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1 i..;spar addVftses itself specifically to the prAleus of mdernizing and 

vV,,grt:Ing the rice nil!ine nd-stry. Mot pe.-isely, it Is an attempt to erit~C3ly 
and acnaics ol existing rice milling techaologies. Iheassess -he efficiency 

tbc: ;-es are to detemine the potential for technical iqprowmts In existing 
to desip and:sys .d, dwhere feasible, the efficacl of initiating activAtics 

dsv': :: technologies hich Uill increase efficiency and ruduce losses. The 
inlr!, mvmzl:z 	 Z:s cmfined principally to ailling eqaipurat and does not 

: of isues relating to storage or dwyint. 

r;t section contains -..cription of existing 	milling technologies nwo used 
inportat structural charateris•:x ~ -; ipines. The secomd section cxaines saw 

t-c f indstuy in the Philippines %bilethe th ,rd is devoted to e rice lrozsi 
last sectton is am attcvtaluation of alternative illing systes. the 

to 4 .;lze the results into a servies of veccmucadations relating to research on 

devlopteat. mid/or wodificatioa of ailling, equipment. 
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by 

Dartbiff and Ida Eastiko/ 

It is m irmy that use of the a rice tebdo , iAble expanding to
t output sinipficantly, w inadwfptly lead to ccnmittumt l in 
the lewl of grin Una". Ctiumd reime a prodctim, pgoessin, Mad 
"Wetifa systs IowU zaditiowal tainiqums my maintain the sbav of 
lass s a percents of om ut but at Miber quantitative levels. CoubW 
problem of this type smich iv" m processing Mad mketifg systs am ofte 
lab, *semf smartio. poblems became their evergew stem dixvcu from 
the frt oad otput tipat of the Iuprowd vauities (Fajlc, LS).1 

1bis; paper addres itself specifically to the problem of Madeiuing
ad upgrding the rce mi Ing indrcxy. N preively, it is an attept to 
criticaLly asses the efficiency mad ecao"cs of exist g rim miin twaso,
1091".. 1b obiectlves ae to detedoe the potutiai for tecbrmal imnpve-
EMU In ex1stiag system and, wre fasible, the efficacy of initiating acti
vites to design and del " te ml i c.'hih wir.iincrease efficimcy
and redce oss. he aIalysis is confined Jainc4gly to mlillg quipmeat
md does not includ an evaluation of issues relatifg to storap ew dtifn. 

The first section cootains a descripciou of existing mlling tCimo 
gs oW used in the Fbflippines. lbe secad Uaei *mans sam iqmwtut
shrwtuml charcteristics of the rice processiag industry in the Pilppine
i* the third Is dvoted to an ecoomic evaljatio of alternative 
sYSURB. Ibe last section is an attempt to synthesize the rgsults into a sft-
IS of relating to researc thL design, de.t09et, md/erMeconda.ii on 
,ndification of ,if2in, equipent. 

~Agpiacltural £caOi t md btseazcb Aide, respctively, 
h/U".lubrlac Phlppnes.Iketsmeri fpr. 3t Los lst of 
Z..llm in brackets refer to appmbdd list of references. 

t, .
 

http:Meconda.ii


-2
 

Killing mitLods in the W141iies Ca:Abe classified ooselY under fOmr 
broad beadng. lbese am: hand hulln, Eagleberg aills, con mdlls, and "Imod-
ILge or rubber roller Uils. l1e first categ.or became of its declianig me 
in the ftillines, iz not €xmedered in this eanalysis. It should Le recoixd 
bowavr, that this tchniq Is still widely used in othr cuntries, the most 
notable beiz4 Indooeia (Tmmr, ISM2). For the remini three categories, 
there exists a vide range of variatim vithin mil types both In ring cap 
city ad In the cowtition and cofigomtian of ndvidu6al adUing syste._Y 

igure1 ilestrates sam possible coebinatims. 

nglberg hller (Kiskism) 

The Muglaberg huller rmoes husk end bran in a single operation. Pad
dy is fed Into one end of a bollow cylinder cataining a raplily rotating flut
e4 roller (fig.L2). Axial, enmmat of mterials is c l by the action 
of as Integral, truncated scnm cwyox located at the point s paddy enteuw 
the =ml. Mw lower b-Af of the hdllu cylind, is composed of slotted sheet 
matal. Hskift is the result of the shearin action pro&ucd ca the grain by 
the mveent of the roller flutes past a statiomary, blid. The combination of 
rapid rotation, high pressure emd inter-grain contact results in rewal of 
both hl mad b the mterial ially tbr the machine. Hall, 
bran ad broken rice pass thrcgl to perforate scr0 in the lower half of 
the cylinder while s=d1 grain Is discharged at the terminail ed of the Ul. 

nma control over the degree of Ming mny be achieved by adjustm t of the 
distance between the ststic blade and the rotating fluted roller. A variety 
Of acsoris say be added to the Euglebeg "l. T.o comn attachmnts are 
a polishe composed of a rotating cylinder with leather stripe attaced to the 
perxihery which rotates In a perforated bousing, aid a single buzk,.aPirt 

If the area to be serviced is small and localixed, if trmsjotatimn 
faciliti" we poor amd costly, and if quality j;ards are not critical, 

wse of the Enaleberg huller my reprisent a -iable economic alternatiVS. Ue 
of this ,ill .esulits in otoriommly low recovery ats, a high pe.-€tae of 
bhrdc- grains, mixing of bra and bulls, and a ralatively high power require
mat per unit of illing capacity. lOtL rice recovery from this isthod is 

gamerelly less than 60 percuat 3 wei&%t, with bead rice composin less than 
So percent of total mdlled rlct. .1 !izkisan does offer the advantacis of 
simplicity n design, ease of uainvenmnacs and is inzfactuared in the Philip

'I pis. 

Yi analyzing prccessift techologies, the eletents wbich mace up a 
milling systam should be, decomposed and evaluated Ri aitly to alum pre
cise determination of ares Arm iprments will result in maimm benfits. 
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nta-A Seond alteruatiwe, whichr*apro ses tb*)/per~ate share of rice 
4t uMaly Cosists of one orin the Ccomercial yMakt, Is the cam syspts. 

disc sbeller unaits qwreted in cOjn.tIo. with a aser ofv-
Wre inertr w (fig, 3) Cist$The bulling section Ofshe cwl
tical ac lsbia s. 

Iron discS, which coatec wit a abrasive v.pcitioa Wterial,
of ' ct 	 we 

durinw-cg oWatm Ubi-
Usually *wary stca. th upaper' 4= reains statU 

ftd ilto a central opening ad ceotrluigalthe ~.e Lteramazr~ate. 
into the 3Pace bet the isc. 

aciotCa raoil veiemnt of be padY 
msk tr the pain. petwostones low"s themtact of the grin with the 

eaa clsmw" tMaMOwe th " 
machine bas Provisions for djvrujmt of tn voi 	

InoM-Oaforudt 
discs, allowing a od lvel of prcision in hsk reinva. 

Stain sx will result in seaM,o~ ric emrWingh th&e e~ais. raull 
rt the itler.f ro n rice m eiledpaib mt bw sepdt" hd 

"se "ria .s'hs~r Te t ofm sorasd 
god Is the wer fast CO Vearlara Zhose n fg. . itz~o ai 

per
isfelownwuaie vxoitat.In a te, pioals's anSttinsstn madhlsae thm 

WHcO rotates Un a =WICS" 
ed co coated with coqiositiiin easr sta 

res bw by a carefu l cou ldeibd ab
s aebwJvg, the machireforted 

oo the brom rice imuch occur betam the composition stne ad 
amiw. action 

cc. -the botton.peroraedscreau Ibite Mill"d rice pass 

a aps-
Produced in the Fhilippimz. Lt %c installation prodwoes 

rate (up 'M 6i81 by weigOt) t i the Englabe lmle 
ciably bigtoer recierl 	 ad bolls Separat dIhigRter, bran ane
Un addition, bead rice reowy is aI= 

mUi cambe mve cloly controlle te emIty of 
aid the d4gmgl of 

lee t* over 1000 cavs Of pdY per
thes n tallations rsges from loss than 

e fully attimdin this CateMthe kiskism, .ill12haor-day. Unlike 
A greater percentage of the bsiess of tesem ils is 

to .c.emrcial zwets. the Cae, f-than is . 
de.id4 fromls Lq1YIz, pocessing, md selling. mi,.ed rice 

c aulls Riftg operations.t"e kiskia, wia its arvy a 

Boer system 

the third gewsra category Aat,s)nt equipmeunt is the moder" rukbew
 

roller tedIogyf developed In Japan. rigur* b illustrates r ;* elewu0ts Of
 

thi pa~ic~armadine. me most jizrisvLS'aiLdC elemnt Ini this system Is the 
this ar ttc i eidit f i ~ l jact rush r ollftv rotating in 	 Wopp

reqa
site directions ad at different xnvtds. A sbhwinil action Is created On 

coata _t with the rubber rollers oPeratin_ with a differential displacerice by 
sent action which xeoe the look~ froft theb an.A ini the wed o pa 

sz will va*. s'= gobskdpdytopnta.1lations. variabilty In grain 	
-

ad paddy sem
wham. Opered"!n conimscticl5 '%th a aspirtor

thugathe 
anilled paldy truathe nachlae to add*" 

arator it is; possitla to recycle 

coqalete bulking.
 



*t correctly &dOutU d for optial peratios, this ustbod probices the 
hihest total aoow7 InstaUations employingad best bead grain yiltds. 
this tiecbrol are availibal In say sizes, rang from belou IN to over 
500 cas per 12 boum of operation. Meer, inspite of its high techeical 
efficiency, hip initial invstnt coests, combiaed vith a lack of demand for 
hig-quality rL., bes retarded diffusion of ttis tedmolcay in the Fbilippimes. 

Milli" fficiocy 

Figure 6 is an ane t to Seetralie te patme of willing efficiency 
for the three ailM/ sypteus descriled above. .e mumbrr employed in this 
iltrutim sbould not be accepted uncritically as there exists o rsidmrsle 
variability both a milling teduologies ad betwen ails of the sae type, 
tn retes of milled rice recovery and bd rice yields. It Is genermlly reag
nixed, bow*ver, that the rubber roller sbeUer produces the highest recowory 
rates ad the greatest propertion of bead rice followed by the umner-ru disc 
sheller (cona), with tbe Engleben huller giving the porest results. *at also 
that theIt]. of efficiency = also be effcted by the moistur content and 
Sariety of the rain, mthod md speed of drying, the precision with adich ad
justments ae carried out on elements in the midling systemi and the extent to 
whicL the practice of prboiLiig is utilizd. 

Equipmnt Investeest Costs 

rae 1 presnts som typical machinery acquisition prices for a rae 
of Engieberg huller ad c-n Installations. Utese values do not Include the 
cot of lad, buildifgs, equipment, ad miscellneous ten 
which make up a Complte p o sIng system. Lack of widespr* use of the rub
bar roller tedwologa preclades its inclusion in the local coet data contained 
in able 1. 

Tw Eaqgleerg huller rooks lowest in term of total investmnt require
mants and investment cost per uait of rated capacity. 1bere is also a discemni
ble domuard trend in the cost per uit of capacity tb both the cmo ard bngle
berg machines as capacity Increaes. 7e am is also true to a lesser degree 
for pomr equrement per cavma of capacity a: size .ncreasm in s-oth zatesories. 

Structure of the Philippine RUA Proaassin& Industry 

rgmr 7 picts tt distribution of #0ling capacity and Dill mers 
betn the Z rlb*%r systm. the absolutemd ccr Mile the data suppor t In 
precision of the nambers sbon is subject to question, the m p tude and pat
tram of tt. distributims belteen alternative millIng types ; cnistst 
with otter t estimates (as, 1972). ?be kiskisam reprets 0 per
cet of the number of mills and 53 perent of industry rated capacity. Tb. la' 
ger avrage size of thoe"cono installations accounts for this seeming disIprity 

/,i
 



Fn. table 2, it is possibl to de om oclusios regarding the ccmts
ti s of miUift cmapclty and mUl nmbers. xamniatim of the data for the c
so nestaiiticn Indicaus that bot nuabers u 4 capacity ira beadly cmm
tated in toe Central Lum wd $=them Tagalot r~l ons. Ibis Is In contrast 
to the kiskisan instalatjons imdch are nar evnly distributed throuSujmt the 
costry. A ma rad prmiusly, the cono teacs to be oriented towards mW
lag activiLties Involving the pavhase of padd aAd sale of ille rice to cm
macial centers %bilethe glskisan relies beaviy upce sall-Lot bousebold 
milLfag for the bvk of its iacome. Oasequnmtly, *as trmportation facili
ties are lacki and m4ats are sn&U andlor lsolatd, the kiskism finds 
vide afpflcatio. The pwvt oo a seof ityct caicen'tratjm to have 
eOneeA4d paddy sapp"e in so* &raw. A*lkrle's, study cc como instaatiams 
in Lagma ?rtisn Indictuos trt tte caicatratlo of ills has resulted is 
the mergeso of excess capacity In the provin (Uker and Unina * 1970). 

Rice Q alitI 

In the I'lippine, the wto principal factrs influmciag €or pre

fereacs for rice e variety the visual appeanwec of the rice grain U . 
19M). 7be Philippieas in 1968 Introdced a complete ric quality cla"ica
tion system Wicaws lmelwy patumed p: FM) stawda . QUlty determina
tios of hilled rice includes analysis of the follwdag: 

a) the %iety
ib)the str throu classficatm
 

C) tbh Mistwe content
 

ibe senrs crieria for greade cLassificata (b, abow) includes the 

follming: 

/1) Intrinsic c rcter 

*a) classed by namd varieties 
b) cLasse by extrual telcs such as sie, shape,.ad 

apearmaa of wboe grain 

lype I - Leg grain - (spectal, ordinay, inferior) 
.'peU - mdiu grain - (finac.. special, rdi , fei) 

Tpe III - So pain 

2) ftpi" of rWlii.nj 

a) 1st class - fully mied 
b) 2d class - sdiu "iled 
c) 3rd class - undermiled 

!Is" 4apuendd gUnssa fr ext definitim of teuW. 

http:rWlii.nj
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from Crauf 1 (the best grade) ta3) 	 Plhllfi Stawd pve r 
grade S. te g ids JadiostIn peramt the bad rime rcKOWry, 
percmt brokes, a descriptian o4f t. kermels. aNd the presence of

-=J Matter. 

hiUffie Grads No. ! milled rice is coparoblo to IbAi d's rice 
and the Unitad States Gradpenk of tkite-rice S6 (fifth from the top grade) 

go. 2 (secd from th beet padR). The MaXi--- broken pain tolatace for 
hilimins Grod WO. I Is 10%, for 11hland G ft. fo, f-%, and the U.S. 

Greie io. 2, T , UMe perveltao of brokm grain& Is a Japortant factor aff*ct-
I"' qulity by intermatioa Variety ad pin awaue sem tostoudawd. -p 
be te most laortant quality factors by damestic standar (Marker, 1970). 

rigme S iulstratts that part of the..bn ipim quality classification 
systm for pmd4 ft rice based a percent broen grains. his graph sbould be 
read in canimction with tables 3 and 14 in on~r to dewlop a ftl appreciation 
of the IrIat of "Cal md 1111 *0 rice quMt7. b. output of khs

kUa all, nroly cmtains less than So pnern broken, gnls with my mills 
]rdma percent bead Aice. I properly adjustedes than L: Co.o alls, h 

and maintained, prdce samples cmtaining up to 90 percent bead rize. lbe rob
her role tectmob, has the potential of sopplning output catainiM in eX
cass of 90 percent bead rice. 

Consur demand obiously perpetrates thc present system of archaic, 
inefficient mills prod.inA a low-quality rice. Am increase in quality ca
Sc/lus would go far toaard Wgradift the quality of rice sold In the ltilip
pims. It would also bav the conmittat effect of increasing total rice re
cem=r7 rtes bec of the now efficient tecmolay necsmazy to produce a 
quality rice. 

Econmics of Khllhea 

ae of the mot inportzt dwec-slos cifroti:-a a rice processor Is the 
selection of a milling system wmhch conforms with the technical, economic and 
physical cd4itioz of his wbt becuse of the m zatede of the financal 
and Iun res uces whicb amr dendenr ar this decison, car should be oMr

dered to emsur that the final cho! e of plant am4 equi[ ent is optimal. in 
the .pplaniastae, the investor sbold take copdzam of the following 
point=: 

1. b. evolum of demd for illed rice. 
*umet qualty, 

form, variety, location and timing of product delivery. 
2. 	 lbe product charecteristics uich tbe requires, i.e. 

3. 	 The volu of paddy and site of the Pea from which supplies il 
be proaarid; the probability, of nassuaed spply. 

i. 	 lbe trMuttatm wets for shipdt paddy and milled rice. 
-d
RlalavailablaS. 7be reNMo of procassin s 	 their cost 
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CAaaci1ty 

A major d of the ecmadc viabilty for &my rim iM Is the 
dege of capacity utlzto.. mecp ty mdills a operated at out

es aaw e total cost per unit ofput levels slpifictiLy, below rated capact
output? is high. Similarly, whoem operatio ame MUlntaimed at le s in emass 

of dsip caracity, rIeir, intmace md ainistratiw cost wi l Increase 
resulting in a decrease in plat efficiency and a rise In costs. 

TO illustrate the imprtance of sin in the slection of procsing 
Installations, a seris of boApets waft 	 prepOaP d dpict/ a"ide r=IP of ca

(tabl. 5), Tb. results of Ithis enorpacities within eac equipmt caton7 
cise -e shom grphically in fis. 9 to 13. Fig re 9 Ll MStrt the total 

of 0 to 12,000 cacots of kiskism insllatims ove man motput ,M 
three discete sill aim u dc for detailedas. ithin this ramg. 


amalysis. The mdium-sied =M,, rated at 3 cas per da, requires 7%00
 
cav per year and the largest, rated at So ca per day, mt process 7700
 
cavemsto cor all cots. ate that the sMlIng fee chargd (in the case 
shw, 11 per cavan of pady uilled) has an appreciable effect an the level 
at dich these ills cam be profitably operated. A Increme in the MiLln 

fee, which reflects the am.e of inme derived fivm both costos milim aid 
"alsof rice and binllds, has the effect of lwering "the required low], for 
profitabl operation. Chang"Iin my of the components which asks up the total 
ct cor. s hs n the price of machinery, ful. wars ad interest rates, 
will cdaqe the levwlmd/or slope of the car resultingin shifts in the 
bre*.ve -point. 

Figure 10 Illustraee a, seris of total cost aid as CO for 
the me type Installation. in thi case, the bweakeves-levels for each sill, 
size am considerably higher thai for the kiskism units. This is to be e 

the bioe iMd cast ca m t for each of thee installations.pected, given 

A similar tread is evlet In fig. 11 depictig the mern millied syStem.
 

.Fig 12 and; 13 ar awre total cost c e for peMt of siLls 
it t kisklma d o catega-ies re"pctively. COMqarift these figues 

rare des to be derived both from operating lsdetcas that them ecor 
at or new rated capacIty aid fr= inoVfrom mills Wich UWMWt to the" With 

i anatsa capacity. Ihere Is also m indication that as one am s from 
the kisklsm to the oma techmoloV, some ecanomies of si e posslble, par
tjUlawjly anthe larger omo nl.l sizes. note again that aw atflit.ion In

emses casts becamse the fined cost (Imstuant) compont of awrae total 
costs remains hi. It is only ,hoa installations appr*ec design capacity

Me cost
that theLoperatr is able to ,rimiUis this element of total cost. 


minmiatonis the primpy daterminat of plmt size, it sa be -,,t eooic
 
to invest in a sialer uit uich willbe operated at or ar ramte Capcity
 
than to Install a ut tt which will be qperated with-emss reserve capacity.
 



JA
 

The Coq sItiam of ats and Fleribilltyin Tlmit VUt slto 

Figure 1* is ju attaipt to depict grphically the natmw of the awwqe
rmits ithin ijo di*4tint= lingtotal cast curves for different imd milltn 

te.ooois. semuse the No&= =Mlg tacb~ou is relatively am. pitl
intamive,0Its fised cist coqmac is' higher tban for treditiasal tcmlge 
of carmble size. bis caues a mite "mpid decli'e in the Individual a"ww 

"ecamscost cm (A the new t=cnolW. For sil l rease" md there is 
relatively las flexibilty to adjust variable costs in the w as contrasted to 
the old nillifg methods, a relatilt y steeper rise In the cost cov is bserved 
whn rated cApmety is exceeded. lb result Is a narrowly deftme rwnp of out
put over whicd minimal costs mW be achiev*d. The relatvsly gpedul slope of 
the cuves depicting the iti nal technologies as their zwre total 
et less veribla over a widerrange of output coditilmm . 

M MacoveryKilled Rice 

From the previous discasslow related to levels of milling efficIONq 
ad relative rtes of recovery, there VPear to be cmideable sce for In
creasint the output of mied rice by irvint the recovezy efficiamq of trm
ditieml millIat teIloglies. As aa exmple of the poenmtal for IncreaXI 
rcvr, tidi a capacity of 12,000 perthe case of a kiskiAM with cava s 
year as COPn'ed to a oumo milMWith ma avi C€Awlty of 20,00O carem. Su-

Vice reCOver raft of Go pe ekiakisiM a" Conen had iitial total Milled 
Imd 65 peroent by we iht, respectvely, Further suppose tht it were Possible 

to In a-e recovery rates for,bot iLls to 70 pircat. fpaqwing the results 
in fig. 15, we fAd that the total Increase An recovey Is 1200 ca s for the 
iskim as compared to 1000 c -mfor the cmo. !n. e lmai for the hiher 
increase achieved by the kskism Ulies in the g sar I for incresed reco
ve y embodied In the kisksm techiology. Figure 16 aw the Iq e 
deivable fra increases la wlLUng recovery for the two mills . 

Net ncma in=acem F" *9,20 316,2W0 for :'e rCmo, Md freefrn ito 
121,360 to F7#," for the kis$iIs as rwoeryt rates rise from 50 to 70 t. 
This wrset In volt: of 247 1pelr mnt .'),or theOcm 299u~Incre am 
percua for the kiskisu. To take a less extrin exmple, consider the effect 

itis appawet hj* a ne complete conceptual frnewor, needs 'to be 
to mak*e CDupattive awa sis betwew tradtioal and "udsm system" 

possible and evumUally eper-etiasal, ti Ile's w* an rice miling in India 
Is an exaqile (Lele, 190). 

hw am" the follawing prices and Csts for these calculatimm:ave 
lady -.13Slcav; nbr- PO.35/kg; binlids - PO.60/kg; milled rice - P1.30,1cg; 
,illins cost for kiskism - -0.79/car; for co - P.11/cav. 



in=s +ofincroasing l-ng "o vry ham 65 to 68 percent. In ths case, 
vat Iam Increases f-rom M2200 and 160,920, to Pl06,W0 and 166,360 fa' the 

CD and kiskisan, uepemti , Thee ar Increases of 13.9 and 13.1 percent. 
EensmIX c mges in mo 1r:*ficimq will haw are effects c both out-

Put an incoe 

Desip Parmtfre; 

Is evi-Based othe evidence preseunted in the pr*c ng sectios, It 

dent that there exists coi rdle scope for Improving the eo of the 
rice processing Isvmtry In the Philippims. It is thie prpose of this final 

orsatm to synthesiz soe conclions regarding the nature of ormevatis 
imp s bid might be made and th suns to implement these cinages. 

A theyt n exist, . dtimal dii Ecnoloows embdy some poten
ti fo iNPMWMIM withoUt ejor inVstments in V capitl equiment. Vm 

ftitea bas metrted that Improved mitnnead wse of -quality jeaterial 
In the maMufMCOu of S"mlia equIpment ca hae a-a precabUleeffect ope

fomae"(VanOitn 1971). In partiauiar,'_ Utilisatasa of ihprowd caqMPI
tic. sums, precleaning equipet, nmultipass vltiinqg, and finer .justimnts 
on the cowm vuidl can mILt In increase in total ric reosme. *bolem: and 

de Pa* hae dte mta"d that adjustmt on the Ezglabr hle also me 
possibl Incroasel recovery rtes and lger bad yields (Arboleda and do Pad
ua, 1965). 

Pegardless of the *cwv* of isproved m -tag tecmolog, vAdbethr from 
ugding existing techequs "thrugh refinemet and modification or the intro
ductiom of neW de&sim, there -t be a conccittnat effort to upgpui the in
cantives for emalvjingiwwvM udbuida result inbigher recovery md better 
qlit c. The practice in the hilitnes of using vol=mtric 
me mn mIsing milled ri. tends to perpotate a willing systm 
uwich produces large percnges of broken graim. Became of the diffrems 
in the dmity of broken Ves udole or bead rice tbe ttal vsgtb of coe Im
ta of brokems will be greater than a coqmpale gata of bead rlce. IHy con
ari state e'pref-eren for broken r-ce for thi reaso. Mutbe- area re

quiving attention is .the pr"actice of paying for th. milling services by pqmtw 
wing the bin, binlids and bulls. Mw the hilIer receives payment In brem 

rains whicband binlids, be has no !ncentive to decrease the nuber of broken 

result in a higher quality bren and -m- binlid from the wll ing procss. 

feed ban risen to a Point, uder*e met nilleve"M. present price Of anbIma 
vim cash Instead ofI bra and bin]Ids in payment far =11lli1 services.are Mc 

Te ixtu of bran, bin lf 	 amd emsticated rhm hulls bich eimate fra the
 
animl feed for both bWs ad chiten. In the abnglababg hull me used as 


am of an assumrd supply of cbea fee grains, the present practic of utiu i

iun the high quality by-product nix from ftilaberg mills will pftVISt. 7hese
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me poUc-relatd qmwU w %&h*deserve -the St~retIon of the inuhtY and 

In order toestablish criteria for the desisn and devIwnVof new
 
rice mIIIng *eQimut,it is necessary to examm the ccenutatio and d1
trbuta of rice I millM 'Figure 17,CXJ
illin capacity ra siM. cmtiucuinalat 

fre~ucydistributions showifg total industry MWte capacity , d tota in0&t" 
udjredcapacity. uperimpoeed on ths ;*a't wre the vwqes 0 which t 

MAU=4 an d €ono type t oete. o that approxmat1ely 70 per

cgnt -of the rated capacity falls witbin the size mugs of kiskisa Instailatim5,. 
ab-11 the coo iustallatlo cover approximtely 50 percent of the zVW. The 

inMeining segsentrof theffrequncy fuwcUim fnem a rsiz of _rO CaV!oiW Up to 1I0 
cav per df contains appri ximeuey 50 percmnt of the Industry rated capacity. 
,It is this rmp uaich app aw to offer the greatest potential for design and 
develpmt of .w stillintg W4,=0109198 

note also that there appea" *,exist abot 25 percent e=@ss capacity
 
in the ulliug industry, alotbou it seem to be about evnly distributed over
 
the entire rme of xi11 size.
 

Vitf increased commiallitin i vmald appear priate to oe
 
twaz* the Upper ea" of Ihe rae selected fo.' improved equipment ad cocen
trt Jevelcpment efforts them. This alios. reaLizatlu of same ecamoes of
 
size in milling operatio wbich are not now available to sUal .dils, Wbile
 
at the see time keeping fuitial Insment roquirements at a level comparable
 
vith existing willing teaooes Employithe informetiou Contained i
 
tables' nd In cofi t th the above, data, the gwoera d&i parmnte.
 
me mecifia
fls: 

Capacity;,- 0-11 cavus/day 
Por re - 0. -..0, p/cavw of capacity 
Total pow" - 8-10 bp
Inwstgent cost - PWO0,01cavau of capac-ity (including engine) 
Total investment - "o00-#"O) 
Variable costs - PO.35-90.40/cayv Of cutput 

Utili=in these Sg, . ad Very ra * estiates, it eMM!=s an nginee-

Iag prablem to, deterine te feasiblity of a dsgp 

It is obvious that the above estimates ase cotingent upon the love, of 
Wfem ad prices now in effect. CtuaDSs in the GeCmic envi___, t or policies 
fficting the *cnc ewvzmment m chrme the level alor qopmpoition of 

tbse estmmuse. 

I,+<
++ K 


7+
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1) , etm, or wlma:- process of remving uulzz ,frem tae 

2) Scuriva, or earlie:- process of bran ru l. (Locally kwam as 
F01imbin.) 

3) blitshtn:- the rewval of very fia bran clumix to, ce .ilted rice 
and smotning of its surface to appear glossy and zlean. 

4) '!K62.I 	 M de reg:- the etent or dere of removm the different Irau 
lavers Wkica cover *the rice grain as a result of poxlIshing, 

$) MlliUM rer - weibt of Amiled or commercial rice recovered frim 
the original raWa rice or pal y, Usually ezpressed n percet. 

6) jrm:- eible portion of paly sed. 

7) Paddy or gajy:- unbulled rice. 

S) Milled rice:- %**ole or broken kernels der&zle bull and at least tbe 
outer bran layers and a part of the Se are rommd and canro. 
contain Sore tMmn 1% seeds or foreign mter. 

9) m or udmle-train recovery:- weight of whole grain recovered from 
the milled rice ezpressed in percent of the original rougb rice 
(termets not less than 314 of the dole grain). 

10) iroteus:- milled rice with 25%or less tam& 3/4 to 112 of a ubole 
grain.
 

11) Brwer or 'binlids":- med rice 'soss sizes range frim 1/2 co 1/4 of 

a wdole grain. 

12) Chalky kernels:- milled rice containing 22 or larger ubice portions. 

13) Flinty Ammels:- kernels wbich are less than 2% wbite. 

14) Foreifn atcer:- iupurIcIes such as 4-w" seeds, ste, sand, dust, 
etc. wbich are foreign to milled rice. 

IS) Red rice:- rice with any degree of redness. 



bhel. 	 b investme cots (r "kSkleas" OW "Co rice mills, 

by capacity. 

LI	 t 

Pe12 b:ur - aso PCr 7 

er2 sw 	 :pe ~): aciy:Plcv" capattsie 	 :*m(Cava"s 

30-100 ) With : 5-12 : 1,789.00 : .167 - .12 : 113.19
 
10-1680) poltser: 16-42 : 2,86.00 : 133 - .11 72.13
 

30-100 ) 	without : 5-12 : "7.50 : .167 - .12 :9.6 
12014o )polser : 16-20 :1,545.00 : .133- .13 : 67.63 

: - 17-.t30:0 wit 1 55t -	 a710 o. 

40-to ) with : 5-1U : 1,$7,.00 : .167 - .12 l.6
 
120-180 ) blower : t6-20 : 2413.0 : .133 - .11 : 4,91
 

-
40-100)vttbout : 5-12 : 9167.00 : .125 .12 : 93.34
 

120-190 ) blor : 16-20 : 1,765.00 : .133 - .11 : 64.59 
30-10 ) : 5-12 : ,26.00 : .167 - .12 : 110.22 

120-160) polsr.: 16-20 : 3,411.00 : .133 - .11 : 75.60 
)sifter : : : 

40-100) wth : 5-12 : 2,011.00 : .125 - .12 : 106.28 
120.150) b , :: 16-40 : 2,971.00 : .133 - .11 : 72.63 

) sifter 	 :: 

363:*0o L4 2S1,"0:.00-.4: 

50-100 : 15-21 : 16,799.00: .300 - .24 : 376.37 
150.250 : 25-30 : 36,417.00: .167 - .12 : 286.06
 
2541-350 : 32-45 : 47,611.00: .128 - .13 : 260.65
 

350-450 : 45-55 : 56,936.00: .128 - .12 : 219.13
 
450-700 : 60-80 : 83,601.00: .133 -, .11 : 193.14
 

700-1000 : 90-140 :146,027.00: .129 - .14 : 204.10
 

A-Source: Simay of 6 major equipmao suppliers by Ag. fag. Dept.,
bi Inl. 

Suvey ot 7 maJor equlpmet suppliers by Ag. &g. Dept.,-Source: 


gaken at midpoint of capacity rsange. Includes cost of prime
dl 'S ' 

-Frim wavers (diesel engine) are priced separately: 
5-12 UP - P 5,568.50 25-30 BlW = P20,800.00 
16-20 " 7,923.00 32-45 30,715.00 
15-24 = 1,1429.00 50-90 u = 27,455.00 

http:27,455.00
http:1,1429.00
http:30,715.00
http:7,923.00
http:P20,800.00
http:5,568.50
http:146,027.00
http:83,601.00
http:56,936.00
http:47,611.00
http:36,417.00
http:16,799.00
http:2,971.00
http:2,011.00
http:3,411.00
http:1,765.00
http:1,$7,.00
http:1,545.00
http:1,789.00
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Table 4., beoriptim of clasaificatos ataids used for Philippine milled Vice.* 

first Cls 	 Second Class Imird Class (Bromm ic) 

MlUMS 	 : Polished milled rice : olished milled rice : First stage in tie 
: vith Aimy, smooth : vith slihtly h : willig where only 
: edge; no streaks or : efi@; with 2-3 streeks: the ba~k Is removed. 

dqree 	 : lines, foreign Stter : vith browmish color or: leaving a this lay 
: s&A bras fr : bran er of the seed cost;5-Q.SL spots and rice 

: sticking to the ker- : very roqh, brownish 
: nel. :ad, fell of limes. 

Type x 	 Type. Type !! 

: 'An ra.m. : idius grain. : Short grain. 
Typo :Leth shall be aove ; 14th ranges from Leath shall be below 

:S.9 . : 5.0 to 3.9 m. :3.0 2. 

Fancy I Special I Ordinary Imerior 

: The kernels have: Tbe kernels have: The Lels ex- : 1i1ed rice with 
: flincy umifogs: a desirable umt-: hibi a+bite : colored pert
: appearamce, : form lhite, : tw doll lbite : carps (due to 
: lossy shiW, : creaW, uwIce : or light Vray : handling and 
: trassuscest or : ar l.t gray : color. : storage). 
: crew hite. : color. : 

Source: 2AU, U Ibec. "lice Inspection and Grading Covering the Smpalg 

Inspection, Grading a"d Certification." Paper prepared for the FAO Jatenacfoml 
Food Technology Training Centre, Central Food Tecnological Research Institute, 
Weoore, India, March, 1971. 
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I. 	 JUU.5tZm coets: 

I) saildi as & achfaery - basad on price lists of 7 ajor rice mill 
mAUfaccuers Sad dters surveed by Aggicultural Beai seerin 
Obpsrtint, fRI, 1972. (See Table 1.) 

2) Laud 	- PlOlsq.,L for "kisiSan =ills. P2OSq.l for "co" and 0odua 
Editls. 

3) Tra mport equpment - Incloks costs for trucks and Jeeps %&icbmy be 
bouuht bea.e-new or seocod-hand. 

4) Hscellaas - office/plant sapplies and fixtures. 

U. Operatiaul costs: 

A) Fixed costs: 

oem calcalatei at 5 per 
cat and on machinery at 10 per cont. The life of the machine 
is sid to be about 35 years (quoted by manfacturers). 

1) Depreciation - kspreclatn nbuildings is 

2) Interest - 6 percent amally. 

3) Ta - Includes real estate tax, SI taes, and licerse. 

5) Variable costs: 

1) Labor - wses paid for a mill operator and a laborer-helper at 
P240/rn. and P1*O/o., respectively. *ber of belFers varies 
vith s*ze of will. (Cocos and odern mills include in its staff 
an accountant, assistant nssager, drivers, secretary, security
guards.) 

2) ftel and oil - based on diesel oil cousxxoptioa at specified Nli 
capacity. (P).29/liter.) 

3) Blectricity - based on dall electricity cotmmptfon to tight the 
rice-mill area. (P0. 25Ikb.) 

11. Amal capacity - volm of palty milled daily for 240 days in a year. 
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