- sensitive hopper.

In certain embodiments, the nutrient
dispenser, which may be located external
to the weight-sensitive hopper, includes a
motor, a feeds crew driven by the motor,
a flexible coupling disposed between the
motor and the feeds crew, and a nipple for
dispensing the nutrients into the second
hopper. A seal may be disposed in
proximity to the flexible coupling to seal
a proximal end of the feeds crew, while a
nipple cap may be coupled to the nipple.
embodiment, the

In one computer

processor is configured to store
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operational data to computer memory.
The computer processor may be further
configured to transmit wirelessly the
data to another

stored operational

computing device. In certain
embodiments, the mounting system is
configured to adjust a level of the frame.
For example, the mounting system may
include a plurality of adjustable legs
coupled to the frame. A plurality of
vibration isolation pads may be coupled
to the adjustable legs. In general, in
another aspect, embodiments of the
invention feature a method for fortifying a
The method

gravimetric

includes
food

fortification device within a sloped

food product.

positioning a

hopper. The gravimetric food fortification
device may include a frame, a shield
coupled to the frame, a weight-sensitive
hopper coupled to the frame for
dispensing the food product into the
sloped hopper, a nutrient dispenser
coupled to the frame for dispensing
nutrients into the sloped hopper, and a
mounting system for adjustably mounting
the frame within the sloped hopper. The
method further includes adjusting a level
of the frame through use of the mounting
system, calculating a loss-of-mass rate as
the food product is dispensed from the
into the

the

weight-sensitive hopper and
sloped hopper, and dispensing

nutrients into the sloped hopper in
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proportion to the loss-of-mass rate. In

yet
embodiments of the invention feature a

general, in another  aspect,
fortified food product that is produced in
accordance with such a method. These
and other objects, along with advantages
and features of the embodiments of the
present invention herein disclosed, will
become more apparent through reference
to the following description, the
accompanying drawings, and the claims.
Furthermore, it is to be understood that
the features of the various embodiments
described herein are not mutually
in various

Brief

exclusive and can exist
combinations and permutations.
Description of the Drawings

In the drawings, like reference characters
generally refer to the same parts
throughout the different views. Also, the
drawings are not necessarily to scale,
emphasis instead generally being placed
upon illustrating the principles of the
invention. In the following description,
various embodiments of the present
invention are described with reference to
the following drawings, in which:

Fig.1 is a schematic perspective view of a
food fortification system in accordance
with one embodiment of the invention:
Fig.2

fortification system depicted in Fig. 1,

is a side view of the food

and also shows a grain shield;

Fig. 3 is a schematic perspective view of a
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weight-sensitive  hopper module in
accordance with one embodiment of the
invention;

Fig. 4 is a schematic front perspective
view of a frame in accordance with one
embodiment of the invention;

Fig. 5 is a schematic rear perspective
view of a frame in accordance with one
embodiment of the invention;

Fig. 6 is a schematic perspective view of
a load cell stack in accordance with one
embodiment of the invention;

Fig.7

Wheatstone bridge circuit configuration

is a diagram of a load cell

in accordance with one embodiment of
the invention;

Fig. 8 is a schematic perspective view of
a nutrient dispenser module in accordance
with one embodiment of the invention;
Fig. 9 shows a schematic cutaway side
view and also an exploded side view of a
nutrient dispenser module in accordance
with one embodiment of the invention;
Fig.10 is a schematic front view of a
computer module and user interface in
accordance with one embodiment of the
invention;

Fig.11 is a block diagram of the computer
module in accordance with one
embodiment of the invention; and

Fig.12 is a flow diagram of a method for
fortifying a food product in accordance

with one embodiment of the invention.
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Description
In broad overview, embodiments of the
present invention feature a device and
method for fortifying a food product
processed in mid- to small-scale mills.
For example, the device and method are
useful for fortifying a food product
processed by a hammer mill.

Hammer mills are most common in
Africa and feature a shallow sloped
trapezoidal-shaped hopper.

Figs. 1 and 2 show one embodiment of a
gravimetric food fortification device in
accordance with the invention (with Fig, 2
showing the addition of an optional grain
shield). The device includes a weight-
sensitive hopper module 1,a nutrient
dispensing module 2, a frame 3, a
protective rim 4a, an adjustable gate 5,
and one of two adjustable legs 6. In Fig. 2
there is also shown a grain shield 4b, a
computer module 7, and a chute 8. In
greater detail, the weight-sensitive hopper
module 1 measures the weight of a free-
flowing dry food product, such as, for
example, wheat, com (maize), millet,
barley, sorghum, diced cassava, rice,
beans, etc. As the food product flows
down the chute 8 and out the gate 5 of the
hopper 1 (and thereby into the hopper of
an existing mid- to small-scale mill within
which the food fortification device is
essential  nutrients

positioned), are

proportionally dispensed by the nutrient
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dispensing module

2, Essential nutrients that may be
dispensed include, for example, iron, folic
acid, zinc, iodine, vitamins A, B, and C,
etc. In one embodiment, the adjustable
gate 5 enables a user (e.g., a mid- to
small-scale miller) to speed up or slow
down the outflow rate of the food
product.

The computer module 7 and nutrient
dispenser 2 are attached externally to the
frame 3, which houses the weight-
sensitive hopper 1. A protective rim 4a is
attached to the top of the frame 3 and
covers the upper edge of the weight-
sensitive hopper module 1 to avoid false
weight readings. In one embodiment, the
protective rim 4a bends down vertically at
90 degrees inside of the weight-sensitive
hopper 1, but do not touch it. The purpose
of the protective rim 4a is to shield the
upper insides of the weight-sensitive
hopper 1 and to thereby block the food
product from spilling into a gap between
the weight-sensitive hopper 1 and the
outer frame 3. The purpose of the grain
shield 4b is to increase the volume of the
weight- sensitive hopper 1 and to allow
for rear loading of grain by the miller
without increasing the height of the
weight sensitive hopper 1. In one
embodiment, the grain shield 4b attaches
to the protective rim 4a with four screws.

The protective rim 4a and grain shield 4b
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may be constructed of sheet metal with a
wall thickness of about 1.3 mm or greater.
In further detail, and with reference still
to Figs. | and 2, the weight-sensitive
hopper module 1 is, in some
embodiments, substantially larger than the
nutrient dispensing module 2, Generally
speaking, the food fortification device
proportionally combines a. large amount
of the free-flowing food product with a
amount of nutrients. In the

both the free-

smaller
depicted embodiment,
flowing food product and the nutrients are
dispensed into the hopper of an existing
mid- to small-scale mill. As such, the
grinding capability of the existing mill is
employed to mix the two together.-

Fig. 3 shows one embodiment of the
weight-sensitive hopper module 1, which,
in operation, contains the free-flowing
food product. An outlet 9 in the hopper 1
enables the food product to freely flow
out of the device and subsequently into
the existing mill The core structure of the
hopper module 1 is a sheet metal hopper |
. Attached to the sheet metal hopper | a is
a metal collar Ib, and four tabs that each
rest on an individual load sensor, as
described further below. Systems using
fewer (e.g., three) or greater numbers of
tabs and/or load sensors are also
contemplated. When the free-flowing
food product is contained inside the

hopper la, the mass of the food product is
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transferred to the load sensors via the
collar tabs Ic. In one embodiment, the
width and length of the collar Ib holding
the hopper la are smaller than the width
and length of the frame 3 so that there is
no contact between the collar Ib and the
frame 3 that may alter the weight reading.
Figs. 4 and 5 show one embodiment of
the frame 3 with modular components
removed (in Fig. 5, however, a rear plate
12 and a load sensor ledge 15 featuring
load cells 15a are shown as being attached
to the frame 3). In this embodiment, the
nutrient dispensing module 2 attaches to
front mounts 10 via four holes 1.0a. The
adjustable gate 5 attaches to a front cross
bar 1 1 via a hole 11a. A rear cross bar 13
is present to support the two adjustable
legs 6. The two holes 13a in the rear cross
bar are large, so as to accommodate
strong nuts and bolts for the adjustable
legs 6. Two additional sets of holes and
nuts 13b, 13c are attached to the frame 3
and provide a second and third position
for the adjustable legs 6 so as to
accommodate for variable mill hopper
lengths.

In one embodiment, the frame 3 is built to
sit within an African hammer mill's
existing hopper. Differing hammer mill
hoppers have a variety of slope angles.
Advantageously, the adjustable legs 6
permit the pitch of the frame 3 to be
adjusted, such that the hopper 1 of the
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food fortification device is able to be
maintained level at all times, regardless of
the slope angle of the particular hammer
mill within which the food fortification
device sits. This maintains a level weight
scale, ensuring that the entire food
product is accurately weighed. Levelling
the hopper 1 also minimizes the chance of
the food product spilling over the
protective rim 4a of the hopper 1 into the
existing mill's hopper or, worse yet,
outside of the existing mill's hopper (e.g.,
onto the floor). Beneficially, with such a
design, the food fortification device is
readily adapted for use in a variety of
mills, with no modifications being
necessary to the existing mill or to its
existing hopper,

In greater detail, and still referring to
Figs. 4 and 5, four holes 12a in the rear
plate 12 are used to attach the computer
module 7. A cut-out 12b in the rear plate
12 enables wiring from the computer
module 7 to pass there through. The load
sensor ledge 15 may be welded or
otherwise coupled to the four brackets 14
on the top of the frame 3. The load sensor
ledge 15 couples with the protective rim
43,

sensitive hopper module 1, but to also

not only to protect the weight-

protect and house the load sensors 15a.
In one embodiment, the frame 3 is made
of a strong material, such as 20 mm wide

steel strips with a thickness of 3 mm or
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greater and with welded joints. The rear
plate 12 and load sensor ledge 15 may be
constructed of sheet metal with a wall
thickness of about 1.3 mm or greater.

Fig. 6 shows an exemplary load cell stack
that includes a load cell 15a and a rubber
vibration isolation for dampening) pad
15c. The load cell 15a is attached to the
rubber vibration isolation pad 15c with
two mounting screws 15b. The rubber
vibration isolation pad 15c is attached to
the load sensor ledge 15 with two
mounting bolts 15d. In operation, the
rubber vibration isolation pad 15c isolates
the load cell 15a from the vibrations
generated by the existing mill's hopper (or
dampens the vibrations transmitted
therefrom). As a result, the effect of those
vibrations are substantially eliminated or
at least minimized, thereby increasing the
accuracy with which the load cells 15a are
able to measure the weight of the food
product contained within the hopper 1.
Alternatively or additionally, similar
vibration isolation pads may be placed
under each leg 6 of the frame 3 (i.e., on a
bottom surface of each leg 6, which
contacts the surface of the existing mill's
hopper) to further isolate the system.

The load cells 15a used to measure the
food product mass operate as follows. As
the stamped steel frame 3 flexes under the
load of the food product, the output

impedance of an embedded resistive
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strain gauge varies in proportion to the
load. As depicted in Fig. 7, the four load
cells 152 may be arranged in a
Wheatstone bridge circuit configuration,
which is excited by an applied voltage.
The output of the Wheatstone bridge is a
variable voltage signal that is measured
by the microprocessor 91 within the
computer controller 7 (see Fig. 1 1).

Fig. 8 shows one embodiment of the
nutrient dispensing module 2, which
includes nine main parts: a hopper 16, a
motor 17, a motor mount 18, a funnel 16a,
a nipple 23, a nipple cap 24, mounting
plates 25, a lid 26a, and a latch 26b. In
operation, the hopper 16 contains the
nutrients to be dispensed. At the base of
the hopper 16 and attached to the motor
17 is a mechanism for delivering the
nutrients. The nutrients are transferred to
the mechanism from the hopper 16 via the
funnel 16a. With reference to Fig. 9, the
mechanism for delivering the nutrients
includes a feed screw 19, a flexible
coupling 20, a rear bushing 21 , a rubber
O-ring 22, the nipple 23 , and the nipple
cap 24.

In greater detail, the flexible coupling 20
transfers the rotational motion of the
motor 17 to the feed screw 19, but allows
for minor misalignment between the
motor 17 and the feed screw 19, ensuring
that the dispenser 2 does not jam. The

rubber O-ring 22 is housed within the rear
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bushing 21 and prevents nutrients from
leaking out the rear of the dispenser 2. A
dispensing hole 23a positioned vertically
on the top of the nipple 23 allows the
nutrients to exit the dispenser 2 and to fail
into the existing mill's hopper at a
controlled individual dosage rate, and to
not be affected by the existing mill's
vibrations that may cause an uncontrolled
"siphoning™ affect due to gravity and
atmospheric pressure. The nipple cap 24
ensures that nutrients are only dispensed
via the dispensing hole 23 a, as the nipple
cap 24 seals off the end of the open tube
of the nipple 23. In other words, the
nipple cap 24 controls the individual
closes and limits the Leal cage of
nutrients from the nipple 23 dispensing
tube, thereby ensuring accurate dosing
each time.

The feed screw! 9 protrude from the rear
bushing 21 at the base of the funnel 16a.
The feed screw is connected to the motor
17 at the rear of the unit, which is fixed to
the motor mount 18. In greater detail, and
with reference still to Fig. 9, the function
of the nutrient dispenser module 2 is to
use the feed screw 19 to push a powdered
nutrient out of the dispensing - Si - bole
23a. In operation, the powdered nutrient
is initially contained within the hopper 16.
The powdered nutrient is then transferred
to the feed screw 19 from the hopper 16
via the funnel 16a. The feed screw 19 is
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driven at variable speed and/or duty cycle
by the motor 17, which, in turn, is
controlled by the computer module 7, as
further described below.

The four holes 25a in the mounting plates
25 are used to affix the nutrient
dispensing module 2 to the front mounts
10 of the frame 3. After being filled with
nutrients, the lid 26a of the nutrient
dispensing module 2 may be closed and
locked in place by the latch 26b. Again,
this ensures that nutrients are not
inadvertently dispensed out the top of the
hopper 16 and into the existing mill's
hopper, which would unfortunately result
in an incorrect proportion of nutrients
being added to the food product. The lid
26a also blocks any foreign objects from
entering the hopper 16 of the nutrient
dispensing module 2, as well as seals the
nutrients from the elements and thus
their  shelf

embodiment, the feed screw 19 is made of

prolongs life. In one
metal to ensure durability. The motor 17
may be a stepper motor, a gear motor, a
servomotor, or a similar motor.

Fig. 10 depicts one embodiment of an
exterior surface of the computer module
7, which may be employed to signal a
user of the food fortification device (e.g.,
a mid- to small- scale miller). An LED
display 7a indicates the weight of the food
product, for example in kilograms. A tare

button 7b allows the user to zero the
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scale. An up button 7c and a down button
7d allow the user to enter a "set up mode"
in order to adjust parameters, as well as to
retrieve stored data from a "monitor's
menu,” In one embodiment, the size of
the LED display 7a is large enough for an
operator to see from at least ten feet away.
The tasks of the computer module 7 may
include, but are not limited to, collecting
weight data from the weight sensors (i.e.,
the load cells 15a), calculating a loss-of-
mass rate of the dry food product as it
flows down the chute 8 and out the
adjustable gate 5, controlling the delivery
rate of the nutrient dispensing module 2,
and storing operational data to non-
volatile memory. In one embodiment, this
logged data is transmitted via audio
frequency to a smart phone held close to
the computer module 7. In one such
embodiment, a user commands the
computer module 7 to transmit the stored
data report via Morse code, which is
detected by a microphone of a smart
phone running a Morse code application.
The report may be stored on the smart
phone along with the time and date, and
location

then

may be geo-tagged with
The

conveniently be sent by SMS or e-mail

coordinates. report may
from the smart phone to another location,

thereby making remote monitoring
possible. As will be understood by one - 3

0 - of ordinary skill in the art, rather than
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employing Morse code, other methods
may be employed to transmit the stored
data report from the computer module 7
to the smart phone. For example, standard
touch-tones, audio frequency shift keying
(AFSK), or audio phase shift keying f
APSK) may be employed for such a
purpose.

Fig. 11 depicts an exemplary block
diagram of the computer module 7. The
core of the computer module 7 is a
microprocessor 91. The microprocessor
91 connects to motor driver circuitry 92,
non-volatile memory 93, the LED display
7a, a real time clock 94, and various
sensor circuitry 96, 97, including the
weight sensors (i.e., the load cells 15a).
The motor driver 92 connects to and
drives the motor 17. A battery 95 powers
the clock 94, and a power supply 98
supplies electrical power to the computer
module 7.

In operation, the microprocessor 91 reads
weight data from the weight sensors (i.e.,
the load cells 15a) in the weight-sensitive
hopper module 1, and controls the speed
of the motor 17 in the nutrient dispenser
module 2 by controlling the motor driver
92. Time-stamped data (e.g., the readings
from the weight sensors, the amount of
nutrients dispensed, the times at which the
nutrients were dispensed, etc.) may be
stored to the non-volatile memory 93,

while the weight of the food product may
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be output on the LED display 7a, as
previously described.be output on the
LED display 7a, as previously described.

Fig.12 depicts one embodiment of a
method for fortifying a food product, for
example using the device and electronics
described above. Fig. 12 represents, for
example, pseudo-code for the software
being executed by the microprocessor 91
inside the computer module 7. With
reference to the flowchart of Fig.12,
following initialization of the device and
electronics, it is first determined whether
the weight-sensitive hopper module 1 is
being filled with the food product. This
may be determined to be the case when,
for example, the load cells 15a detect an
increasing load. If the hopper module 1 is
indeed being filled, the microprocessor 91
then waits until the hopper module 1 has
stopped filling. This may be determined
to be the case when, for example, the load
cells 15a detect a stable load. Once it is
determined that the hopper module 1 has
stopped filling, the microprocessor 91
marks the current weight of the food
product. The microprocessor 91 then
monitors the load cells 15a to determine
once a given unit (e.g., 1 kg) of the food
product has been dispensed from the
hopper module i (i.e., delivered down the
chute 8 and out the adjustable gate 5 into
the existing mill's hopper). Once it is

determined that that given unit of the food

Page 18 of 22



10

15

20

25

30

Ethiopian Patent

product has been dispensed, the
microprocessor 91 then causes a given
unit (e.g., 1 g) of the nutrients to be
dispensed from the nutrient dispensing
module 2 into the existing mill's hopper
so as to be mixed with the food product -
3 1 - using the existing mill's grinding
The

microprocessor 91 then marks the current

capability, as described above.
weight of the food product anew, and
again monitors the load cells 15a to
determine once another given unit (e.g., 1
kg) of the food product has been
dispensed from the hopper module 1 (i.e.,
delivered down the chute 8 and out the
adjustable gate 5 into the existing mill's
hopper). Accordingly, the process repeats,
so as to mix the food product and the
nutrients in proportion. Returning to the
top right-hand side of the flowchart
depicted in Fig.12, if after a period of
time the microprocessor 91 determines
that a given unit (e.g., 1 kg) of the food
product has not been dispensed from the
hopper module 1, the microprocessor 91
again determines whether the weight-
sensitive hopper module 1 is being filled
with the food product (e.g., it is
determined whether the load cells 15a are
detecting an increasing load). If so, flow
returns to the left-hand side of Fig. 12,
where the microprocessor 91 again waits
until it is determined that the hopper 1 has
stopped filling. If, on the other hand, it is
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determined that the weight-sensitive
hopper module 1 is not being filled with
the food product, it is next determined
whether the weight-sensitive hopper
module 1 is empty (e.g., whether the load
cells 15a are detecting a lack of load). If
not, flow returns to the top right-hand side
of Figure 12, where the microprocessor
91 again monitors the load ceils 15a to
determine once a given unit (e.g., 1 kg) of
the food product has been dispensed from
the hopper module 1. If, on the other
hand, the weight-sensitive hopper module
1 is empty, flow returns to the top left-
hand side of Figure 12, where the
microprocessor 1 waits until it detects that
the hopper 1 is again being filled.
Accordingly, as will be understood by one
of ordinary skill in the art, various
embodiments of the present invention
may be employed to add essential
nutrients to food products in an extremely
accurate and precise manner, while still
employing the operating features (e.g., the
grinding capabilities) of existing mid- to
small-scale mills. Embodiments of the
present invention thus enable fortified
food products to be collected from the
output of those existing mid- to small-
scale mills.

Exemplary advantages of the present
invention's embodiments include, without

limitation:
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» the use of modular components that
allow the device described herein to be
easily added to a wide variety of existing
food processing operations;* a design that
is optimized for ease of manufacture and
field repair; * an operating procedure that
causes little disruption to the established
daily routine of the user (e.g., the miller);e
a low up-front device cost that makes the
device accessible to local communities,
governments, and non-governmental
organizations ("NGOs");® precise dosing
that allows the nutrients to be more highly
concentrated, substantially lowering on-
going nutrient cost; and * a low-cost on-
board microprocessor that enables the
accuracy of doses to be stored, displayed,
and then monitored, either locally or
remotely by a user sending the stored data
via SMS or e-mail to a regional monitor,
thereby substantially lowering on-going
monitoring costs.);

While the foregoing written description of
the invention enables one of ordinary skill
in the art to make and use what is
considered presently to be the best mode
thereof, those of ordinary skill in the art
will understand and appreciate the
existence of variations, combinations, and
equivalents of the specific embodiments,
methods, and examples provided herein.
For example, types of nutrient feeders
other than the screw type feeder can be
the nutrients.

utilized to dispense
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Accordingly, the invention should not be

limited by the above described
embodiments, methods, and examples,
but by all embodiments and methods
within the scope and spirit of the

invention.
Claims

food
device comprising: a frame; a shield

1. A gravimetric fortification

coupled to the frame; a weight-
sensitive hopper coupled to the frame
for dispensing a food product into a
second hopper; a nutrient dispenser
coupled to the frame for dispensing
nutrients into the second hopper; a
computer processor for calculating a
loss-of-mass rate as the food product
is dispensed from the weight-sensitive
hopper and for causing the nutrient
dispenser to dispense the nutrients
into the second hopper in proportion
to the and a

loss-of-mass  rate;

mounting system for adjustably
mounting the frame within the second
hopper.

2. The device of claim 1 further

comprising a plurality of load sensors
coupled to the frame.
3. The device of claim 2, where in the
weight-sensitive hopper comprises a
plurality of tabs contacting the load
Sensors.

4. The device of claim 2 further
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10.

11.

12.

comprising a plurality of vibration
isolation pads disposed between the
frame and the load sensors

The device of claim 1, wherein the
weight-sensitive hopper comprises a
chute in fluid communication with an
outlet.

The device of claim 5 further
comprising a gate to control an
outflow rate of the food product
through the outlet.

The device of claim 1 further
comprising a protective rim covering
at least a portion of an upper edge of
the weight-sensitive hopper.

The device of claim 1, wherein the
nutrient dispenser is located external
to the weight- sensitive hopper.

The device of claim 1, wherein the
nutrient dispenser comprises a motor,
a feeds crew driven by the motor,
and a nipple for dispensing the
nutrients into the second hopper.

The device of claim 9 further
comprising a flexible coupling
disposed between the motor and the
feed screw.

The device of claim 10 further c
prising a seal disposed in proximity
to the flexible coupling to seal a
proximal end of the feeds crew.

The device of claim 9 further
comprising a nipple cap coupled to

the nipple.
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14.
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The device of claim 1, wherein the
computer processor is configured to
store operational data to computer

memory.

The device of claim 13, wherein the

computer  processor is  further
configured to transmit wirelessly the
stored operational data to another
computing device.

5. The device of claim 1, wherein the
mounting system is configured to
adjust a level of the frame.

16. The device of claim 1, wherein
the mounting system comprises a
plurality of adjustable legs coupled to
the frame.

17. The device of claim 16 further
comprising a plurality of vibration
isolation pads coupled to the
adjustable legs.

18. The device of claim 1, wherein
the second hopper comprises a
sloped hopper of a hammer mill.

19. A method for fortifying a food

product, the method comprising: a)

positioning a gravimetric food
fortification device within a sloped
hopper, the gravimetric food

fortification device comprising: i) A
frame

ii) A shield coupled to the frame iii)
A weight-sensitive hopper coupled to
the frame for dispensing the food

product into the sloped hopper iv) A
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nutrient dispenser coupled to the
frame for dispensing nutrients into
the sloped hopper; and v) a mounting
system for adjustably mounting the
frame within the sloped hopper; b)
Adjusting a level of the frame
through use of the mounting system;
c¢) Calculating a loss-of-mass rate as
the food product is dispensed from
the weight- sensitive hopper and into
the sloped hopper; and d) Dispensing
the nutrients into the sloped hopper
in proportion to the loss-of-mass rate.
20. A fortified food product
produced in accordance with the
method of claim 19

*khhkkkkkkhkik
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