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«T10D0CTI0II 

la accarafcac« 

SlatAafact, Ita?. 

aa« Tba Ualta« Nati 

«•Hag *a parta« H 

teclaafva.    TW 

«at te aba «bava Af 

a apatia! Sanrftea Agvaaaa««* «alai 

, «CD-MI-«, tatvam tba Ut« 

». I «tolta« «te ftapwblu af aba Swaaa 

NavaaiWv la Ml Dacacabar. IHT. 

«ava taf tona» af vafaraaw« M tal 

aa« te «te eantta af eatvaaaa»«aaea 

»Ta« «apart «IH W lapitlii ta carry aal 

a «fallai aarvay aa« tewHpHaa 

aarfarmaac« af a carabear« 

faWaaaaatly. IM «Ut ta ta «ate»* a 

•varali lavala af 

«talpa« ala ta «e« 

cawiaavalal ataaatevéto te «ti« laAMtrr". 

••Tba bftetatry af teaattty af «M »«amalle af 

«to teáaatrtal Davalafaaaat Carpavatlam, 

«avabaaa« teatavy at Areata, lattar» SvJaa.    Taa flactary 

cana«M«J are«acrtea te Jaaeevy, Hai. ««ab a prefect«« 

«aeaelty af 4. «M MM af 

S~«blft par «ay beate.    Taa factory la «ateg aa Ila basic raw 

esalartele, catta« atalkc aa« «toat atrew. 

Probten« aeva erteee «Jbereby Il bea eet beea poatibl« 

ta «calar« fl» p«?a|aeta« eeteat aa« «aa fjMllty te ter bela« 

tee «taaamr« teejalre« far «aaiasarctel «aar*«Ite«.    Ta««« 

preblerae ataaa aaately tre» «aflcteaalaa te «V« aitata ri af 
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P rïJBtâag C » •  L«4       Oarv*. jr«¡m « t-j 
Pr?*£»»g P*«M»S 

S. *.R. • .   - l   * D P 

IT'ti«6    Mû Dwc 

Pyry-jjsw^ C ogftact* : 

"R ta# couru* ii t»v -at>rk V, r^ewif«*! ik* tutta»®* co 

jj^jaìUtatì ana1 eätttt«»? írfwai *r#•ryis»# ^ríjtla wfeüm ? cam» 

U¿t-n- <-'jm¿'*ct -     " p¡»rflceíAr>iy Wtoak to puî s.» tv-twi m# 

apj»r*C'MS¿«. >t http givett r> ratt bf¡ 

AM»?»* AMr¿ Wabab   fc***r .B«cv«lmrv - Miaisirf 

i-~-4   üÄusur-ji A'^á Mielas;- 

t'i. W   Sumbf.rg, R#*iä*ai R*pr*e* Mtatir«, ÜmUi 

ÍNíati««» D*"r«V,ypi»*«l Pr*gr»tnœt«', Khartoom 

Uw-ly Hamuli,  bt&n*Ring Dir*etn>r,   kaiawtria! 

D« rcï j^vmwat Cirp^rati'ta 

Dr.  M. H. El Huit*«*. Olwct*r, S»i&& iatituttlri*' 

tt*»*aivh fantiluU îS.I. R. >(. ,,'. 

Vaiarti »»»iatajust' W*B «la«» obtaiaeii Irum ta« IiJ' ¿swing , 

wh> ar« li«t*<4 io ttw ebr^n-»logical iardfr uf mw^tia« ih« m. 

H J. W. Smith, Produciti«» JKttgia*>*r, Softa»  «uuatrixi* 

Rc***rch üoakitaítc ¿S, t. R, i: ,. 

D- 1     Mai.-:« «ti«,  A«tfi*t€ '¿tú R^ìtì*;** R»-Ap?ra*ttUUv'<f 

•\dmS\"5  1%  Cast«-tv ¡V*6i J4U .»¿-••»rî,4Mï»i"*r< PT,-|MmBv    ¿Ca* rï-*tm 
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Ar«sbJA*v » mrtteg C .»     KAMüI^*»«» 

îMiant .OA El if:'£ï«!*-l, UIHîSTî-AI lAaututgor   Ar«.m* 

C 4i wábt.*n Tri S at £ jry. 

tü^irii-l M KTMrír,  Werk* MassAge-r.  Ar-*»» Caifdlk-.wyei 



•^— ^v^ 

A 

s - 

HM. »«kkftrt ». Drytaf Factory. 

». 

». IMMU. Affla**»*! Eaiwlrt. M* Atoa***» 

layi Ahmmê M Itegli.  Castrati«». 

LU.. 

A. 1« 

Pipe* HéUMIM, 

. LU.. 

Ti|UilfM 

BIN*» II* 

». 

tot. IfttasfrIU 

. Oae»ra1 ». 

B.F 

Oaalr* Beavi. 

M*M. ft r luiw Afc—i. 

AMalO****. MU» Ca.. LU.. KW 

M< 

W. Attka«, 

. MMNDI 

Ca.. Lai. 

D&raator, InrpaHal Ctotnical 

(8). Lti.. Kfcart« 



1 

^~*r 

^ 

Qm 

(•) 

Partí* 

P*rtV 

Partn 

I.    Oí 

m te 

t.l.tM 

1 

t.    Tk* tana •>•» 

O.a. $.S.tt 

l.tM«*i»«4,l 

*y". OMNI M IMAM. 



^% 

^ 

.f 

S.    Ful VI» »to 

II 

», 

4.    Tito (FMI VI). «Mb 

IM. 

tetto " ««MM 



I 

^^ 
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1 
PARI Si 

BACKGROUND AND HISTORY OF THE 

AROMA CARDBOARD FACTORY 

ih« background »ad hUtory of this project hav« bean 

pire-á t:^.--íh<r,  «o íKT at» it h«» ber» p<»»<iîblr    trom ricordi 

ila th* tir»  A die ¡tadu* trial D«v*lopment Corporation, th« 

uctjry it»«a» aì Arom/t. »od the Sudali Industri»! R«*«arch 

Ih« «tage« of th.' history can b* a«t «*rt chronologically 

«« toll j>w<* 

à  th „u*y,   1959 

.'a* >->*«•   mport    why «rwrw commit*tourné by th« Yugoslavia*» 

^.»«•*ftirti<--a>: tr* carry Ait th« wark,, provided a complet« 

•p«c».M.<-ft' A-I and coating      the «stimat**! yield of puAp fro» 

-t i\to.a #t*ki» was Î t vfi j| b«#erd fron 1,400 to 1  100 kgm   of 

e «•»»(;: ataük»,   i e  . 70% assuming dry basis      Th« alectrtetty 

i-i-qiur^in n a were »uiimAtrd at 300 kw   per ton,, and heating 

vm* Wor-d „a th» aar -.** cwS      A milk o< Um« process w»i 

e"gg*«<*^ * '«• th* dig« »L* « stage., atsd ther* wa« no provision 

¿ r thf UJV- Jì «mat* p.ap.*r      und« r th««» condition» a production 

e. ,*ì  m t   ib per ton, utvf a srV'ing prier of £.73 per ton, e* 

tottery,   *r< ïf>r«c*aî 

Sub«rqu. at forrt*.st >>p«ratiag requirements aner» ;per 

ua ai b^»rd producrd 
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1  82 tott» 

0. IS toa 

0.   28 trm 

ÏJ0  i80°C 

0, ¿4 tuo 

65 cu   metres 

73Skwhr 

Ï35 pararne 

34 paraoaa 

C.ïWsn stalk» 

W*it* papar 

C<«u«tic «oda 

£>ig«atio>n 

tut-l ->il 

Wat* r 

&lrctrjic«l p/r.-r 

Labour 

Management 

*8fch JulVl|  i9«9 

Ar. Agr*f m«nt ««« sígate batw»«B th* Government ut 

ih* Republic ^f th, Sudan and th« f «darnl P«opl« » Republic 

»f h ,i;¿ „ti**;*.. canivrniat thr building of a cardbmrd tae^ry 

*t A .- rtw iß E^gt* rr Sudaa und«r a Yugv.Uv Credit AgratimoBk 

Xhr opacity « thr Urt>»ry ««« t» be 4, 000 ton* per annum 

.»•antnta^ « 3 ahifk working day. and cot*«a a*alk« and wh«tai 

»tr«w w*r«. thr pr ,p.,.r^ raw materials      in accordante with 

hi» A*ri-. mrm,  ¿0 t» ,5 |,JU of cotton »Ulk« **»•«> te b* 

iupp s>d £ ,r e»p,rtm,Mi i« Yugoslavia;   th« trial and tak«»««r 

w*r- , tt»U*8*a *or auly t«> Gct«»b*r.   ¡96» 

• » t . to« qu« ><y »t the product,,  this tra« to be «quai t » 

... «ampi*   ,j b«*rd pr« parrd in Yagc»lavia fr>m thr abs^« 

Ace ,rtU*« t> th* Agr.   m.at. th« UcUryw^ld b*. takre 

•v».r b/ u>.- cw»runims -,t «n«. Sudan wh«n "pJartt capacity «<> 

. jch ... «   m*k.  p.,»*. Mc ac »tout r,f 4a 000 too» p*r aeaum 
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of cardboard      ,     and th« quality ot the cardboard 

produced U in compliance with th* eampUi to b* preparad 

by th« Srll«r" 'from rawatock «ample« «ent 

Ihr «>atimat^ coat «u I 3¡2F 530. of which 1% wae 

ts» b» p.* A  -& nigitatMirv'. vt th« Agr« -meni. 9% on erection 

»a «ii«  pUfcS   and th« remaining 90% by mean» of an S to 

,0  ^i»? <:rr<5ç. at •?% >'jktrr«»t 

;:i .it f.i«:: tac«,  th* t>'*taí coat   excluding working 

i.-»^»..«l   •.4-.« s. 486, 023   mad« up *e WMWI; 

C ¿* »? «agin*.--ring ft. 96. 321 

Po%vr h «er building '26, ¡I 58 

7, 140 

47.079 

12,000 

44 667 

04,053 

54 8Ï0 

57, ¡130 

3,66» 

ft   480 Oli 

o'.'•>*•«?• te 

Sü\t» hoMtiai   r<put Ir««}) 

•pT/'j-A-ct augi;ne-*'ring 

••«•--i' structure " ät« 

'ì r> *..v.< and machinery 

1 Er-itvù and running in 

\h,-,a.-.i «..u »íicí , ¿¿ctricAl 

«.«    ». u. rUk« o ¿imi« asv ih <.>•*» mcntiw.r^d ìIì. th« 

L''Uit..t->    <* A t<#Mi k   «¿42, 530 is vaine. 

ta if Marcia,   19&Ì 

.a«---«li    mp^rt pr*luc«d « «prciflcatioo which wan 

,.:*<--ijtv:tt î-ï Ijrm parí ur the- Ca&tract      However, it différa 

• -r .-V   •....»   ep.flciíit.*t.^.'«n «tratti*   y iaeu'i*   **•* b«l<9w 



^^•^ •     ^ 

^ 

»he ¿*o ¿ry et.irUd up,   iiiwlcs- u Sudaft» »•<•  Mii!»t¡f r    Witt 

• i-tir Viti   \\l%jal*< i*L\  i-   .. It iule ! A ün 

Aprii,t ffl<;3 

Krpiri Ir m fili   ,-^p^n C. uo*uluxig ':ja4»ïliii^"*.-t-        i hi   ¡»¡'¡mir) 

.. -'jv   •   .fi« .i tvi«.«.   sur   • (   î ,»r «t pApv x* i*tdúiú»try im UK- Sutìdi.   bui 

tiif  Fifi.;::  ?•« :.-.;'i* ? • ,* vt4.it i> Ih« cM.rdb'Mirti f»4tivr>.   1 >r  .?<£*.«• ùA* 

• ••ì  :•<   . • th.- Ripari *h -   .';x'* rust-dt wilh »Jar  u»r   .ti pnpyru» 1^ <•. miì! 

nìrtlJnjj JO t 'Uw   <l o*p  ïS •> r day to 'J»T iirmt iamlx.ni, •,   ì;J ihr 

M*1..1:«,t   .»• li Mí ar*-.;        ïh:   t ..«mm«air  JTR th* Arditi*. Ißct^ry w*a 

ui*. i-.'i i* "n¿mf»l-  .ti.À primitiv?" äßd ab *ut "oil ^t staf^" »•<< rn^gti^'ud 

iv-.íi    '*•*}} tr4. «4. i ¿une*-^ ti« li»-- Uu"i' .TMV> * »«•    !:*«»(.?'•-* 

1-    ,.y i  '.!.•••, t.5w:' «a^fic' r»» l.i'-*î'"£i    M    Fu*],  at  tuoi A     P*v-",vìi 

•;«•>•» 5       ' ,t  \r<iTw       j h» y ., c/iamm? »Inai '«*«,   * ehi li i* •*••»• rkit.g 

i „»i» ¿.O        ¿ AB IIITíTí«
1

 ••/'Sy 

' ¿Ü*    '^V' .ry«   <fî°ff 

• s -. ?.i *..»•• r te '•'>.«••..«*   frif>»rt iTitn "   StruadtSad,  Mi40»^*r, 

*. -. •-. ¡'..r\i« L;i    ctdualr.w »>  3 j.-.rd,   iì i» pKjiiikrd ¿AIli th*l sise pi' r<U,.t. s i ,*ri 

....    «. .h-   . Aro h T»* ru •• .<•:<•< dt» 1   ,.80 purr í jfc,   ^od thAü d.;i icuïîy 

. •   'J'    i ,. ,     /.  CM 'Kill ?.,,. n»l'ii>:?- il !¡-.ír  ï.. 40 j> !* t .it 

•'•  r» p <i% C •« nucí-   by ,\í    R*J./vit «tari A.   P&t* »74«   t.» í»<-iy>f' 

.'• %«-.{• ' »j«i*k..-.r ^'"   .-.r   %.« n*r«l M.*<,*gr/,  ,-& * .i*;-?-.} ruu Utuif'-mg 9 d*-¡ .», 

•{>.s.   .0. K'^ríAt*.-,  ;i  "TM 'jxrdrtf.  ui>i.n¿ 4   >r S   .-* ih- i.iwtr.î -a 

r.'nhj.««        » "v . <•• w -i~k't% M)1/ machie-' . h-»-.irj> *«ìd pr «!•.«•-»<' 

4\>  4*0 kjm :-4<k>-if. b »nS    «quh^l^ffi i    550 kfjm    p*r h i»=r 

:   'li-  "> m-'. '*••'•:.   .-î.    >i   m k^nrs    prr ï> .,»!." • -r >' messii.' • * !»•• 

.       y-: "i 'i ."••     -*• ;•,0 h nirip .JìSSì «sri»-t? <M  cOO kgt>i   ,   •j.f/>'.   •.   »" 

" .-. v:.t- :     ;,,; V.ijin,    •¡»t. r à A»r 
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i3th March.   x9t4 

Raport at a C jmmitta« s#t up by the Sudan Govsrarriant 

ilndastriss Board to investigata conditions la ths factory and 

tu organi*« Uk«^v*r trials. 

ila e con* i u sm with th« formar, it was poiatsd out th*r# 

w*i» a » pr >p*r mfâ»or<-romt »* raw mataríais;   ta« m*t>*»ds 

oí removing «hr.»»  »l b ¿«rd from ta« machia«* «a« crvtritn 

prvsetng w«i ¿t.» j crudw;   th«r« was at» drysr eorfrol;   calendaring 

was InaCfo-ctlv«;   w»tgh*ag aad testing w*r« inaccurate^   ia*r«v 

wx/r* inadäquat* instruments nasi som* oí n«s« w»r« not working. 

thar* was also »xcasslv* load on th* di**«l generator, which 

huated when *a full load;   aad thar« was no standby,     Q*n»ral 

d*sig» was |Vìi »r. and th*r* was cu» protection of «loctrlc c«bl«u 

fr«jrfn water 

rfc* takv-uvar trial was «p««Uii»d ir ta« 13 th March,   19*4, 

aad th« Cammitt*« •«* out UM various quaaütias aad grades of 

board which should t* produced in spaciftc tin»*.s 

Vadati 

Mr   R«*J<mc. on battali o* th* Yugoslavians,  obj«cr«d to th* 

C.immlntt-'s ?< quests a« "unreasonable" and, altar sumo 

Acrim/OT,  th>  C jmmicte* was disbanded 

1st Deer tobar,   ¡964. 

'aw«»? £.vp¿rt informad ta* Govsramsnt iíaduatri«» Board 

that th« factory was not in a au#tahl« conditila for takeover trial, 

aad stated taa* th« Sudan Go*«rurn*at had ia fact accepted th* 

factory by raaa >n of managing it      Saves« Export would ma#* 

fJbvir obligations though on an a* gratia basis.     Taa Sudan 

^ivtmmra;.  VMîû har« »,<• pay fror th* Yugoslav technician*   «ad 

;h<*r« w«rr «Agii» threat of arbitration 
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4th December.   á%4. 

Report from Ingenieurbüro,  Robert Hoesch. Duren 

This mad* cartata recommendation« auch a« ta« uae of a 

higher temperature la the digesters* aad beating to obtain 

• longer ilbr, length, aad it criticised the breast bo* 

design a* giving ria« »o tblehne«« variation«.     There were 

ale? comment« on fee impurities In the final board.    At 

th » timo apparently, 2 «tag« digas tica operation WAS being 

triad. «- g.. 2 honra at ìOt°C . foUowad by S honra at 

S20°C. 

9th February. IH». 

Letter from Mr   Shaddad to invest Empört, diauutlng 

thwir l«ti>er oí Ut December, 1944. and repudiating it 

íh<r« ia reference ta ths fact that the board «ample« made 

In Yugoslavia contained wood pulp. 

Spring 1965 (Ti) 

Offer of ¿«sintaro« from Parsons It Wbit*emore. Hnc~ „ 

Htm tork, Ihr Agh Abushamma Agency h Trading Co. 

8th April.  ÌH3 

Letter trom Ail   Sadig   Ministry of Works   KMMU, 

t> ehe OtMMl Manag« r of ta* cardboard factory, com m •sting 

m the nlfect of cuasrtf. soda in causing cracks la Ike digester 

discharge pit 
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>Oth April- 196» 

Correspondence with th* Tropic«! Products Ëastltafe. 

London, «steading ta Sth August, IMS.    Jit was palate« 

out that UM freeaesti of UM stock la aa important factor, 

that müJúDotrU made by the procedure ased la always 

brittle la character, aad that a malti vat procese Is batter 

UT boxboard.    The blowing troublas aoted (sao Part Ott. b; 

*<M «ttrlbatwd to drying. 

29th Ja—, lt»5. 

Report by CO.H. Gorier „ who estimate that the 

eost of production was £. 14» per toa. aad the prodoctloa 

2 too* per day.    Up to 35% of cernant sacks war« boiag 

used, aad thrre were possibilities of a shortage of costea 

stalks ia tht future.     This applied alao to ths wast« paper 

cernant sacks hitherto obtained from the dam workings 

at Kkashm el Curb»     With this in view,, stocks of cotton 

stalks ware being accumulated,     SEt was reconnu sad« d 

that the mill) should manufacture particle board aad plaster 

board. 

Zyth October. 1*45 

A totter from the industria! Development Corporati<aa 

(A. riamai) to the cardboard factory, polntiag oat that prices 

^btainAbl« lor the board ranged from £.45 to £.95 par ton, 

according to colour.    Kraft liner prices were £, 1S7. 500, 
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touting t. 54, X50. aüüä ehipt^rd boa,*» £67. 5 p«r í*itt. 

cid. KhuA« am. 

Apriij   '•'KvJ. 

B,   fa:- ;|..rai;-   <(sai-<-U V^ail.Ä.*1 rrpírtv-^a tr<»ubl<r^ 

kl. rvtfiaiöii «A-- p*«oî - *•» im :,iarkeüii.¿ «h<- b»rd-     'ik»*c* 

h-- attr.lt: ö^i, î« k«t pi»5 Vt.v  .-««/ mai-- rial* io s4^k t*o 

U>ag,   RETí ï -til*- divtfiic ¡u.--*tte Bwi-a ti#à.     ^a thiù î*i::*r 

c ïHtiectaoB. b   «uggire» -'.n pï'f -tivj*tor.<rat wi«h ***»<? la pita.. 

H« a**"* *4U-^a!..i«d uf-.fki;;? tor- CT
;
TJ*Uí stack« aa r#c©lv-?^. 

1  # . ,  witn >ut ä dJgr.flt»;^. utaü*.      Uli--- u*    »t ***<«* p<*wÊet 

".»a th* b* *v<r ? W-V.9 r-c .mm--.a¿€d !w nHziag ti*;- bf.*rd. 

• -i    tvuh -. / •••.utr-'.i.' ..- WtíJt^ü ì'hr t-fcsU-'-d Sfcnt a ««vi 5a 

:.*n«...;J«.r ,-.•.•    - •>* :-rj., Ä*^ •->; «• R-'SO*r^i» L.iï>. r.V^ry BÎ 

•5tJi,,vv     'Pv1 , y-..- C-S    Si ?r<--nr; Pi*-ií4í.,,;i''B y.^b"..nu(.vr-/ 

-.vifttn >u> •>-   i^atm-'-a» víw> lina*, «-**ci ih- b.'rsTrti^t trwbl«» 

.íV-W  :v_  .-:.t <-.<• -\ «u   .v. r îr  Mme«* ii3 «- ¡> Höß a««tì lu b^atiùg 

't -X7..U" i » -'jv, îï that v.ir  I»l^;;3v.ii->-C'urtnit-ftt pr-j>c*'»« mlgiit 

•í.^ortiiW • t.v- .MUí imp/ rrítfá AU uvvlâiairy provenir« c<»ok, 

indi %hr.: tv <_   i»d t -;L-. ¥>r:f»-B» mig'ii« ata» b* trlwtì. 

I"hr  -• :*t rw   -•   •.'<i*v-;írUí« Ifug-BÏuT tí••COAíCJAB« ltiit tí»<* 

AuCï >i*y 
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»...N     .:•*. 

• •i -- •'       c>v..    r y  ^j'.u.í  ihr   m,i 

v, » vie---, f.siào î.   :~.f ta-- 4$ y* : r*    ,4 il« «uti-'* 

vc! th*î. A -iiimb   r   »2 wk.pl**4ti„a«   >x and 

•;..r,/ • T .-i.r   <" >.H'"tr> ... 4*tr*'-<Lî«.,i ^ 

i-fíe .. v     ..ii 'Tu .,<*'<•••   Me»   ! •• -..o.-    .... 

J'-,   -i l.-.-t<   .r.  Vi   .-     i(tf«ìl.'i! ti.   ab:* ;•; y-'jLj; 

•is» 

;t-,     !.. ,  -    ,^t 

i<       1  k 

•<•• l'-l«.!    '  »>••*•   - 

--f-a .¡"-   «j,.   :-    <?•(? t; •- .   k 

v\< L»T    rfd > .*  »•.-   ,  ;•..,r 

> ;,**   ¡ . . 

i'    — b •».. il  t.      - ».j. 

•>.    v» '.¿i» A v..«--   « 

•p(tl«*>:'   '.- ... -. -,>I>I ,i 

ttoi.- •  wt 

!».:» S J'V•••'••     ' '•   <•*     . b . -r 

U.»ì '.  fi    i». 

.'»•:»:,•      #.'•-• 

'¡l>-     *     .        S 

-»si. i *      '   .^l "   (•-.      .>-l"'<t.'. ;*^   i;!..-       tr,C. 



17 

^ 

1 
Volamai 2 and 3 In taa gadoatrial Daralopmaat 

Corporati©* filaa) daai with e HI angina« ring a*»rk. 

mUr «apply, ««wag«, aad atactricity 

Votum« 4 {la tb« ¡industrial D«T«i<*pœ*m Corporativa 

filos)    give» ¿«tail« oí tb« proeaaa aad piasi, with drawing* 

From tbc praaant point ol view tharwfore it la by far tbe 

moat important •»luma      it may ba lunnarUMl briefly *« 

foUows 

Tasta on UM cotton «Ulk* «ir« mad* by th« laboratory 

oi th* Priador factory, in YagoaUria      ft «a« potata« oat 

«hat tb» material la vary hetaroganaoaa. and that to obtain 

th« bait as« from it, it should b« classiti«*, i « , praaumably 

different traatm^nt givaa to «Ufa rant parta of th* plant 

Tbl» la technically sound, but of doubtful #c<MM»mic 

iaaaibUitr.  it ama aot pat lato practica la tha apaclficatioa 

•«oHud for ta« mil 

Sami iaduatrftal tcata la« to the foP*wtag data 

propoaad working detalla: ^ 

Yield: 
Sand and du»« 
Palp 

Working perlad 
Salita 
Oatpat 
Cotto« atalka 
Uaed papara 
Storaga capacity (oataida) 

St tak capacity 
Diataaca apart 

of »tacha 
Covered atoraga capacity 
Siaa of eat atalka 
Capacity of catterà 

S©% 
11% 
49% 

309 daya por aaautn 
3 par day 

IS. S toma par boar 
24.4 toma par day 

2 toaa per day 
1, Ott toaa cotton atalha 

SM toaa 

40 metres 
24 houra 

2S to SS mm. 
1. 5 to 2,0 toaa par hoar 



^ 

Dig« ittico. 
LHgfUvtT t.<Lp*ct(cy 
lim» cyxl*- 

C aun lie Bi^dit 

Liquor 
i ítnt   cycle* 

Hpua»r c .jskttí**f-íic / 
''ali« tr.*<p t---£ifiI*'i«- <«•«,'/ 

• i.iLíiliv   i.r.j.».kc .k y 

"címlxr   r« rrmcí».Inr i» 

i.»   -W»!»    VAÜ 

.V   .i? iure  c >*»*.<:.£*   AJtif-r 

drying ttoUfc-*. 
•S> .- - Ï at-ttr. 

Wright i.tO1"'. ov>*»IMr«-í 
n» iid* rs 

p*-r kgm    hw.rút 

i» ryrí 
i »   l» 

rt ..'•r.7 

v; 
4 

T   Jívnr» 

rV\'H» 
„. .1 

K •%ii< «ala 

ÜZ cubic tiWr«*» -  ¿ é  ii'i»   j»uTp? 

3% »a cg>lí«>o stalk» 
1 tu» 4,  aiV^r liritri »dÄi»i'-u 
7. 000 Ütr*« : &ati«<î lu ¿ »U^i; 

6 ht<ura 
8 í.* 10 aim 
i% 
i o í,, o s*« 
9**Cf k$m-   p..-r j  ¡íiur ahí it 

4 
1 
¿00 t/)A»,   ÍÍK> ttíro 

55" 

8 t* i©% 
'., 000 •«   700 mm 
,5 t> fcO »h*  ir prr 2$ kgm 
15 t* ¿0 mrlr.-fc p*r min     30 t >na,i 
by pulp« r 

l  ¿9 kg    o¿. *m ** »70   t?80°C   ,   «totf1 

8   «0 «ti» 
Ï   7H kgm     Btofttn 
3  0? kgm    prt kgm    bííwinS 
¿ t;» 3 % 'ja» p»r hc*ir     962 i-*»* oi* 

p*<r ostaunv 

67, 000 látr*>* p-r h-tar prv v*ü 
li, >00 Ut Tra p*r h >ur p»-ï well 
fií. 1«r©o pr-r »et 

Ì8 Utr-p« p»r «e e 
ÌU9, 000 Utr^M per ìJC ^ì b:*A¡r4¡ 

> ,,Vr .'».: 

D.'r>*c.u lfli.'' -o i- àJ>7 
V:t'~.ÌjiU ; r¿v.i..-u i 4 

1 

*l I5i 

Frutt't.«> i.riBija   .ib a fifenii   ÌìTAU»tTÌ*ì acfcle gav*-< a pr.jdutt 

' • vp 5-*r i.« ¿Tv:- c«rr- . »ardi" üsíaj* 8% CAUMIC í"*i<» ¿ jr dÀg'.titl'** 

.'..ri  '5^1 .'j"i fcraje.  £«£-*-'•'   'on u*«><Jt c^m^iot 8*». k*        Ibi« vr&n 

• r»uti to'bw tiuíí/'blif-    »r "b*!••»,  cotmmw r«fjíí«í* r*. ' ioiW^r*?), 

h   »k . coniar*    v • e".,  ;w» th* e >l /..r WA* ligb< brvwu, and »mail 
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but it w*s stated, the board should not be used in direct eoauct 

with food.     A wide laid of as« *M envisaged in view of 

experience in Yago«Uri«, but no market »tody appears to 

have boon made in the Sudan. 

Tho board samples prepared in Yugoslavia to bo uood 

aa a standard of quality for tho producta of the factory, «or« 

aaan at tho promlaoa of tho Industrial Development Corporation. 

Thi» «as before my visit to tho Aroma factory and I did not thon 

approdato tho tromoadous difference in general quality botwoon 

those «ampios and th« Aroma factory product.    I coaflaod my 

examination to a microscopical evaluation of one of th« samples 

which was said to consist of 100% cotto« stalks, and my 

«lamination showed mis to be correct      Tho other samples 

w»re described as containing «a ri cms amounts of longer fibred 

material, and It would hare boon of interest to have ascertained 

th« proportions of uood papers and of wood palp ptoses*     Th« 

apparence of the samples certataly confirmed the presence 

of better-grade materials. 

it those experimental board» are to be used to provide a 

working specification of the quality which tho mffll product has 

to r+aeh. th«n numerical evaluations should bo carried out 

aa foli cw»: 

Basi* weight 

Caliper (and thence, apparent specific gravity). 

Rigidity. 

FeWing strength. 

Scoring capacity. 

Folding streng». 

Bursting strength- 

Surface properties. 

^ 

1 

TV-. 
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Actnatly tfco 

•aalt« «HA* 

—tatto, fe 

•bm tatti to bo 

tooVyHttnÜi 

oopoMfbloto 

•1 

oro fttr too ornali to 

out.    9f corsali 

of most of tit« 

Op oa OforoadtBsto 
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PAMT m 

Arooea Cuiboiri Factory, te éïecaaaoi below 

foUowtef 4 beaoteget • 

(a) RAW Materiale. 

(b) Deeertotftoa of tee Factory •** Proc 

(c) Tae Freaaet aad Ite Marfcete. 

te1 

(«) 

(a)   law Materiate 

9rft«rt«?fyftftr^f^Mmn«|ff^Fmy 
at «te Itteaa wallte 

*w aaatertel for 

tana payarte 

•»tortelo 

) eaa ba aeei far tea 

af aay eae 

Teeaateal. 

wait te raf Irai af 

of oeaor aad beerej 

tete te terefcroi te abe 

(Fart IV).    Taoorotkally. 

(I.e.. aay 

of yate ter yaaor 

aarttealar atete 

1. atte wktek tha aoa-flbroae c 

», ate.. «a tea eaoa aaay ba) eaa ba ramerai. 

2. C atoar •to«etreagte ratio.    Tao etreagte te roateai 

aa colear te teaaroreé by aroceeeìag, aai rice roraai   tt la 

doeirable to obtala tea ootimam balaaea botwooa tea two fer 

each ktei af fte>. 

3. Sateabttity for tea aaraoee te ejaeetlaa. 

4. Sattebility for troatmeat at aa oeeaomle 

5. YloM of ceateloee. 
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Ml«1 

1. 

ff«M«Vt 

irtotowurtej 

I 

J.    Tr*»r»»rt fesllftto« 

mttortoto «hfteh uttefr * 

•NiMHkal for mu 

4.   lifter«» «t 

5     Cwt «f pfWMitag. 

N>m( Mi «Mb «tela 

to ttmtáwté.    AMé 

•at ««M».    M*«y 

«tttefc 

•• «Ml O* CMC «f 

toa 

**• mir 

09 VfpMMtVi 

tkto tot* «f ^rww. 

(NÚH 

Uto to Mf **t. to. tatfil« that«. 

r, toft 

•»tortol. 

variety of ymim 

« 

Mwo—r feaat 

9f 

«totrol 9999 

il 

to ifluéi  «ai A 

•«.toy 

year«. IOAM r»| 

r ptojtf fltoM tallii 
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many of thane veqairvfomaU to a greater or tes» degree. 

and uñón naeae are certain poaolhfflttoa which am "-erthy 

of •xaloratton eo far ee the A room factory la concerned. 

Cotton StaQcf 

Ao already atatoä. tìnti íaetory wa« built to uaa the sotto» 

ete&a remaining after harveetlng of the cotton, and it wae 

located 1» Aroma principally becauae thia le coavenlestly 

placed fes« the cotica plantatloaa of the Oaah Agricultural 

Cooperation Board. 

It in Important to reaUee that (ao far ec I know) cotton 

etaXhe ar# not yet used commercially foï papar or board 

manufacture anyohere in the vorlC     A cartai« amount of 

experimental work haa been carried out on Che laboratory 

eoale e. a-. ia 'be Northern Regional Roaoareh Laboratory 

at Poerla, minóte, In todia. and by myeelf for the Sudan 

Ooalva Board in 1950 (ee<* p»rt IV).    The general eonelaalon 

reached -«me that cotton oUlfce eaa be uaod to produce a 

eeara* wrapping paper or even, after blanching, a low grade 

of printing, «hen proceBaed aa the whole plant.    Separate 

treatmer.* of the long fibrea however, wan found (in my 

experiment») to give a fairly atrong brown wrapping paper. 

bat the yield waa low.    On the whole, cotton otalka compared 

'•¿ilv.-vur- y •T zdth other MOT** v^adîly avalla We îSb7«w rar/ 

-::.¿tó*»yJAf.r»j¡   Üi§a io the rosear. r?hy &eSff Uô<J hn» &<• »u-etyr 

':• r,izù^r\f; in ^roridi yalp ^7+dKJJ.sz.,  aaaptóe tism face '-.•n? •H\yi- 

••T.-¿1 •*.;* ib-'-saÄiÄo aed rsve CN.'3«!
íí
Y «vattnfc*-"- !«*• f'V' •>>.•.•.   «• 

"\ 

1 
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totte to Mil to Mf toa 

wito 

teatftfe«t*r, ** 

«Ol iMd to 

Il «tanti •!•• to 

Tfctotoato 

to «toM*/ a*««Mtef i« ifwhi 

to OMltm 

to« 

toFutO, 

»MMPì* 

•ftoj 

for to« primI 

atototo.    A 

«f 10 to It 

«i 

for 

af« 

Ttatojaai 
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.« -Ci   JO¿¡'¿¿ ( "• ciML'tic 30*2. -'. i l".»'Ä w^'*1*.: kr.'afi r.jT.aS'i 

-?Ä-/vi>i.:  'ti.jï- .r'iö'.1. ¿at   urs|t_¿in:,- '¿o g^ay c»s-jbeû-.;.Ti   AW.! 

iii^.i üit>..-;j is -do*.*.-, eoar^râaîisg Ct.-;-p**PlSsloa, but coal-il 

..i iteatíü.    ïteî . 'iltalì.0 fo*r C^-t-iî co^acß ~itì» ffooá, btvi 

;ïv<r> fiole1 oí ues could bo axteadad by tìie fctelaaioa of 

*;••..J.ö**«»£ Ytr-.i¿o3Í»í.viaa palp- 

So Cui.' to X am nr/aso, o© ¿seocal i» rír. i ©S tâo 

«cp#îftmtsc'.-:ï. p:?u£©*Jûii-0O by -criicL íLeao aai-ujAoa •sua:.*© ssm-Se, 

'r„*. "$ oocn'.JuJ aste te stte&o iXtafc, aliate va* Stasa w\y-\3, tìway 

•üi^ít^fi i'siatarr.'a.tty uro,-:: $'.'.:.» u.&aniacuu'flBß ¿atadle c;>ael£»isfl 

a^û for itbieh Öse '.sSP --fa» wltlisMi£ely ccsniì.'netetì.    & ehouîû 

be potateti ont. ia ¡"avaa&a'Bto, tím? ri •conoraleo ar@ left: 

«;•?; of coaaláovait©»,, £t io possilo to obtain o*-*^rÌE3eaft»l!y 

psrtsáteote of Taaoe&a'dly gooâ qa&ltty f?om almost aay ßb2t>*5ö 

saw naaCasriai, aa¡3 ^trtaiaäy ffsrooa coìto» etalfea,    MocroorTav 

ao Seats appear £© lia va be«& eajyiod cat on ubo boating 

p-^paräer. -ad ^a&i -eäfdaas eea&ticas tos fchii palia  &• ^ 

Cr*» aeaecíf *•:' -¿îîsyeicaE ehasacCeriotieo oí tht» boa^íu psodssceya. 

1Th):> niseeto la tiio »aojaste booklet OíG £ar too ansali te> «atscls 

Ac latter ¿o o© carsieú out. 

It is sîA4e*S ia Volume 4 of *ba apeciílc&tiaa tihat tbe testo 

oc ili« eoêteo 32*lkc «aere carried on* by IS»* labo*rato2iao oí 

"•a ~'rietì«w- iTr3.c5o?7 '"•'- 7r.?:-,e.-:2a-tf!i í-atí íisafc •",-.i cíti'.'-t; •:.o-.*o 

>vrr1 to t-îs» ^'¡arogecitiv..   YY* :..-;.J í.í> îw ti" •:.r,ïli'A ';; :.•„"- ':•..:>;• 

Y^Sä).     T-:'- -j yMi ofciai'  Y" :rr.u c-nflf îo br W'l',Ñ rCrt:? :x-:r.o7Al 

r?' "3% o"   -rvl j^a Suas, ••.- .:-•:  •'..} .JîTJîï a>îc": »t -^ V- y!'*?'''   -,'.". 

•-T-¿- coaa^-v, TsCzoSc- er:gl*_a" -.jeu: A".-.' V -.. 
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1 
loaably la accord with anbeequaas experience {••• Mill 

Trial. Table 1).    Howsmr, in a Iettar from lnveet.Import 

datad llth July,  1959. átr« edemre aa ««tlmated yield oí 

45 to 70%)  lid« oi «oaree, may refer to tha dust fro« cotto» 

•talk*, bat thU 1« not elear.     So far a« i know, their« ar« 

ao records of yt<eld eaperimrnta carried out ondar practical 

factory ^orkiiajj «aadltlonn.  and laKÏ«s»d thera oi>p*«r to hâve 

bee* no proper taeiliti«« (or ar attempt! al roakina; «ach 

taata in the factory a« at present conducted      Darte« my 

viali, each an attempt wat made)   4 ton« of raw cotton «talks 

arara need with 40* kgm. of old, uaad cement sacks, and 

tfeaaa ytaMad 1.992 toa« of hoard (grò««) «•« Vable 1. 

The practical oaago of the cotton «talks hae been 

complicated and bedevilled by other factors      ?e tfco early 

daya of oparatloa of th« mill, larga parcha««« of cotton efcaiks 

wara made la advance of actual rwejeirenvwtsi  «hi» WAS of 

covra«, daña ealte correctly la ordar to próvida a «tock of 

raw material for úM initial and tetara running of dia factory 

in view of local conditions,  ana yaar'« »apply maat be purchased 

at tha tima of harvesting tha cotto* »talk« In tha aarly part of 

the ya*r     A« It happened, tha mill a»«d only a fraction of it« 

eetimated ananal reqolremeat, addeh presumably, would be 

aboat 0,000 taoa par anna« (la ordar to m#He 4.000 tana per 

of board).     A larga cornisa of cotton «talk« baa therefore, 

built ap during approximately 3 year«, and tha laat of thia 

being oaad at tha tima of nay vlait. 
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raw« i 

MILL TRIAL 

Cotta* atalka l.tOOkgm. 
Canarie aoda JjOkftB 
Wat«r T.200 litre« 
Prmiiur* 4 »tro 
rim« Ihr. 
Wa«t* *ap*r« 400 kft» 
Pr «duetto* 'gro««} 

No IS (a«avy/ OftOkgm 
No 40 (modi***) «»Qkgcn. 
No 90 (tata) ITS fcjiM 

Total 1.68» kgnt 
WMt« IQTkgre, 

Tout 1.991 kgrn. 
fióla 9** 

Not» 

1       Tb« ytold figor«   lo DM od on Ih« ratio of groo« board mad« 

(lac lading •ubauadard board, trim miaga aad wot «ad dry traato after 

ta« board maoalav«) to raw materiata uaod. aaaamtag 9t% ytold for 

eotto* »talk« aad 75% far amato aa*or«      Tao ttgaro of 99% »bow* 

taat taoa« ar« raaaoaabl« aaaamacioaa 

I.     8 tac» aa aadoavoar waa mad« to naaaafactur« I tkickmoaa— 

of board from aal* boat«* to du ««on« wotaoaa   la« sroaortioa* of 

•abataadard aaaor for ta« Moa.   It aad 4# grada« w«r« alga«   It waa 

toar far ta« Ho 90 grado. tocaaaa ta« wotaooa waa aaarapriat«      Aa 

orata «bod la ta« ••port, «ornala to coatro! af wotaoaa waa aot aoaalbla. 

1      All watgbt« af aaatorlala aad board ar« aaaaa»«« to ba dry 

baa I«, bat a caock waa «at aoaalbt«. 

4.     Ta« cotto* atalka w«r« from Cbo 1947 aanr««t, «ad bad 

booa ta ««affa for «boat • mc 
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1 
it w.\.   jbvirn'.s'v \r\ a ver^  Ht.d fi*.»U   .*. nkt<v,:V by 

bivcturis nttd lacrcif    v/'tb tti«- rc *«.»!*   b*\ sin- »5hr  tu. 

cbairnct^r.vtic« Iv<î »»v««r««y datwrlaraud.. ami inucb „••! 

»h* plant uabflUT'jn h«ti be»«r~ c »¿ivwrted luta <îa»f ini»«!»- 

th.i «Kjtíjf Jirlrn Oí úí* »î*Ok«       Ih- de áustic^ rqulptnisol 

ir<.*t*tU«d in th* mill »ra» n*t cûp*blis oí r«morina Ihio tügh 

prT>|K»rti va «í d«»t    T-,ith tí»« r.*eutr ih*t much éa»t v/as 

passing into th« dig#»«ter« A« WD" »• iato tb* »Ir   «.ith 

consf»qa«nt wast» ot cooking ehamicaW ¿od object!ïtwbU 

-jerkin« c?fcöitLi*u»i   it was «v*n af*p*r»nt In th# ííBAI b »tra 

»otti the ytttó *ad quality ai th« board war« th*»ralors, 

afi'ctad *<»ririu«ly      Tb* trial reforrad to abov© 'Tubi«» ;), 

mAdo during my visit. u»ed cotton «Utk« from thr» 196/ 

htrv»it Mad tharaiore. only abuot f moftthu old.  anä « 

markod Improvamont In tha quality of the» pulp trmd* wua 

apparaut      However   at praaant th* «took« <M cjtt.a «U;b 

win fotft only rVaat Ï mnath«, «von «t th« preöeist rnrx .* 

ttaag« 

As rogard« prie*, it la uodertiîood that a premium ha« 

b««r& fxifcl to the farmer» for tha coito« «talk« abova lb*» a«.tit«' 

C.TWî oi c >H«cting frr*m the tlatd,  at«I thai thrsw ¡tftn« plwu 

th« coat of transport r*i«altad in a d«Hvor«d price )l fc  ¿ 890 

p*»r ton     The molatura contant oí tha »talk« at th- tiro« of 

parcha»« it uakbowti. but presumably it i* oyrtni"; v«ry \ ,* 

attd th* «talk» dry oat to a booa*4ry «tat«.     Sine« the *>»kr. 

wvm trattfiportad la. the looaa state, adraatagae whkh could 

mir« than olfaat th© «xtra coat tovolvad might b» *chi*»v-d 

by bnltag      ThU p^nt i* devalopsd Uitar io fh*e Rep •>« 
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A final stage in th* unfortunate history of cotton o Ulk 

Mag« i« th« attnounc«m«nt by th* Gash Board that il U 

proposing to roduco, and eventually to c«as«, planting 

crtton on any «cai« In its aroa.     Although th« cotton from 

this aroa i» high In quality, th« ytolds ar« low da« to inadequate 

irrigation;   th« land is fértil«, but wator i« available only for 

3 month« of th« y«ar.    Th« «hot« position i« accentuated by 

th« low prie« of cotton.    Caator «««d (front Ricino« coro muni«) 

is r«gard«d a« mor« profitabU, and larg« ar«as of healthy- 

l«okiag plantation« w«r« «««a during my visit      Th« local 

Manag«r of th« Gash Board did however, «ut« that b« is 

prepared to rteemmesi that «bant 1. #00 f«ddans should be 

kept undor ootton to assist th« Aram* Cardboard Factory 

However, this ar«« would yiald only approximately ?§0 tons of 

cotton «talk« p«r annum, an amount far insdoqoat« for the 

mill's raqnirnmonta.    In any «*•• taa position would be 

extremely procarious from tho mill'« point of view, «specially 

as a chango In managvmont of tho Gnab Board is shortly to tak« 

placa, and tilla possibly coold rosolt In a change of policy 

Cotton «talks «xist in con«id«rabl« qoantity in th« are» 

batwven th« Bin« Nil« and Whlto NU« controlled by th« Sudan 

Geaira Board-    Howovsr, 0M coot of transporting these to 

Aroma would b» prohibitiv«, and In nay case th« policy of the 

Board is to burn th« stalk« la tho Hold to pr«v«nt th« spread 

of ias*et-iadac«d dis«as«s. 

On« is th«r«for«, forced iwlaotaatly to tho conclusion 

that any plans for th« futur« of tie* Aroma Cardboard Factory 
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mutt be baaed on a fibrous raw material other than cotton 

•Ulk«, quit« apart from the fact that cotton »talk» art aot 

a vary suitable mat«rial for th« manufacture of the type« 

of board being mad«. 

Castor Plant (Ricinus commuai«). 

This t« a logical first choice,  «ine« lu futur« availability 

in th« Gash area should bs approximately the «am« as that of 

cotton sulk« in the past.    Castor 1« of course grown for its 

s««d and the oil extracted therefrom, and it is th<a sulks left 

la the field which would bs used for pap«making purposes. 

Her« again, however, as with cottoa «talks, there is ao past 

experience either from laboratory or full «cai« working, to 

serre a« a guide to the suitability of castor stalk«;   although 

a Braailiaa worker has claimed that they are satisfactory for 

fine paper«. 

According to the present Manager, the Gash Board is 

prepared to allocate the sulk« from 20. ©00 feddans of Und 

n«ar the mill on the northerly aldo, a« a source of «apply of 

the sulks.     If on« assumes th« «am« yi«ld per foddaa for 

castor stalk« a« for cotton «Ulk« (and this may be optimistic 

in view of th« tubular character of the former), this area 

would five approximately 15.000 ton« of «Ulk« per annum 

(dry basis), which 1« ihr greater than the cardboard factory1« 

requirement of 8.000 tons.    Since apparently, the 3and to be 

allocated for «hi« purpose I« aot required for other purposes, 

it might be possible to grow th« castor «talk« primarily for 

stalk rather than for th« seed.     In other word«, a variety 

might be developed which give« a high yield of «talk at th« 

p-iyn-f    f t?*~ ne-1«?    íh'-'i^h ^ m^ ***** '.«cMir«» *.«"-0,t' b- 



^ 

3a 1 
obtainable,     rhlo is a problem for the geneticist, and if 

Is ondfìrstood that Ahmed Mutvrakil,  of the Hade>ib¿ Research 

Station, Ed Damor, might have some Information in this 

connection      it 1« however, most important to ««certain 

whether the cantor plant grown in the Gash aroa ts an annuali 

«ì'.r p«r^no?«1!       Ihr **ftQT is th© moro usual., ai«!  sí cauröf», 

th» amount of stalk obtainable from it would be very much 

leas an a sustained yield annual basis. 

The harvesting of the castor seed normally «tarts 

towards the end of December and continues for approximately 

4 months.    There are usually two pickings, the second 

when the less ripe seeds have matured, so that al', the otalks 

would not be available until approximately April-     ¡it is 

possible that the harvesting of the stalks could be mechanised 

It is understood that with cotton stalk purchases a 

premium was paid over the actual cost of cutting     it a fresh 

start is made with the castor stalks under die conditions 

suggested above, th? stalks should be purchased on a direct 

cost basis.    This should present no difficulty as a similar 

system is at present in uso in Sudan for harvesting sugar cane. 

'in this event an approximate cost per ton might be reached as 

follows, assuming that the sales value of the seed at least 

pays for the planting cost plus the farmer'« profit on the seed. 

Cutting and transporting 
to roadside. 

Baling 

Transport 
Delivered cost 
Add for contingencies 

and moisture,  say 

ft. 0.500 

â 1.000 

£. 0 250 
I»* ft JJto ton 

ft. 0.25 

t, ;>  (»r»n 
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The transport coat is calculated on the bant« of 

a 5-toa lorry, taking a 4 ton toad of baled stalks 10 km 

distane e,  tor £   1.000. 

The delivered cost estimated above la apprwim&tely 

65% of the prêtent coat of cotton »talks, which AT© 

transported loose, whereas the castor stalks would bo haled 

":':•'   '.     .   "V.-.     • •.'.,'. .-..li"'3';  hv.;r> ' cï be  gi'.VÎS ^ ÜH:  i'<JL:i'   ;>•<.; 

baler used, because it is evideet that an ordinary hay or 

straw baler would not be satisfactory,     A heavy -duty type 

of baler is required, and these are available to handle at 

least Z tons per hour» with two operatives,     The above 

baling cost therefore, does not seem unduly optimistic 

Everything therefore, depend« on the papermaklng 

qualities of the castor stalks-    These would need to be 

e valu «tod thoroughly as so^n as the stalks are available 

in March-April, 1968, in the laboratory in the first 

instanco      Empirical targo »scale teats can also be carried 

out simultaneously in the Aroma Cardboard Factory in order 

to save time;  the present procedure and cooking conditi ina 

a« used for Cotío» stalk« c >uîd serve as a starting point 

1 ho lihoratory experimenta should however, be relied upon 

Ut pr »viele data for th« operating conditions ' • neh as chemical 

ccmurntratioa, time and temperature) which give the best 

results      They ahould also yield sufficient data to enable 

the yield aod the paper and board making properties of the 

pulp to be assessed thoroughly. 

This therefore, is Che next and very vital stage in the 

raw material situati -m it: this mill-,     ill it is achieved 

1 
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successfully, then a most important step towards the 

rehabilitation of the Aron» factory win have been taken. 

Kenaf (Hibiscus cannabtnus). 

This plant is known to be aa excellent papercnaking 

fibre, and experimental plantations exist at Khashni el Girba, 

-••-?••!•   -   it   r   •••.••    -'-   ^40 V.m. dietanf fr^ra Ar,s»e by 

raiJway     Hownvsr, ìirraf io also a textile fibre, and its 

ose in a ¡ow-grade cardboard is unlikely to be economic, 

unless it could bo delivered at a suitably low price.    However, 

factory waste may be available eventually, and at a reasonable 

delivered cost     Alternatively the stalks,, an distinct from 

tao abre, may be usable-     it is undorstood that approximately 

5 Cons of such sulke are being sent to the Aroma factory for 

a preliminary oxjsorfjmantRl trial.     Kt should however, be 

remembered '¿hat kenaí is not yet established as a permanent 

and self luetninins crop in any quantity at the present time, 

•yyfecroie the ueeds oi the cardboard factory are quantitatively 

large and very urgent. 

A« this plant may possibly become an Important source 

.->i V.1Z? onatorli! for ;¿¡ge? or board manufacture in the Sudan, 

a ?cx? i-tamjr&l vi'-rtea cwite aiming it aye desirable in this Report. 

A iiï A do«! ©.« vpMTZûk: work has boon carried out on it In 

ttfiriaufl «mrtn .ji ihc warïd. but without great euecoss,. the 

limitation» bo*ng main'y economic     Of recent years these 

«tudioa have feooe üitrmsifiod in the United States      In that 

country the p*<ant gr >vtro like a weed, and Indeed can compete 

nuccruttiaìy '.—?'tic wr  Cu       '?. its nevertheless «oaceptibLo to 
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bacteria, which attack th« roots, ant commercial 

fuagieldss (aa us«d for cotton •••4) wow found to bo 

«efectivo      Yields aro of th« ord«r of 6 toas por acr* 

and ÚM plants roach 10 to 11 font at maturity, but th« 

stage of growth at tao timo of harrestlag appear« to be 

important. 

Tho keaaf may b« harvestod with th« typo of 

machinery asad for forago and can bo stored outside 

(ia the U. S. ) for IS month« without apparent harm.     St 

ie proposed that, for papormaklng pnrposee, th« whole 

kwnaf »torn shonld be utilised, since th« nee of the bast 

portion alone (which make« up 20% of th« total stem) is 

nnllkely to be economic.     On th« other hand th« bait 

fibre* are saltaba as a substitntn for long fib rod pulp, 

whore«» th« woody conotltueats «re short* fibred and 

offer no advantag« orsr oner agrieattnral fibras.    Keaaf 

is similar to cotton stalks in thai if th« stems ar« utilised 

ia the whole stat«, ths not rsault is a palp with low Initial 

frwvnsM and a brittle character.    Th««« ar« th« qualities 

which have led to the aiiflcultUs ani compia into la the 

ease of th« cotton «talks used at the Aroma factory.    A 

bl«ached grade U obtalaabl«;   yteM 40-4«% 

To sum up, honaf could b« a promising material 

whore th« cost of processlag UM loag-flbred portions 

separately could bo balanced by th« low prie« of the konaf 

and the high prie« of th« product produced from It. 
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Dornt fSorghum vulgar«) 

Thit» is now grown piotiti tali y ¿a th« Gash Board are», 

and some very h«althy crop« wer« se«n     However, the 

stalks aro «aid to bo asad as catti« food and otherwise on 

th« farm, (despite th© Ltct that the «talks and l«av«s of 

UTriiVÎT I-»1". S     '.'•"' -"XT? rt\"'-   prjif  ¿15*4« ?t> Cc'i.f?ÏC!i,   aneí «,,.*?"> îfkeV* 

. .    k.      . . < . i^t¡;   -,. «¿.pcauuvsí.      .i%8Ve5fa.aoÄ<iac. 

• "v p-.í»•;'''.•."  •'.•••• •,. ">?í...;¿ uMio ï ' ;.nxrchABí> ««sme- surpTcs nhirAÍd 

Ix -??tpl-orp<L,.   18 r.jrflivtrri suríiw 4e k&owa tobea gtod r*w 

i»?.ï«»ri»î ; ¡-? •íw.p-^rpnnkic^, 

L'»csJ. 33ya«> 

A *•• -, Vi te-.;-h gror,?ü abuad&ntiy arouaä Aroma .     i.'t wao 

ícvi. p*.»»tjív;r  c- .veorí/. ir ito tsrtmo ior certain.    A «jiï*\e£ity 

.. ;   ••tit,i V   ' .•:••! ¡' i%r '«•••""". ït»lW;tad, *fld trero nî tíic mìP 

.:>-.• 'r,,; r.r..-    S
E-í. •••3 rev.''.'?.'1.'»«.« £"-j:r itili scaäo íriaS«,     • í Shear. 

. :.-. -.li  -•;. .r    y.sv .¿isi:      üesa she rçucoèlam oí r/c©Br»mic(s wilf 

•-•c •'¿•t   •.,". ..*;• ~ ady V' . .••LBP t-\o busu -'¡s bulky but lij/hl. .-to-3 

*   :   • tí v  ..',-.  -j>:i s     '. «-roti 'j>"5^r T¡rídc aromes   CíS'rtíil^a 

; :   *o .  \     "y b.   -.• •- ,'o ;•/•*,     Ale* ít i» ualîlsoly Üv.'¿ i( wíl 

:-••.•   •• ' ' .'•"    .   v . i'Ai'Af,  awl »lmuuV cerfciiíaíy í-'..sJt 

--.•'•.. ::'. •, v.rt        v^íl« präsent supí."f:-r. 

m- •-   :>. :•-     -':•,     -"'•••    . V/idgr- ,-   g,<;p t\tr Übe mil ,  •'   i* '.raV-Vely 

:ì-.-; -à' <. .-.n   - •;'<••,•-•$>•!-.  ".'.¿SO..T. <UM « r*w material »a a -tf>»3 

(.«:.- ••   v 

(.  • «... 

'uibrT ?   ,iî ••• a? .'¿.-F* per t-«c, cktHv-.r«»?? 

• ••'  • v.iïîmScî;    »r>"ly " jr?*' •   Y •». ? •)?•• 

1 
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Baptof (Sugar cane waste) 

Thorn is a sugar mill at Khasam «1 Glrba, and bagas«« 

U known to b« a satisfactory raw material for the manufacture 

of paper and board oí certain kind«.     However, vhe economic« 

of it« us« are bound up closely with the coat of a fuel to replace 

it lour raining »team in îho augur factory,     the ecaomki» of 

this substitution are individual to each sugar mil!, and need 

to be worked out by a «tody an the spot.    It seem« unlikely 

that the bagasse could be «eld at a price which would make it 

economical for delivery at Aroma for use in a low grade 

cardboard 

Used Paper« 

Th« original scheme developed for the Aroma Cardboard 

Factory envisaged the use of a proportion of used papers 

containing long fibred wood pulps.     These were to be added 

to the cotton stalk pulp in the proportion of 20%, in order to 

make the cardobard.     When the dam at Khashm el Girba was 

being built, need cement sack« were available in large quantifiée 

and were purchased by the Aroma Cardboard Factory at the 

very low price of &. § per ton. delivered.    Even in their used 

•tate and containing cement residue« these were without doubt 

an excellent raw material, being composed of long- fibred» kraft 

coniferous wood pulp, which is the best of its kind from a «trength 

point of view     Unfortunately, it we« an error to uae only 

approximately 20% of the cement «nek« with the cotton «talk« 

aa specified, since in view of the low production of the mill over 

the past 3 years, this meant that most of the cement sacks have 
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remain«! unused lor this period.     They »re stored in die 

opon and a« a result of the successive heat, sunlight aed 

to some extent rain, have so deteriorated ia strength a« 

to be virtually useless to contribute any strength;   they 

are in iact, now litt!» more than a filler fibre,     U they 

hud b»«n UBOîI in the- t.>r«»**>irtion of say,, 80%, with cotton 

stalks, while they tra re new. then the cardboard factory 

could un¿óab$edly h«ve had a profitable ma while the supply 

lasted, since both output and quality would have been 

itnpr«5»»e>d- 

The sacks do not have to be digested (although this 

WAS being done at the mill quite wrongly, at one time), and 

they require otherwise very litär préparation for the 

manufacture öf board.    lit eeem« highly probable that, under 

these conditions, the mill could have made board of the 

quality and quantity originally specified at a production cost 

of approximately £. 30 per t«m     This state of affairs could 

not have lasted, but it would have helped the factory to 

weather the subséquent unprofitable period, which the 

deteriorated cement sacks now being used merely accentuate 

At the present reduced rate of production, suiUcient 

cement sacks remain in stock to last for about 'J year;  but 

as stated, their board making value is low.    The prospect 

of further supplies ai thio class of material, or indeed of 

any waste paper, seems remote-     The main centre of supply 

is Khartoum, where there are already outlets in the two 

(and perhaps later, 3) mil 9 who can use euch materials 

(see Part m. c, an£ Appendix).     There may be supplies in 
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Vort Subían, which -o :íSAVCí: to Adonia, but tha »vaonci i" 

í.'.r".*'-.c?y to ^o tiî-'àa. tîio coat cf tran apoirt v/onl-î '¿-i ^¿X 

*r;i the quality' vom/ œixod, 

Conclus fon 

Th3 îlb::cv.u -.:?.-• ï^AtriviaS outlook io vary «T.pr.'o:::i?o5:îj. 

-. - ._••-.    ••_.•; , .; .  .v  ..„vûlj^ oí a ¡J'^.flu^íl'-: aj-vtu'sh 

t.* Che o;;táy «tftto <M«t«vr etatts» vil* oaaKo Äorvr to ':o v.iod 

in «nao ta briSg© tho gap altor tísa ou^jtíy öS eaSwa «LnSfea i* 

o.*:?.<wsBt3d.     Tho impücattoeu off a fallava to do co aro not 

tî-At «a5cp tho rocoraKortSsÈioiio ia Par: KV. 

ibi  Doacri-ìUoa oí the Facto?-/ 

ama PJC20S0Q8 

*o íha fcLlcwlas -"pucvlijäoa asaä ätoseaefon oí tua insto*"/ 

nr.'l r^oso=BOß, Oacfc t'nr^i-^ -*^ *:s ü**?* "v^ Sa 3CS:i«0tîUO 

w'i rrcc?.»I afloat!«» v»?.!'" T^ S^°« to«î-.o îOï'OWîAS r>o£aäo: • 

~f!ctv.r¿ mt\û psecooe ne ai ;r:c3oat c-porat"^   r.olnio cf 

'tartaro ísem ©rißte ?•-? r-pjäülsaticas   eosarootóo a».í 

T.'DCC ••';,.. ;r.o»;3Ätloia>. 

Han Tí'i-? p-iuä Cutting uf Bur* Materiale 

:•;?;•£. 1 io a fltrv ¡iï.c-rt eevorfag ctfosratioïw í*-í íhi» utr.^o, 

Ar. aí^sxíüdy ototcí,  th« proeoai aain r&vf rsvtfe-ia! io 

c.rÄ?:-»si oîûïfcs« atti íhcy ^o?© taught at 4he tiara* «a tho Ï*isr70»t 

¿a ;:i^'.ckat quantity £<>? the» «nil?.1 o »tstñmatwí ?oqai::oinontß 

for '"-c following yes*',     '-^hcy are juwehasod by asen, i- e , 

at » ?sr?.e« of ft. £. 390 pa? «oMsa, which is said to bo équivalons 

to £.3-0-53 por tea;  &ie assancoo a ytoM ní about 75(5 kgm. 

per :'c-1-.'^.îi..     Kr.-ro^oi:,. tho ?rr.et?E.'i alvfik nu"» ft'^.nûn co the 

^* 
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book« &t £. 2.890 per toa delivered, ead this figuro is used 

In the production cost calculations given in Pert III d.    So 

Urn en can bo aacartataed, the above figure ie mad« up ee 

foUowa: •» 

Collecting coets £.0.500 per ton 

Scarry, costing 
£. 2. 500 per journey]) 

Profit for former 

Total delivered eost 

£.2.500 

£.0.850 

£.3.850 

^ 

1 

Even though the cotton stalk« dry out rapidly in the 

sun and they are bought by »rea, it is nsceesary to know 

iho saup weiche of dry material purchased and thence, the 

prieo per its« pall.    Thus the cotton stalks may hava some 

rapture sentent in the tant season.    Moisture tests are 

thereü^re highly desirable.    The stalks are transported 

!wmc h? lorry and as they are bulky and light,, only about 

1 Co» can be loaded on to a 5-tan lorry.    Tbie means that 

transport ie costly.    For this and acker reasons, the 

faaDing of the stalks is desirable, and this Ie discussed 

further beîew. 

The stalks are otored loose in a large walled Compound 

approximately 170 s 100 metres In dimensions to the north 

tiff th(7' rafflL     There ie aa exit through the waJl at the mOl 

end, and there Is a light railway consisting of two lines 

crreskg at a torn-table in the centre of the stocking area. 

The Urtati thae run p»?*J?lel to the wafflsc and at the time ort 

icy vieft,, «floro short »£ the (specified leegth by approximately 

50 rr:crSr«r?, írn-ardo ».-te of $ue> rralSs. 
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The cotton «talks aro moved oa flat, hand^pushed 

bogeys «rita loose boards across tten to provide a wider 

arm of carriage*    The Oro risk Is considerable, «ho only 

precautions in the storage area being numerous backets of 

water ana sand;  aW the former and most of the latte-* wer« 

¿aSlacirnaW.o aud Hus pravalHas northerly wind at the tiaae 

oà »y visu coula r«?ar3íly carry sparks fron> a fire over the 

waÄl or threragh the gap at the mill ersi, to tí» day's supply 

<af lease stalks ^rhich as oormsISy kept at the «atra&c« to 

the cutter basas© in the îactory itself,    A trailer posap io 

avaüabte, far Are flß^> J13 purposes, but vr&iW be of Wt&e 

use warSe? these clreusr.«ï«tt5oa»    BaMag w»M ea«bls the 

siá&rj* u> h?¡ ot&cfo&é n."-itSy, wiîh ad«?fljaÄ4& fire bs*«ah 

•spaces „ âsd it vrewld n'; jt» proteet tkesa to a ©is» etstsnt from 

ieaisct attoek «Staring cftor&g« (see Res^mnianrSatioas,- Part 

'ÂTaîvapeîTt ai the cottf;:'.: ataEIse Croat th» otewfcs tí* the milS, 

wcuM be fiicit£fi.Atedn eiece *h«n bogeys eoisîd be more easily 

h&ntilifiS aasî BOO:?O heavily loaded« 

ïî's nfeEÌkit «re '"*6«jsht Sato the «aj&aa «fid off the cutter 

«her?., ¿Ma r«gttír'<íd1) iß »ade? te» S**d fï»«» eut:«?.     With a 

¿4 iiottï <Say wu^fcaag paT.îoâp «raough fer 24 Sisaro should bs 

b?ons2»fc in durì.^ tin» «lay ehìù-    Hc«aavei?f if {he stalk« 

•¿rcr« uabaSsd tl?.v y weiv-d occupy oueîs a huge space that 

d^a*-** hajsaW^a wawìS ":B inraît/ed-    However, this situation 

hná tiot. -/ti arlzí«3«P as *•! csc'fl'i oarty Ctm shifts pesr day have 

r :>- :*. -r-::'l--:3..     'utt'" '•;: : ^-.:JSut eossaûtaçia»..  vriäs tifce %. 00 to 

:.•' P'¡ I'i'v.i.*': ?/.?-.. -î íKíV "w. -'-¿«"j, an» apocini proMrm aricas, 

• *• - •.••--•':  .-..7- :,--:?" t', ili- cut-^r. -ar't^cir.* ••r-í^iistr»-. if 
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brljjg aa»a;íí«í2 '-»a* wfcea a digester is ft»W it contain«? 4 tern«. 

3aTins weftiki Gi»bl« th* actual weigb*» used to fe# costïoflM'ea. 

Toe cuiíev is eï the type used for atra**, and U faf^owatS Ir/ 

a £»ia esa emìone ttfiich extract sema« of the cluni aut! .-".Icc^u^ 

l* ftareuga ä cMmanÉf to the opea air*     Tihtt cui matorral ?*i*i?- 

",'rt»«í-í8 ^-^r 2 CKv>*-;:!,.T.jpf3ßi3iä vibratìfattjj "wirf azzeri    e.vû 

rr.&Tv dust io 7tszss9v<*â throagfr tb* mctehaa of th* Z wf.rto 

aítd cwEîocîea1 fia bago»    The small and raadíura nir.erú pieces 

oi ctaJDfe ar« paaood bz the coarse acre*« a«î r*6aia*>i3 hw t>.* 

Hue nci*û<m„ atti pfeuje formad tavctntfA a bier«** atmS cj^îona 

tí* the diijprotcr otorage sil».    Tb* mataría? retef-iMi! cm tjus 

etaaroe aererà passas ihr soga a hatonacr nail'', ecd thc?,zr 

VíA ¿il© oaœe cystoia. to tî:r ctorago «Ho. 

Oï» tîr.fect ai tîtia system is tiuit Cb« fía* csiv^ w I^íOV:-.: 

mnrrfiïï.y blocked by the dust and, at the beg&miing oi rry visit, 

tony about 35% of ita are» rmo usable far «M« raaana. 

Fr*^u«aî cloning io &*?essâ?y.     Ala o user« «ppeftre to btì 

no nssaas of jn-cvonting the oweralsetiS placeo «Siìcli pasti t>.# 

hamraer^mfll nnaifasteé, from accompanying ffa» .-iccoptei 

pieces to the silo.     The prosane© of fibra lumps in tìì« SìHA! 

cai-cDoard emggeato tfeAt this ia Sa fact« tahiag punce, 

a ortkr? to test &e capacity of tía« above ßyatönra, 

during cay viali. 4 toas of the Ì967^harvast eottoa stalks 

«rrre weighed out and ¡mseed through it.    The ope rati rm was 

completed in 2 ar, 50 mia.. with 2 atea workiag on the 

cutiere son 3 mea aerrieg them;  a aoporrlsor was ala o 

nr^örat.    Aa electricity ¿¿¿lure lasting fr>r ¡15 minutes v&.a 

clvtied *'r era tín» tríale but tí^o blockagea ion* io che» r.ntls<v 
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in t£* n;\vat::::; -jòr.-'c:! tiiv-â^ nliwo.    Ars tîio ïKCS ota^ta-3 

al tha •J;*',:.'.:.I.:1"T: of './.-.•. :luyc0 T/orl:, Ciey \v«?a £v&rjri (asd 

tkey cat-c .-^.s-j :-,t*r:^ wntcîïau) co tfcat 3.5 iinsxTB for 
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1 
**>ir**<1T p*—— tFto.l). 

Tbo eat «at aeratati «talk* aro atomi to tb« to» 

flow of mo «iaootor torn«. «baro «boy «1 tat»a hapair 

oilo o»ar UM «imaatar flUlaf floor, mbleh i* capabia of 

bokUag «affici««* «talks for 4 dlgoatiaao (2 to «aeb 

41aeat«rl    TIM object of tfci« la to accunraktt »umci«ni 

•talk« far 24 boaro of «orkiag 4ar*ag tao atytfoaa.    Tka 

tímela» an 12 oabk motrao la oaaftclty. «ai It la bairn« 

aaeamei mat «IM« fall atea «oatatao 4 tea* of 4ry atalka. 

How»v»r m tko trial taa miafla—4 «bave (Tabla 1). «be 

•roéactioa from 4 ««ifb*i toaa of eottea otalke by a» moaat 

flUoi 4M elmator,    Wimtbe oMf, voryoaoty, e< 

la cartas* «ao ta» 41gMt«r «bam « asnal etoly Ml 

mora tiaa 4 toa« off aaatatul al*eaafc Ha 

fibra eoatoat woaM bo mlattmly low.    /.eeortfaf to ta* 

•paelfleatloa. » milk of Urna cook ofcoaM atro baaa aoo4, 

aai a lima «labor aa4 elMotfUr «an maellei ao4 wow 

eoea atarai te «M factory.    At a omo timo, apaoraatly. tt 

orna 4a«14a4 to uo caettk «oaa tootoa4.   ! foal tbat «aia 

omo a oU« ato», oat to ajocb booamae eaastta aota lo a 

moro oaitabU ekomktl la tao »róeos* lasase« ibaa llm« 

(Imiti  4M raroorea io eroaebly aba eaao). btt baeaao« 

Iba alas* aa laotoUoi lo mora «attable far ato «41b caaotk 

aota mea «fab milk of Urns. 

Tbo oboaatoal treatment lo earrisi oat by oUaaoWlaf 

a S4t*kgB0. «rum of oaU4 eaaetae oota te • taok at 

lovai, aal aamyaag mo eoateats «m to a bloVlavel 

«ateb U aeoo to fin mo elf««t*r      Tbaro U oioo a omtar 

tarn at tfe» blab l#v«l     Ta» tw» k&«b<=l«««t teaks bevo 
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worhlag level indicators, tat the faxilcator for fee greuad« 

level taak Is broken.    No chemical test oi tfce fitsfangih of 

the ewuHf sod» totntlon is mad» at any stage, asd 

moreover tb* caustic soda has boon la stock for oorao 9 

yours «ad may bars deteriorated la quality.    Coasequeatly 

the calculation on which ta« amouat of caustic soda aetualSy 

added to Hi» «Mgeoter is based must be estremaly afsproaiiaate, 

aud iadeed subject to greet error siaee fee trae weight of 

stalks la Ate digester Is not kaowa.    Uader those circumstances 

It Is of conree impossible to ooadnet cooks which are host 

suited to fee raw materielat or evonualform eooks. 

A caustic soda coateat of 8% on the orlglael dry weight 

of the •talks was aimed at darlag my visit (I. e., 330 kgm. ), 

aad water was added to make 8,000 litres. 

After fee digestor His bave been bolted dowa. steam is 

admitted through feo traaaioas at 4 ataa. pressare.    However, 

the pressure gaago am the esteras! steam-Has recorded only 

3. i ataa.    A thermometer is fitted to fee lid of each digester, 

bat nolfeor was woraxag at fee time of my visit, aad feo air 

»aside fee digester was aot bang released before startlag 

fee cook.    For fee above reasoas It was quits impossible to 

(or eves to kaow) fes teaiperature at which digestion 

besag carried oat.    The rats of rotatioa of fee digesters 

Si seconds, which la eomewhat fast, bat this la «at 

beUeved to be a critical atetar. 

1 
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to*» MM 

oto 

HMlMl(klN)l 

t.t 

l.f 

1.» 

4.t 

Ai«tMii(*iptMtw«N*, Moor to oottoi t« 

M,fflN «Ml MB «MOM» Of *0 OOMHO». «Ml «M «N» I» 

totoMoofopoto of pits. M 

• UflWiW.     TkmtlMMIM«flMMM||l 

M»teW-0«OoMM)   MÉMtNlHMkllMJtil 

wrilÉt IIIMMI noHto «iMlMltyi« 

., _ * floVffcor OOffftOM MIMMf> to OM M i 

«MM to M MUH off ootototog a MMJIO Off MO «OOMf «1 

bnfor« A« éigo«t«r I« #m pttod      Thto OWM Mat « tow cook 
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ing Ä r'a'- -r,3&l  -'-£'" *"•" i"!'- 

rastiit*. : "088 of J'- w2ac;-'t 

caxic'. t»3 i.-e^'.">.'-j " / - 

ei asAtoi'îiiî. 

Tb« lo^ôi* -¿ov'dar" tjf £-3 p't- r.re coaîr.aS viC- ::cyas:Y' 

eosVseetions, leading to a bau« swfovtóed wltà & pair oí 

central Ktiff conveyors and two parali«! similar ont«? 

•? carey ors.    Setrasea täo ceaveyo .
5
;ï r.wo camerate-"! a! ai,; to 

SSTäüO away üw» wast« black ISqw^i* £0 '^o o^ttoal-     'Jí.' o ;c..iw 

conveyors are Intended to carry Ci» polp ©oí oí Crv3 taja ol 

ûics pit Co a eccr/<r/or Isoli,    to prp.ct'^o borrara:?, ûLs   ^aif.: 

of iìM pit io socia Chat osoeb palp Indern? la £<$ ji* trtCWr-zu. 

¡ua£ in particular OB lodges above the conical *cas« atri co au» 

off reach of the ser««/ conveyors.    Tbis co&rias tlaat ":'-*> T»K 

has to bo washod dovm with a high» praa suro .Taco:.- le.t   c 

lengthy and inafûetent procadar« wSaicb bas tr> be cor^SoSe.';. 

by a man entering at« pits and shovelling tbo pcAp isso cî .s 

acratr conveyors.    Tbis is a dangerous practico. 

Tb« corr«spond«ne« OB the factory reterà tc Zz-vitU vifij 

the pftte at an «nrly stag«, apparently du« to tb« 's&V* erasing* 

Stock Preparation 

Tb« operations comprising this stag« a?« show in Fï^. 2. 

Â conveyor bolt (Fig. 1) takes tb« pulp, with its remniafcjs 

associated black tiejoor. to a disintegrator with revolving arras. 

Tbis breaks op the tamps of palp and passes Ghetn (rateai! vrStb 

back-taater Iront «ne board imnbfaoo, see below) to r\ ocrev 

press.    Tbl« removes most of tb« Msjoor.    Mo usaac« AT* 

avaflahl« for ascertaining tb« moisture costast o? ooíiünr montoni 

of tb« resulting pulp.    The presasá psúp ü£wr.. ^aeea." trough 
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Vooi 

.y 

flnt etovofo oboft «Enure pat? from too ao« 

balov) la sited.    FVOKD &O*ü Ûm mbuû pal» 

. 1 Nflwr to a üotsHRsato* aaa* thane« 

Tao vajoeto flronsdto 

oo that toey f*M ttooaab. to* «toe 

to itilnl wrt. and »oat to the «oc 

«tor to «Ute paio* to too palp 

(lfe.1) rafia**.    TW palp to 

ufllbom**« 

to» 

to tot 

«to Am 

(•i 

basto) 

tOO htm. of 

1 ton of oottoa atonto (éry 

of too 

(Bdtoffov Rtoal*») 

too» 

of Tato to a*o*v 
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M 

at «M 

«mtor pvoooat, Mi tt «1»» is Importo* We»««« tk» «fftciancy 

of ta» aoroommg «ad raffalag oporatlc 

property 

la pruetfe«, aom* of mooo tests 

dm« «f n* visit, boeauoo A« »borato*? 

•kick tkoy iopsai «wo mot accurate «si r«m»ir«d «spart 

utttmtlan to mat» it «a,    Amsaasts provloiom for taooo t««t« 

«us kowovor.  yrovidod with tk« orlgsoml oojau'pmoat.    A 

Sckoppor Rioglor iaotrumoaf for «ota««« toot» 1« rollsoto 

only wfe*a UM causi«tone y of mo pulp t*«t*d lo kmowa     ! found 

ta»t tko offoet of tki« variamo orno bola« igaorod. so tarnt «uck 

tost« a« war« bsmg mad* w«r« msralagfss«      By ««lag am 

approacfaauto momod basad oa «xporloaeo. It was poooiblo 

daring ta« mW trial to «»takltok last tko «Hoe roflasr wao 

«tfocttv« la ruislag tko «otaos« la tora« of fekoppsr Rlogftor» 

but tkat tm« Not i ami 1 roftaors moro pt iman lag rory Wsl« 

off»et of 1ml« attero»    tft is aaiorstooi tkat IM» is das to 

«xc«««i«o «oar oa tko kars.    Sa imo trial, groat difficulty «mo 

cxporiamcod la rsisimg tao Sokoppor Rloglor from 22 to 10 

dogrooa doruf tk* «molo of tk« pulp proparmtloa operation 

Tao Board klsrfclass aal Pi 

A« Figs   2 ami S okow. pulp from tko No. 2 rsftatr 

pasooo to tko first of tk« maeklas ekoota wtauiymg imo 9 

mackJa»s «ai tasa, altor dUatiou. It pasóos ovor «sai trapo. 

Prom this stag» tao «mot« system Is dapl!cat«d, so us to oorvo 

•ttkor Nos.4 ual S machima« from oas «mat, ami Nos. S, Z 

l macamos from oW otk«r vaiti  No Uta doubl« mackin« 
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«Ukt 

of vary IMI« 

at 

. SI - 

Tto Mai MM are very 

formtet 

of ray 

of* 

arrival my ato 

of co 

•o dut OM beJEIee em* mot fit properly «ai «art 

mmmeraceta ikw,    Attor db» »eai-trepe or« 

(OOJO per mecatea), aal otooe eaeml* to mvacl 

•to Upbear earl    Tama feflemm ato ooi 

Ao etate*, atore ere I 

Woo o 1 to S teetoelve. «to o 

Na.1 

to oto opmolfleaoloa. 1.1% oí reate am* alao 

omomi* to emme* o» oto pete Ito olote«.    Tale 

of nay Holt. 

•»acalma« (flg. 3) 

vat aottltoer* aateateeo, 

at oto oteo of oof vtelt 

omly eme «M te omerartem«    l mme tote otot oUBtmltlea mmre 

.    Tto putei» 

•o o «et mat te wob forai OB oto mira-cova re*, 

koOov eyttamWr (A) rotella« te flto vet.    Altor aar al te coacto* {A) 

a* am eamleee felt, oaf remove* from flto felt na to a metal roti 

• *••» groo** parallel Ho fece (»).    Tto mire of tto 

»»•Mí ralee« effe aroma* the m teilt of Ita pertetory. 

neeo a tate place te ato oestre of oto wet mm» ae 

te te form»*» 

baetemetebtof 

reU (B). Ito c 

a tolfe aleag 

romoletto ammtor af lavare (4 

oto toar* tote« amato) amo tout am am ato metal 

leyera of mmlm are rat liaigtnmtlaaliy by 

tto «reeve      Two asea eoa due peci off 
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af f teMMt 

tete te*«* (Na. n 

(Ito. It Omit). 

Ml 

teftM MJM 

) aamM minnr «Mtlat 

4#OMM) lllaya»i •** 

GMaalftMa 

ik*rtf, Mût 

fcBy. aMteate 

«Mi.    AU** 

te pMfcMtM tette MM»r MM teO M MMMft 

M H H Mli M W MllMÌ f Mt !•»•••• 

TM 4 tteftM Mtf I ante MM MJMte* AMI «failflat 

t«mU»IMlrflNlM    llMIÍfMMrMtlMiflí 

It to ti MIN« Mv ni» li.    iMvif, tea pMrtteal 

MMteMB MM< JMIMJ Mtul MtMtJM MM»M *• M Ml« 

31 —UM M» ilMli, tHteMjJI Ma «rtet ia MMMa af 

ïaMiaj »il mi IMI TTfcia • Ir MT —"if r**T " T *~ 

>t Mattai tari ii teali.    Tha tejara af tttt teja», far tea» la 

taamlf teMMtfer* «MM akMM te) MJU te 

ai tea aattl'a Miai «patti* af IMI «Miaiil« IS.f 

parte« (!«•.. 4.tttwaapav 

MM). Ml If NlMMM «M «MM fa* atavttef-MV 

illumi-i       Tfca «HI trial 

tf « tetri« la«M paapaatlM af 

M4a. MIMI If 

TM tvtel atea aaiaMItWi teat a atefto 

af aMVMimataty TI m« M» aMara uatr« could te 
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toa» im pwfffrg ft» 

totoMmtttfto 

*fe «MW W iMWVMlMi       UM* •* *• fNiOl 

•éta« tratto« atto« fra» laB»*«Mriy-»wf»*«* Mto. Uek 

«AcsIMUtyto 

II «• •!•• irti •!—Mt to MHtofl to 

(Ito, »<*««•) tot* 

(»•.4) 

to MM«*»*»*«« i« 

•yfMltof 

« «ara« «f froto to 

•ftftotoj*!*. •(«•ter 

t»mm 

«4 MlMMl 

h*ilM 

•f tfto MffftiM «ftfto to*t« ««ff« 

Il «M Ml MM4%U to> utoMtoi «M tra «MM« 

IM» «f «puf ••toi tto^UÜM.     Itevra». Il «M 

to to «M to «M ftto> iltojltoHi to tto «•*. «ftotog 

> mlfcil Mw«e •** Mi «to tolmm «MMMJ *f 

fftrlMVytotoiUfMNM.    Atoa to 

I* m tot «Mfte «f 

«to«t to «rear to 

Uto ywto)f MggMtoi 

(»art HT), ftojrii toi» to M*K« 

•f MMflto •••»«Mi to)M«lto 
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alifafe. ««HM 

Mi« 

•f 

MMMHiy «f 

i araaa I« 

latita*» 

. ara totortaa*wê at 

fe— pa—»ai ayaraattaaOf. 

(ftf.t).     TlttfWaaaa« 

t» tfea tttelHMM« Bf fea 

la fea a—• to at a*ai 

fea iaaaar to to i 

»«••to 

MMT to a» (Ms tlc«rM 

Tfca try«» «—I— »f a toaaal afpv«fltaMtotf M 

l.t «Mtraa ««to mr«n, «a* t.f aaatra» Ma* 

(tt S Iti ««I. ) M* fe*, fe»* •**•**! 

tonto}, to Jaat «atar S »tro. 

to «uéa fér érrtof to» «toMto to/ «MM* «I toM « 

•It. mm* «MM at» ? ttot feWMMtwi «la« 

^fc^a^^^naa BÌ^B^aTal^BB\BnB^Ma) B^feaaj  ^aVaife^PflHfeA featfe vXfeHS^feflf ••^•VBl^Bfll BTBTBBBB Bvásfll 

•aaaftt *a aitai feat fea •Mato at aaati aaw aaritai 

I i ail n i aaavtoj aaavaa «toa», «fetos fcati feaaj to feair 

aaaaaga feraafe fea itaar.    tMcaaafet «vftog ta a 

af feta natal* iipiaii rmry toffaty aa taanaaialar* c 

feataajfeaft 
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Valar 

toa 

•Ulto 

atara iladibti 

Agar* tf «Wat llt'c.. fallaaai ay • aliga* 

•aaakt aaaorga. ait ltt% é>y, «M e 

« dry climat«, «nek M that of ta« taaaa, tate flati aaolotar« 

eoateat lo ImaorUat. aa* «Ml« It I« «••Irati« frano aa 

•«amante aaftat ai Htm ta aall A« haaria «Ma M ornea molotara 

M aaaothla. ta« abatatar« caatit af tat Wart aaoarglag fron 

ato éryar okaaM aat Va amaa lata oaaa atoat t*.    Aar elrylaf 

art hafora aaa otoaM taka aiaeo aataratty. «Ita a maaJmam of 

A aaaakar af aafacto «ara 

la ta« flrat atoa« it am« «oaaaaaraMy arartaooaoa'. 4 

1 oarroro. aalag aaa« to faatf It.     Taa 1 au aaa oarra* 

taktof tao aaari off tao maaatao at tao attor oai ara 

ooAloáaatary.    tarn« of taa ttoraiaajotora aaro aavtaaoly 

laaocarate, aoal tao aacaraay of ottoro la aaooHaaaala 

alttoagfc It •»• aat aaaotkta to toot tato*.    A» ragaria taa 

graaattaa af oataaoratarao. aaaio typical flgaroa aatatoatf 

wall« irytag tatok aaari «ara ao fattaaa (aa« TaMa 1). 

(I) •» * 141 - lit - all - ItT - IM . IM 

(II) •» . 1ST - »t - an - Iff - IM . 14S 

(III) §• • Iff . llf . ISt. 140- ltf . ISf 

Vaiar tkaaa «aaattlaao It la laaaooolala ta eatoia «aatraOat 

aai aalfana ateytag*    Bvaa If ato ttoraaoaatoro racar* aroaorly. 

atar« lo ao «aattal af larliláaal oaetloaal taoaaoratarao. «fee« 

1 
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1 
«MM te «IT «• 

IMP M* ««te« •* te 

bate* us«* *t tk* Um« of my vtett 

A 

•f ta« vlv« 

fcytf»«4f««ftf»t«f><rt*» 

Mi te Mf «M* *• «teM 

.   AMfp*y«f 

««••M»«*«* 

• 1 

te 

Ae« 

to «feto to pt—»•• 14 

•»»M ««EM* «§§*« 

rto 

f«lw It— —.    Ttoftnt 

«»yttotoBf* 

f*»«T«f 

irteg M4 lt% « teavteg. 

N«. 9tteff •*• p«t*fw* 

MM* (On* Ite. It) 

te «wteMty te—timi«! to 

towwftry 

mito 
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40- 

Ml* 

rflM, •» .«•«tote 

i. Hit 

ItlMt.     A 

of 

•otaffwafftoto 

•f 

!••»*•* 

AatMOr II !• a* 

•f 

iwy 

At 

TW FIT 

IMIS 

aatai ita *>««»*»*« ate pMfaiafaay «toft.    Taat I (Taala l> 

•»Ito.» 

lata 

(takf-.) 

I. M ta I. 

Date»*« 

»«mi» 

».ltta4.lt 

<— igiliM I.H 

t. et «Mil. «TI«*., 

ria M tetaafltat. 
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TabU  2 

DRIER TEST • I 

NO. 18 ORAD» « 25TH NOV.  1967. 

1 
Shoet Weights (kg. per saaet). 

after pressing     *ft«r Ut dryiaa     after 2aa drylM 

Totals 
Average 
Water 

3.62 
3.90 
3.80 
4.20 
3.60 
4.00 
3.90 
4.25 
3.10 
3.80 
3.70 
4.10 

45.97 
3.830 

61.8 

Pasaos through drier 

Drying time p»r pas« 

Drier length 

Sheets p«r h**,r 

Weight of cardboard driad 

2.00 
2.15 
2.40 
2.80 
2.20 
1.90 
2.60 
2.80 
2. SO 
2.50 
2.50 
3.20 

29.39 
2.490 

41.1 

1.T0. 
1.40 
1.60 
1.90 
1.35 
1.30 
1.10 
1.05 
1.80 

19.20 
1.447 

par e< 

17 mia. 40 aec. 

25 metres. 

1 70 

.     249kg./hr. 

.    6t./24hr. (appro*.) 

Time 

12.10 
12.30 

Drier thermometer r e(°C.) 

93 

93 

142 
137 

130 

132 

nil 
nil 

137 

1S5 

138 
136 

150 

143 

Wot>. it U assumed that the board was 100^ dry 

after the secoad dryiag. 

.1 
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1 
Tabi« 3 

DRIER TEST • n 

NO. 4» OFADE - 2ÎTH NOV.  1967. 

Shea* Waishta (ftf. par sheet). 

after pre«aim altar drying 

1.43 0.50 
1.55 0. SO 
1.65 0.55 
1.65 0.33 
1.55 0.S0 
1.55 0. SO 
1.55 O.St 
1.55 0.55 
1.50 0.50 
1.55 0.60 
1.50 0.55 
1.5j 0.5» 

Totals 18.60 6.40 
Average 1.55 0.535 
Water 65.5 pai 

Pa»sea through drier       • 

Drying tima 

Drier length 

Sheeta per hour 

Weight of cardboard dried 

6 mia. 15 aac. 

25 metre«. 

960 

SUkg./hr. 

12.3 t./24 hr. (appro*.) 

Nota. It was is sumad that the board waa 100"*« dry 

after one passage through the drier. 
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Alto.«*« « »*{.-* í/U-Ury ltrf;jm t*bJte «»•<«•* l,--l Úu  «i^J 

ttimnir-r    * m*,si e«*c4!# by 1* h»&ttt»g   »*efc ehi'.'.i i* «arts i » 

-;v   mw« ai •.;>.- vr-p-nM.-" «1khj4tgh *->[»»*•¥ «>lb*w ï^^ïb-w-arith 

* -'» , pn*> • •!.' UJ .;*•- h«dv¿tjjj[ ^bvi-uwa 4<v¡L??ct*    *&• t,to .w¿  Wt\ '•e-'x- 

.^'*£..-.  ì  ï   :•*•£...''?:.<i¿      A iimiltr *vrv^4 ^/-r#,'»••'.*, ¿^ «;¿«B-«Ur-s 

..,.. Ar. .-.*:> »i**- »**£*"« ïi.".'i«n JA:" *^jr*r ^íwwto    *••» "^** •'l>,' 
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Kt ••-.'•-; ,ar t; B --v. íW:V<MI^'A¡JL pr.,,.*ta< •(>«] 
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TabU  4 

1 

2 

3 

4 

5 

6 

7 

Not». 

AROMA CARDBOARD FACTORY 

INCLUSIVE LABOUR .=>AV RATES U. PER MONTH) 

7.300 

8.100 

10.300 

13.400 

19. 000 

29.000 

29.000 

ruai 

9.000 

11.500 

15.400 

21.200 

29.000 

35.500 

4S.000 

Avorago 

0.000 

9.000 

12.900 

17.500 

24.000 

52.500 

57.000 

Tho figuro« la Column» 2 aad s aro tao startiag rato« 

•ad th« rato« altor aaaaal iacromoato mr 6 to 10 yoara at 

tao »am« typo of work, roapoetlvoly.     Rato« uood la *• pro««at 

calculation* aro tho avorag«» givo* ia Caluma 4. 
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yrtr» *r,<» n-xt mum    \ >*>«• vp*T**i-:r>* dfe-MÌ« by tw **•••?< 

b»twr frnvlur »iti» »!**? r paxticuUr Utfk»       lite Ulmur 

rathe r tJtw i: ..' mfw ¿«»"quACy v«í tauraber» 

Ifc*« ^u«**r-*» h*u> » Jaig-.'rtrm ani » «hyr» «**TM *»pr-e< 

, .yü-T   "J-        -   .•xT,--        .•   ••«   ,-.:ï        V* di tv-ft'.    '"'-       • •• ** 

ivi »h». ».-«-.r íu^sv     .K . /.*tt '..sr-ws U.AüM*    íW! lue«!-' ' «'<* r •'•••- f 

*r* tí»« l*i> ,.r SüIM» 1-.« »fcírk »váV  b.-c. ,»;••   ^jr*ïï*> ï^VV 

.•ip,>ML?r,^y v.W'f jar*. ,''•••  ^ ?*W..¿r • « «uc. u**U'':v* »*•!»**.••      A* 

...  iT^ft-tl'i  r--      tvrnfv;. •> -     *•    ••'-   •      •?•••' ^••rr.-'TÚ *•- •'•'> m^^'i' vi .¿; 

t    .  !•••>, Î ¿ln.Hn   »tfv*  I'..   .- i.'.S.    1 

í)   r •.•    ."a•*$ '.. .-su^r*-"«-» »i '«-» >í.;; * 

-. *r  - f *• t   i- ¿2 5  '•'» ' • v 

.•'.V       iï »U • "• 

,,!*•»..-,     ,{. , 

¿í •••i '• ' "K     ' -;:   ;"*'iíi¡ -.i'*» »   '   • '.'1 ••> 

... |       ,..•-•:* ii..'.¡-  ;••*•   * r   .'¿:- 

.'••..>}  «.* ;*    'J i*  »''•..'•'. "i"- ••'••••.' '<     • " ';   •.'•'"•'•' 

' i';-.-«   t.''. ».i-V'á i(u ¿"Î6''   « "  .«^- :-v   :'fl <!•'•'' 

'   v»,j<> - i,ü.^¿   « c"m U< •. :»n.?i1.v,?ints ja» 

;> •    >• '!Jtr 

.•x*¿..   •••{. i' l'U 

<sTc >•;'-»» < - »>   !¿:^fU ¡ 

.V .      tii'   '>.-'' 

r 1T: 

ï^' -y.; ai-;í f  ,<:'••».••/.'   >;'••   Î ' 
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<¡     í-- 



^ 

«ji:U.ult¿r« iiítfuSvfd *r* appr«r«:i»t«a   bu» much Jepvwft« m 

ihm c*l*brw  A Ont tïZfmwu APú *«VíUT t*chwci*n»      *t t« 

p*rriL-U.rU trnp.vrtjJi. lh*¡ *h«y r**1ia« ;«»» tb»«ä ¿* P*»**P» 

ih* c«Wf ** pr»'«ct*t,¡ tu* itnpjr*4UÉ*e al' *til»w ng rr>*r¿ p-*w*<» t* 

the m« * .mum #»temi    * tutori ftap#rviJitï» t * «nature that 

W!>rk »* t* tu* A*mt- p.- ¿p«^ r  msé UIAS- «arptuu l*b.s*iir t« i*r«g 

atUèsç-rf «•füti'rikí&y      Sap.-**JUr-« ¿» * maS'-eir a» <w*r<.b * 

tvp-jrv -.* Vbi» «fetorr- e**-* m«kr *p*icAtie mcaaomr«*«^-«»; 

i- c«» *»»y èrww »ii.««riiMt ti-, th# tec* »h»* *h* pro»*** «w* o* 

atfclr* r#^v.¿-rí-.'ti »ftUsaii**» «*¡*l i.mpvjviriaeü- 

W«u»r Supply *JW«Í Et<ÏB«m 

Si**,* %k* «•*«*« «upi^t ';*»y •&« !•<:;• ©ry U p¿p¿* tt:.m 

*« m»«**?«* l'*r ekftfftl^. pwirp*««»»       F»r ïb* y»cr «twi*tf 

JOfb ¿uu*    4%»».. A*-- «'**» «tlwnncr fc**€ WA» é*>04? *t.ub'c 

»et r»» whieh   A» « prie* «•• â . O, O J p*r caWe rm/m     cwi 

i.   i 9dl 4'ÏO       l'hi* «A* *<*&* »pp*r«««iJy w pr<mi«scr ontfr 

200 io*s -grt«») <rt p»p*>*, tì^Tt*mp*aé*at w*U» » »At*"»'- 

c.'«**umpti^o SS abo«; Ü0 tMbic m<str#* p*r t<aa ai p*p*r rn*jfe 

A r**» a» hi* «wr»g* t..fc-«>nmptiwa ügar«* «rjuld W   180 cob-* 

mm*» par rar, be» *»,.**-»•< v,  uacU*r g*a* wf»rkùsfl osA'ti»* 

«i tlgurr frf i Oft cuUc na«tr « p*r ta« »b<a»W be at>»»fca*h<&¿   «W 

»patiti»* tìgur« «m« fr», »Bleb i» «»»rcnwly Ijv t*v **i* f-U«* 

of product 

Vryitit 14 n-.igbJ be- rrg*r*e* ** BÄT#*0OB»bI« td e*p*ci 

a ilftrt» trf U.b» ike* ¿80 cühiL m«tr*» por «an «ade* tìtf 

circunmf*«:«*, tk?r» iy ¿im<*a*!y »esq» í"»r e«*»í4*>r»K» 

ícfemv and tM« b»-^. ,in*.* w^ry i.rop.-rVw** ài '*i»w .-»f l^:,- 

relativ'1»;- hfijb cvii . ^ ïii'' *S*r       Wai'ï-r ttvav b»- ô«>-w '.a. 
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two woyt. oamoly. by «coaoaiy » *•• *•* W «* atüMatioa of 

woot« w«t«r.    Tho former i« » motto r of ouporvioloa. wkick 

hu «IroftJy booa ««all with obow«     So Ur *a UM» woato wator« 

aro e«o«nwtf. those aro of two kiwi« aomoty, Ikjoar étalât* 

Iron» the «ifootere «ai th* «oabiage which ««baeaaofttly «rito 

Ir«.» the «crow proa* taiekeaer «ai MWWJI »aal tho back- 

w«t*r from the S boar* m«kiag macMaea   1 •     tao water 

which patvoa through tho wire of tho retatiag cyUaaar, M 

tho mot of ubre U «owooiloe om It.    AO of »ho «bevo oro «t 

proaoat rea to waat»   except for o ooaoH aeoeaat of backwater 

which lo returaeé t» «ho eielatogrator of tho palp preparati« 

pu**(rig 2) 

Mash ol th« aaehiaoe, liaaer. backwater rtt.w 

oiockorfoi together urto Urgo teak« oatsfteV tho mothloo houoo 

H«ro « cartai» am «mat of «odimeatatlaa of tho fibre preeeat 

tokos place, oai tho Uooor above I« lo oOowoi to flow to wooto 

aa efflueat     Th» teako eeeo for tats parpooe oro eectiaaaUee« 

«« that «o ttbnmo eeottmeat bullae a» each eoa bo Uototai 1» 

tora, tho fior» wmovol. atol tho elooa taah hroaght iato tho 

eyat*m agaia     Uafortxaetoly, tao ftbv» «Matee« oc o r*eoít 

ot this cleoaiag procooo io oot re^ataC oat mach vabiabí« 

motori«! io obvioaety thereby loot.    Quito • Impla eawaalla 

aro available for recoveriag Uhr« from boekwator. «od 

oaggottiooo for doJag talo «ro «ot oat ta tao raeommoatetida« 

la Port IV, 

Tho offlaaal» coming frooa «ho taako after aee^moatadoa 

oro pipe* «ooo« 2 kos. ewey frooa tao mol to «a opoo opaeo to 

th« «atari whoro «hoy «ro «ISoaai to «aaa*r«t* te • «hallo» baola 

ioBwai 
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Siact It io *ppar«*tly «ifBcult to koo» tato «rao oocito««, it 

U «tuoi to fia« fcordo of |t»t* ME otter catti« «riokiag tao 

«ittotmt      HU« l» aot «LtettMOfoi by feaoir «ran tatara»« 

«faorootly (BJOO raanarkoblr) It 4o»t aot kira At« ft«! tht 

ofâotat U ir»«, «fctr«u «ottr hot to bo boajprt «tact it1« 

pipoi from Koaaolo.     0 t&attt <U to rooutt, tat eoroboftre 

factory wuoM at» «tanbt bt blanoi, paooialy «4th «orient 

coatefovac««    aoaociolly if by mlteaoae« a humeo hoi 

oecMtoa to driafc talo voter «f other matar eoataieiai St. 

Tot* u atert elector? pooltloi ohoeM bo roetütoé by o «Ifteroat 

motho* of offluo«t diepotal «mieli woaM raéace both its «uoatftty 

¡to* the locavo lacvohrotf, tai ta tat» »loo rocotatsooiotioM or« 

meat im Port «V. 

Potter 

A pooling moehlae to provMai      Sto patate* preeamobly„ 

io ti» Uno ta# boaro! with « »hit» latlag ohm aecettary, eae 

eo proouc« tho aanlvaloat of • wMte Maat boxboor«:     St lo 

700 mm. wias «ai therefor« r tahtt o afta**« «hoot at eonttag 

olii the boor« «nochlag;  tpectuoi capacity lé toot por é»y 

Whit» Itaaol boxboor« to lo *»moaa la tao Sooao (tee 

Part m. eì„ hat tao whit« lioiaj paper woaafl aovo to b« 

imperte»)-     Ti iiaoUioteiol Oat tho pootar fcao aovor boom «ee4. 

Laboratory 

The equipment eappUoi Im oeeoraoac« with tptcUieatioa 

wot tt toll owe 



«p V 

Palp ajsi paper 
4rytag ovaa 

hmei tor ask 
datermiaatiosi 

Balaac« 

Tens 11* atraagtk 
tester 

Wetness t#»ter 
(ftchoppar Riegle r) 

Micrometer far 
festlag thickawss 

Gat» ral 

téchate*! Cwtttrol 
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Satlefactory 

Not usa* 

1 

Of the poorest quality aa* oparatiag 
laaccurately at the Urn« of ray triait 

Not tH« «aval typ« for tbia class os 
material ani aal belag used*   la aay 
caaa tha Cavalla atreagth tatf ia o» 
ao slgaUteaaae ariih thi* clan oá board 

Satisfactory, bat coula art be used 
daring my viali beeaos« Il w a** 
poaatble ta check ne eeaaisteacy ai 
tha pulp beiag teatad, «ad cai thie 
di petti* tha typ» of eup used la tha 
«ratawas taat. 

f ala ÍM po«r la sjuallty aad uaraliabl* 
la designs  II aparata« by a spring 
instead ai a dead w*tgkt aaji ta« are« 
tasta«) la ter to« email, 

Tha laboratory ha« ao water supply. 
and aa it la al«» tha First Alá rm¡ra. 
thla la a aarlaac skartcomiag 
fava«! that «fatness. œ misture avril basia 
«ttight taat« «ara betag med« ani 
ree orda*) although, a« poiated out abo«-» 
thay comi«! «al ba secare««     Ho«r»nrer 
no uae ums bciag mai« of tha resuH«, 
ao wat tha tests mr* la aay cast» A 

«mate of tina.    Tai• la anfortunatr 
bacauaa the actaal laboratory work 
waa being «Iosa **»U 

Ko factory operation, however emel£ aad sfamala., can 

kopa to function reaMy ettîciamtly without eome measure of 

ttfchai&al e«*a*ri»3,     tai« ka« obvioualy baea realised by tkn 

j»rig£»eî pr&poreere of the project e lace a laboratory was Lty»to!S-»a 

A« stated atar*» it «ms provided with certain aecestary testai 

method»,   but th**r*» im äö satisfactory mesas fan tasting *to* 
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tritai b-rf rd \,\á th*rr are ni standard data against which to 

tv» uitf I\ì" iaci>.<ry jprrjtton* 

n ihr  r.-c curimit.t\*t\on» givor in Part TV be'ryw lhereí¿ie 

A defir.tre i»».hrduV   A lasting ha» bee« drawn up and it should 

He the  p»»p >n»\bility of the facfary manager tu a«e Any 

depar turro fr.rn •» p-c tí ic atiero found by te*mr¡g,  and t.> reclüy 

ih«« p•>«iti->TT wtth.iu' He>ay 

Mechanics? 

Ihr g*nera   maintenance was found tn be poor,  and nome 

etimp-r« hev« beeti given «bave.      »i» many instance* there 

were sigi «   M inadequate lubricarían »i.rt oí inadequately guarded 

machinery        «h- »aiety ratting« JA the top lìoer of the digester 

h>u »e *r<" ¿TA'     a cd preuem an accident r>»k       "lu general 

thr re appear* » , be a general lack ^t «part*«,   this ta attributed 

in part *> t.n>  rate    ir» the de'ay t*r> jbtatalng supplies owing í , 

the «hutting -*t the Sucx Canai 

n 4drì>t: >i, t.j »*>ver.U minor mechanical breakdown»». 

th<re »a« a pr-iî lugfd rtectricat «hut dnwn during my vi*lt da* 

t i ihr compre Hojr       lh>* wan eventually rectified with 

»»«iñtarnf fr »m eqi. pment borrowed lrt>m the Gash Agricultural 

C. rjpi-ra.t ,n H>¿arri    bu« *t w«» neefunary t't »erd tu Kaasa'a 

;a ? hour jMitr.ry    by night   ir»r a lilted air bottle       it «/a» 

alno» nee M>i*r> f.. b ,rrow a Lister diesel set íyr emergency 

lighting    s.'¿ that the w>rk cculd be carried out a» night.     The 

Aroma tactary «h  u!d b*- independent in this respect at !««at 

Und^r pr*9»îi,t circumstance« ol ourse,  with thr» mill 

running t>«'y v.r ihth in any cart«    a »huí dvwTs í<>r mechacica' 

trouble i» s> >t >.»! aj.  h gr^at impir»«rrc    «».ci-pt ittw>far A« il 

brined iTiMì in » » w -rk Lnr.rcewwArly Aid kr* p»i them nantir« 

1 
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•bout with nothing to do,    However, a relatively now lac tory 

euch ae due. ehould require comparatively little major 

maintenance after 1 yeare   ani 6be operattaa of a eyetean of 

organi »ed pravantivo maintenance eheold practically eliminate 

•hut -dowae under the) preeeut eyeten» of working 

(e)  Tan Product and Ha Martot» 

Introduction 

Aa alraady atetad dia mill waa intended originally to 

produca 4,000 toma of board (meetly millboard   ant «omt 

apacialty board producta) par eaanm.    Proaamably tao pattar 

waa to ba uaad to produco the lattar.    Tao aetlmated avaraga 

eelling price waa £  79 par too OK factory,     ba actual fact tao 

mill ia at prveent producing 600 toaa par aflame» (of which 

300*400 toaa ia ealnableh   aad it U having groat difficulty in 

•tiling thia at i, 4S por toa delivered Khartoum, ia »pita of 

taa fact that ita production coat appaara to bo about t. 91S 

par toa, excluding depreciation ani latoroot chargoa (Part m. 6) 

it waa therefor« aacaaaary to pin point tb« roaaoaa for 

thia contila rabia diac rapane y la datnaod aad valuó aad 

accordingly, viaita war« paia ta aalactad cuotomoro, with tha 

object of obtaiaiag their view«.    (Hhar roarkat factor« which 

might influence aatea war a ala o investigated and finally, aome 

thought waa given to tao poeeibttity of producing a higher« 

priced and mora ealeable protect. 

Table 7. Hate UM gradea of beard mad« by the factory 

Thee« are defined ia torna of the Orado Hum bor (in the a. cud 

column) which la UM number of ahoeta of board containing 10% 

molatura, weighing ISkgm.    The cor ree ponding baaia weight« 

in gram« per «quare metre ere «hewn in column 3;   aad tha 

orr+ipondin« tbicknea««« (r> colume 4       rt «MV be ***** fh»t 

1 
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ihr «heetf ar« gr.tied »o »Jba» »be Ughteai   No   ;00' onia rv 

iOO aheeta al atr dry board per ¿4 kgtn    wegh»        The 

hf*vu««l ,Na  s? umpf\if» «uly 8 »IWMI per 25 kgm      rah»» 1 

elsa »haw* »be dry «oUde *.vmteoT» ol the b**ré* a« thay < w« 

trum the maihir*»» ar* frana UM pr«»*e« ítíiumti » and 9 

reepetrtvatyi      Theae are target or «pec!ti*d t'gurc«    boi 

rhere ta no meati« t»f checking «*«?h*r 'J»«y are ü   ¡a, : be'<-g 

af'f*tAeO ¡aprali c*        S* iaf »a visual   .b»»r-\»       r   i* >  i«x.en»e<i 

the heavier weight» appeared to have btgh<*r mu(»iur* vampata 

than the tigura« shown In ealtfmn 9 íaíter fti* prea«**! 

labfe 9 give» a liât <»i the pr**c pe   twatomrr» »«? fhrir 

V »cation» ai the present »ima    and th* number» ¡r> ii»e l*e» 

calumi» correspond wit» eb* gradea supplied a« a«t vat ir 

column 2 oi Tabi* 7       Tabi« 9 give» th« monthly »ale»  J« the 

vario«» grada« .,1 paper mad« aad it wilt b« ee«n thai    ijr 

ih« y«ar ended JOtb iun*    i96T. approximately ÎU lot»« 

wer« «aid      1 hi« orreepanda with on\y approximately t «'jr. 

per working day,  although in practice more was apparaci y 

mad«    tbougb otf «old f»  •      put «nt* stock*        I he »a>» 

correspond with an average selling price oí Í   45 per tor 

ActUAlly the price ex mir t» á  40 per tun    but an add -ti otta! 

i   5 la added to cover the coat to Khartum    which ir, tact 

la approximately i   3 per ton.     Table 9 ala« •»»*< that the 

grade moat in demand is No SO, of which approximately 90 tons 

were sold in the year   followed by No 20 (7» tona),   No.90 is 

the only other grade of any conseaneace   43 toa« having been 

a old in the year 
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TabU   8 

AROMA CARDBOARD FACTORY 

PRINCIPAL CUSTOMERS 

Í2¿L 

^ 

•Government P iating Prosa 

•Africa» SwNt Co. 

AbdalU Muhd.  Bash- 

Kaihm El Girba Sugar Factory 

Gash board 

•Storo« le Equipment Dopt. 

Trading School 

Sodami Abdol Aal 

•Hussein Dordlr Rodwan 

Mahd. Al Rahmaa Nufd&lla 

L.G.  Michalidis 

•Survey Dopt. 

Khartoum 15, 25. 30. 35 

Khartoum N. 90 

Port Sudan 20 

Now Haifa 10 

Aroma 10 

Khartoum N. 15. 25. 30. 35 

Aroma 18 

Kaoaala 18 

Omdurmaa 18 

Omdttrmaa 18 

Khartoum 18. 40 

Khartoum 18. 20 

* largo users. 
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Ï *bl«>.» a aed ° and the general commeat» ofc dry »rig 

caleatoribg and trimmv»t mentioned la Part *>¥b, iedicete 

detects ia the riniahed product «kick might well be »he reaeoa 

iur die law itlfi «xp*rteaced       A Wait wa» therefore mad« to 

eocne aelected cuetotnrr« to obtain ft rat Wand r»«w»   and the 

result« of die«« Ar« »et out below 

C aeto'aer Enquiriea 

Th# Packaging Houoe Ltd 

Tab Cvcnpavy manufacture« cartona    bw*ee    caratai 

•aeke   He  , ani baa a mod*m corrugating plant which howvtr, 

do«« not ran at tall production;   praeeat production la M> ton» 

p«r day     They have tried to «aw tb* A rom« board, but 

without ittccrti becauae tb»r cannot print it and it cannot b» 

folded for bo* making     Stave« their product i« muetly Uaad and 
4 

primad   they haw no rea» outlet for tha Aroma board, but they 

would welcome from Aroma a auitabU corrugating medium 

i «   . (or making fhc fluting or cor regatad paper» Inatde 

corrugatad carton« (ae# Part fV b)      Their outlook ia probably 

coloured by the fact that they intent to arect a paper machine 

to proceaa their own «tate mat«rial, of which they have 1 - S 

toa« par day. together with importad pulp-     U> thie «ay they 

hope to make thai corrugating; medium which at prêtant th«y 

import from Scandinavia 

Blue NUe Pncfcnwjag Co.. Ltd. 

Tale Company oparat«« «imllarly to The Packaging 

Houee Ltd.     They are not at preeant uaing Aroma producta, 

bot hare examined a orna of tan hoard produced and have 

pronounced it a« unsuitable becauee It la brittle and cracka 

when folded       They a»vi* a pape-r machi»* t?> convert their 

1 
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«s 1 
own we>«t*      Tliia i« pulped In a drum with water, elea red 

in a Hollander aad made lato paper coatfaaoaely an • cyliadar 

mould machine     !t 1« reeled wat «ad cut oil at ta* reeeired 

tldckaee« te • maaaer «imilar to taal ee«d at Aroma}  ta« 

aheeta are preiset hydraulically. aal ana« to try ta »hada. 

Thar «re tato calendered la the cold »tat«, to remove 

waviaeee. and fold a« tkMti, ta« oataat being 2 toaa par 

day      Bio« Mit do aot on« «ay tbem««lv««;   it U all »old. 

presumably ta ta« «aaee contornare wao buy or weald 

otberwjae bay tat Aroma board      Tarir product compara« 

very favourably la appearance wtth «hat from Aroma.     Tb* 

•etliag price not known* 

Blu« Nil« alto, arc Itkaly to be la the market for 

corrugating medium, uaoally 117 grama par «auare marra 

on 140-cm   real«. 1 • tto 1.2§ metres In diamatar,   they 

ua« eome 1,000 toaa of tala par aanam     A «ampia of the 

fluting at present Imported from the Ualt«d Stata« and eoetiag 

£67 par tonel f   Kaartoam. au obtained, aad la evaluated 

in compartían «ita the Aroma trial «redact la Part IV b. 

Taay ala o import white llaad boxboard from Japan, bat have 

had had trouble with wavioea« 

Abdoo Piab, Kaartoona 

The«« ara euitcaee manufacturer«.     They u*e the heavy 

Aroma board la «beet tons, aad fled it aatisfactory.     The 

method of use Is to «aw me edg«e of the board together at 

the eornftra a% right angles by haad-etitchinf, «o that baadiag 

of the board la not involved,     ïadaad, they hare no creaeiag 

machia««     Thia method i« very affective from the poiat of 
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view of etrength. bat H to eoetly bMMti It Involves handwork 

and tehee time.     Tee ko*ri to than covtf^ with a decorativa 

plastic material.    Suite»»«» import«* (principally from tha 

United Kingdom) are however, champar »ni batter la 

appearaac« because they kava round—1 edge« and, betof made 

of vulcanised Ubre, «re very etroaf. 

Tahamtna Sac   Khartoum 

Thee« uee Arome board« for etfffealag ladies' 

handbags, between the ptaetic outer cover «ni tka Inaino doth 

liaiag.    Complaint« were received of uneven thickness, bad 

bending proponte«, «ni of large tamp* in the board     They 

have however, been «Me to make oee of the Aroma board by 

cutting out the defective portion«, hut thto baa «nvatved w*«te 

«ad request« for a price aHowanc«. 

ES   Mina. Box l4ol. Khartoum. 

They «re interested In evvelepiag «n lnduetry for the 

manufacture of book macche«, and It urns felt that Aroma 

board might be ««tfeiectory for fbJe emrpoee     Thto should 

be followed up In any future plane far the Aroma factory. 

Hueooia Perdirt, Omdur—an. 

Tai« is « middleman who huya approximately 120 tone 

per annum of Aroma board,    Ho compiete« that his customer« 

dlalike the poor colour, the delay In dtolivertee, the badly 

dried edgee «ad the lack of flexibility.    He «tetad that «a 

Italian board i« preferable «t £.43 par toa. «nd ha mentioned 

an Egyptian board at I 30 par to« for which however, no 

Import licencee are obtain«ble.    Ha hnmaalf ha« not peeeed 

on «ny complaint« to the Aroma factory} h« antlcipatss an 

lacrea«ed dornend in the lutare 

1 
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Kama! Mohamed. Khartooni. 

The»« ar« makers of handbags, who have trimé the 

Aroma board but casnot uee it 

Taha rlaasan, Khartoum. 

Thia also u a suitcase maker who comptais« of lack 

of uniformity ta thlckncea , had beading qualities   aad a 

tendency lo ¿«laminata «ad to crack     He ha« fotsad It 

possible to haul the thinner weights satisfactorily, hut 

would lilu» tha board to be denser. I.e., more highly 

compressed 

Priatine, House Ltd 

Thia Company ia associated with The Packaging 

Houae Ltd     The Salea Manager »tata* that Aroma board 

ts used by them for bookWndiag covare, of dimensions up 

to 5* x 3 J em.    Criticismo «ere that It Wants »he cut dag 

•heara ami that the sheet» are Inaccurately cut, ao that 

when the Urge ah*at* are cut down to the amali altea. „ there 

ia wastage     Thia ia due to tLe edges not being straight. 

He preferred the Blue Nile Packaging Co. Ltd. , products 

(see above), although the Aroma board is aat is factory as 

regard» rigidity 

Arabian Trading Co 

Those are also merchante;  their customers find that 

the Aroma board is strostg enough» bat that It breaks on 

bending and Is difficult to cut 

Arabian Sweet Produci— Co.. Khartemn. 

They take about 12 tona per month of the thinner 

Aroma boards   bat ia general, have little direct contact 

with their customer» œ technical matters 

1 
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Summary 

The» raaulta ai tha above riette may be eummed up 

by the statement that UM Aroma board U BO« faroared 

because of it« herdnese, a«* the difficulty in bending It 

(watch are largely du« to the natura of tha cotton »talk 

pula);   and ala o becauaa it ia not naif arm ia thick»*«• and 

«ubatane*   the> cutting I« had. and the col oar aad rarface 

arc unsuitable fur printing aai poor ia appearance      Where 

however, rigidity and hardness ara ell important tha Aroma 

board Onda favour     Theae conclusions ara fairly wall ia 

accord with tha manufacturing, »raaiam« baiag experieaced 

ia or«etica   ani «at oat abavo ia Part 00 b 

Existing aad Future Orarall Market« for A roana Board. 

C oaaida ration waa giren to tha problem of whether 

the markat for the Aroma hoard« eoold be developed if a 

suitable product 1« produced      Table 10 «how» tha euautlties 

aad value« of «elected paper aad board import« into A« Sudan 

for 1*6*      To thaïe ahoald bo added the hoard made by the 

Aroma factory aad the approximately t tone per day made 

by The Blue NU« Packaging Co. Led. (I • , approximately 

600 toas per annum at the proeeat tima). 

Unfortunately theee statistics do not »how how much 

board of the Aroma factory type ia included !a each category. 

So far aa one can tell., the categories b««dad Kraut Paper, 

Bulbils«; Boarda, Coated aad Paper Bag« aro all eliminated» 

becauaa they include ouaHHoe which are ejaite different from, 

more highly priced than, aad obviously mach more in demand 

than the Aroma boarda;  for example, paper baga and cardboard 
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TabUlO 

SELECTED PAPER AND BOARD IMPORTS 

(1966) 

Kraft oaper, 
Kraft cardboard 

Other paper, 
paper board not 
further treated 

Building boards 
etc.,  of wood 
pulp or veg. 
fibres. 

boated, furface 
coloured, 
decorated, 
grease proofed > 
etc., paper, 
paper board in 
roll« sheet« not 
cut to size. 

Paper bags. 
cardboard 
boxe«,et". 

Quantity Value 
kg. I. 

519,942 

421,528 

5,159,278 

1,195, «2 

2,305,8*9 

119,634 

57,287 

218,193 

72,721 

371,076 

Value i. 

1.000 kg. 

235 

136 

42 

61 

Totals 
(all grade«) 

13,124,194 1,414.120 
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be«, which would b* imparted to their ftoftehed »tot«      Kra* 

cardboard (il the tfcrm demerite« tae product correctly) would 

be in th» «em« c*t«|«ry, but to a product al muck kigher 

quality the» ih» A rom* board, eai to «ny eaae mo»t of th© 

import« to tbi« cetefary are *o doubt bim« paper,     **• «»r 

category toil there*»**   to Other Paper. Paper Board not 

fortker treated, «ad of thi» eoma 4« toe* per «unni w«re 

Imported In !•**     «toe» *• a*»«ag« »***• to â  i J* P»* «a* 

It WOttM •••» that BMt of «bit to pa*»* *•*•» *•» •«••**• 

The ebovo deduction*   tot aaat they are wortk. thue 

IBMMt tb»t comperatiroly Miti» board of tka Art»» type »• 

betag Importe* toto th* Suda*  aad wha* «•» «lama« «*<*» 

th. compri.« the hoard «opfitod •• roela a« «toll«« <rom 

•h«et»   th« poeeible amouat to raaaced evea farther     No 

doubt to cht cour«» of y**w «ho efemaad tor • product ai 

taie «atore will tecreaeo. but M matter« amai at th« mom*at 

asjd perhape lor «am« time, at would appear that the market 

for tka Aroma typ» of board to «mtramoly amali,     Thto 

coaclueioa probably apaltod with «von greater forco to !•*• 

wkaa th« factory was fir»I |itoa»ad 

Tka othor poealblHty   «amar* of obtatoiag • higher 

price for *• Aroma board, «a« therefore «tplorad.    It 

to recogatoed «hat tka low average price of i.40 par toa 

«x factory km« beam accepted by tka mill becaaae of fko 

«efeeto to aai low quality of aw board.    Howavor. laformatio» 

ofetatoad from the Blue» NUa Packagiag Co. Ltd., «al from 

Hueeeto Derdlri (»e« above) aaggeeto that a product as 

good a« or better than the Aroma beard 1» ebtatomhto from 

1 
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abr«*d *i <h* **«"«• P<^'  >r '•«••     C*W* ,h,r"j" '*' 

Aioma b^i-«« t* v*rT V*v?lf Frt**cl«d    ***" .«--m. «.,> 

p-^r»h,l».y iter • mwk ii.<.gl»#r ?rk» i.*W **   ^*H-<*    «"• «> 

U th* qu*li«T I* »mpr »ved irv.t*rí*lfy      Vndtr .U* «>*-« 

ninnine i<mém.xi» *n '««" »   * *' *   7 Per 4 ** mi»^' 

b* p.id   bo» tbi* wm*ld m*k* •• uwág»iH<-A«t dri<*r*are t > 

th* I*.. p«**U .'•    **'** !•»•*••"« •*«**««-• t^^ii'M pr,   *tl 

,M« i* •hrr#l>,r» «urc«4 <* coMâdrr *lw- p **•**.!*. y    » 

m*kltt« *b*r (r.dM  »» pro-racl «t Ar»m. = i» add«'-* • , *» 

;n»t««d Jl tb# t>-rd   *tu< b *UI *H1 <«r k |tf>*" P''*«- *««* l«r 

wkttk »ber» I« * tagi*r roar*»* 

P¿».ibl« N»w Produci» Ir.-Ofi «k» Aroma laetorf 

«ad Üwir ÌAtrkry» 

th# ìitrntAt)** l* d-^ •l*p««nt« »i fai* «•*««• •** at *k* 

m)nni t~^ t*W    «•m*», »kr o»W»r* * wbr r«* m***rt*l 

and nv*i »mfttru* * «l>    «*• *»<* «*•• ^An,r* Uc* ,rv r** 

prjdut» <*oJy .h»«-«» >i pmper »r b,mr4 *"* **** r**la 

The r** n«u>ri.l ¡K-mo» I* »tUi undr.tdrd i««,- P»n   U • 

•né il ti» hop«* tb*« < •*»-"- •«*"*••• U •«*(r*h|v pruned    •;!> 

gi%» butwr wall* tb»* < *< *» •«*»*»    *» «• •*"t ' *ttit* cU*' 

U^t the pr»«ei>» m «»h * »J f»r<*««»i«« *«•• «"' f" «h* b*fct "Ul 

«i ÜM» l«H*r       AMumtai tk*t th««c bop«» *• »o r.w matrri*! 

*r. r.*U.ed <*«d »b*r^ ** • r...*»«bl* payability »i th*. b*i»g 

tk* c*.*h ito*, elider*«* orart be gáv«« t» ib«- pr xiucdcm 

oí re*l. í*.te.d -.< .b«ei.       Ibi« U b^*u.« thí m«rk«i <o.r 

board» i« «b*« torm ». *«tr»«i»ly llmt*«d      Evi»» U m«diam 

««ifht brow« p»l»r. *r« m««t I« »k*«t for«   Ma «Kperteac* 

h*, .how» ibi. «b«.)« br pei«« (SM P»rt "V      lb.«- wuuW 

•tttl be «J> • limited m«rke^   b*c»o*» th*y C<Aü4 b* o*«d c«ly 
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These are shown I» Tables II «al 12, respectively 

with explanatory notai. 

Tabi« 11 is based mainly oa «Bla taken from «ht 

factory reoorde.    The»« show that in «ht yaar ia eusstloa, 

3S0 taw of cotto» «talk« and «S tona of want« papar wan 

usai,    Aeeumtag yi«Ids of Sw% ani 71%, respectively, «haa« 

ara equivalent to approximately 2M tont of papar (groes) 

per aooun,    Actually ¿ «eeordae; to the record« (Testo 11), 

312-6 tona ware »old ia the yaar.    The difference preeumahly. 

most have coma from orlotma, «tocha.    Reference« ta 

production coat «lata ant loaeaa ara mais la the correspondence 

fOee of the fai tory (ess Part a), hat it Is not clear how these 

figurée ware calculated. 

The present mill figurée therefore, do not enable the 

smottai of sabstaaderd paper mede te be calculated; this 

should he given by the difference between the yield tonnage 

and the tannage sold.    Por the parpóse of the present 

calculation a figure of 10% haa been taken hut there is reason 

to believe that thie i« far lower theu reality. 

The calculation moat therefor« ha taken aa of eery 

limited accuracy but Ü ie coneervatfcre. and the Iocs shown 

is probably leaa than the true loo«     Thie amounts to i. 84, TtO 

for the yeari  or if interest charges are not taken into account. 

£. 60. TOO.    Apart from internat and depreciation chargée the 

figurée which contribute moot to the lose are the high labour 

costs and the low selling price unite apart, of conree, from the 

low overall production. 
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Table 11 

COST SHEET 
(YEAR ENDED 30TH JUNE,  1967.) 
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Item 

1. C otton sUlks 
2. Waste papers 
3. Caustic soda 
4. Chemicals 
5. Water 
6. Diesai oil 
7. Fusi oil 
8. Labour 
9. Management etc. 

10. Maintenance ) 
Materials       ) 

11. Standing charges 
12. Depreciation 
13. Interest 
14. Total 
15. Substandard paper 
16. Cost per annum 
17. Cost psr ton salea bis ) 

paper (dry basis)    ) 

II.     Cost par ton s a lea bis ) 
paper (air-dry)       ) 

19. Loss per toa sold 

20. Loss psr annum 

Quantity 

T.350 
T.   45.1 
T.   30 

0.6 
66,047 eu. m. 
T. 159 
T. 200 

103 men 
8 men 

£.480,000 
£.480,000 

Unit Pries 

I.   2.9 
£.   8.0 
£.37.0 
£.22.0 
£.   0.03 
£.19.47 
£.11.01 

T.   20 

Notes 

7.3% 
5.0% 

£.30.0 

1 to 11, inclusive.     From factory ttcords. 
10   -  is made up as follows: 

Felts 
Wires 
Spare parts 
Total 

£.950.000 
£.658.733 

£.2.666.809 
£.4,275.542 

Cost p.a. (£.) 

1,015 
361 

1.110 
13 

1,981 
3,096 
2,422 

18.528 
3,684 
4,276 

6,535 
36,000 
24,000 

103,041 
600 

102.441 
£.370 

£.513 

11 

13. 

14. 

15. 

17. 
18. 

19. 

is made up as follows: 

Local tax 
'nsuranc* 

£. 

£. 

1.355 
5,000 

TsTs 

Excludes interest charges on working capital. 

Total cost to produce T. 200 of cardboard (gross, dry basis). 

Assumes 10% of production (T. 20) is substandard cardboard 
which has to be repulped for reuse. Value (say) 75% of the 
selling price, i. e. ,  £. 30. 0 per ton (se« 19). 

Cost (16) divided by tonnage of saleable paper (T. 180). 
Correction for moisture,  assuming the cardboard,  as sold, 
contains 10% moisture. 

Assumes a selling price of £.42 per ton,   free on rail at 
factory. 
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On the other band, a* • production cost calculation 

Table 12 may be regarda* as fairly accurata-    It la 0M 

•ort of result which might have bata obtained ka« tao factory 

mot the specifieattans la taraos of the euaatlty sai sjaality 

of the board masa.    As comparsi wtth preeeat conditions 

however, it is optimietle ¿a almost evary respect. 

ît shows that even uadsr the favourable ecaiitioM 

Minasi by the «pacification,, eh» factory arcali bs looiag 

£.39.600 par usua, or £. IS. 000 per eaanrn if Interest 

chargea ara esetaded.    ft would be ascsssary to sell AM 

board as £. 59 per toa la order to brash even* e most ualfikoly 

possibility la the clrcametaacoe. 

Obviously if the factory is to run at s profit, aa 

entirely new praiuctioa sad sale» pelle y Is essential. 
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S.S«T sfPlT 

(T9¥ 4.000 ORO« P. A J 

üaÜPrlca Gft1 Fìttili) BfA 
1. Cotisa stalka T. 5.113 A .   t. f 11,470 
2. Waata papara T. 1.047 ft ,   0. 0 •,»40 
s. Caustic s osla T.     HI ft, .»0. 0 15,990 
4. Casmieala T.       It ft. .21. 0 240 
». Watar 710,000 ev.m. ft 0. 03 11,400 
4. DUsalstl T.2,000 ft. If. 47 11.940 
7. IWoll T. 1,000 ft. .11. 01 11,020 
S. Labour tOOmaa • 24,000 
f. Maaa|smasm «te. 12 moa • 4,000 

1». Milwtmact ) 
Uk  «riti»        ) • • 1,000 

U. Staaiiaj chargea • • 4,400 
12. Dapraeiatiam t. 400,000 7. •n 14,000 
13. tataratt t. 400,000 s. 0* • •Vf0. 14. Total • •» 210,420 
15. Substuiard pa>p«r 

Caat par i—m 
T.     400 ft. M 14.400 

lé. 224,020 
1?. Coat par torn aalaabla 

papar (dry basis) t.45.4 
le. Coat par to« aalaaUs 

papar (air-dry) i. 59.0 
If. Loot par tan aoM ft.11.0 

ft.lf.49* 20. Loas par amamvn 

1.    Assumao 00% cotton atalks ami 40^> yioM (dry basiafc  aaa 
Out tha atalks uta moiatura-fraa 

2. Ainmoi 20% «asto yapara aad 7i% yield (dry baa is h at 
pareaaaa prie«. 

3. Basai am prie« at Dae.  1947. 

4. Basad an prostat caaaumpnam* 

». Asaamaa ISO on.m, par taa maio. 

4. Basad am praaaat   naaiiiiiinlaa 

7. Basad a» proofaJ camournpna*. 

t. Basai om 1-saift schatna as agrati Nov.  If47. 

f. Aasamao amali •diUHaaal elarlaol staff. 

1 

10.    Basad am praaaat raitatramoaU, vir. wtraa, latta ami 
sparo parta. 
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1 
11. 

IS. 

14. 

ISo 

17, 

18. 

20, 

Based oa preaent costs of local tasas «ai lasaraaca. 

Excludes interest charges om «rockiag ospitai. 

Total eas£ to product T. 4.000 of cardboard (gross« 
dry basis). 

Assuasea 10% of prodoetioa (T.400) la sabstaadard 
canHtoard*, ^ftieh has to be repttlpad for recuse- 
Valise Csay) 79% a* oeEUsg psice, i.e., t. 36 per toa 
{tm 20|, 

Ville« M {165) elidei by tosaage of saleable papo? 
ï Ï 600L 

Cercfoetloa for neistare eoafteat asssxnlag the card 
board, ao ee3dn eantaias 10% aaolsatre. 

Aeiunes a feetStr grade of boari, able to command a 
•elliag price of £,48 per ton. free oa raffl at ftctoryg 
carriage ta Khartoum it £.8.000 per toa.    Preseas 
ssfflag prie© is £.48 per toa delirerà« Khartoum, 
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PART IV 

RECOMMENDATIONS 

I 
I 

it will bo apparaît fron «tat ta* bara written in 

Parta l„ ü, ami £0, that any recommendations for ta« batear 

reusing of this factory faß under two distinct headings, 

namely ttose which can bo pat into affect Immediately or in 

tbe «oar futuro; ana How of a long-term natura, which 

inveirò fundamental changa« In manufacturing procaas and 

product     Tata Part therefore, will éaal with than under 

their respective headings. 

Short Tara Rocomniendations 

Under this luadiag ara Usted tha typ© of recommendation* 

which can ba put iato affaet immediately or almœft immediately. 

noe at relatively Unta cost.    On the whole they eotaprise a 

largo number of email items, but It is necessary t» enumerate 

tuem-     Many of them hare already bean brought to the attention 

of tao mm management.    Aa already explained, the Introduction 

®f thoac araprevemeBSis where poeaible,, is not likely to make 

any material difference to the pansant unsatisfactcyry overall 

ñaussiñ\ position at the min.    St ehould however, enrve to 

reduca tho Sosrj to u-oaao extent.    The real answer to the preses? 

problem i» î&t mort» fundamental   being appendant on the raw 

material used «ad on the type of product eventually made from 

it (sao L.uîtg term Recommendations, below). 

The recommendations are tabulated under the oub headtaja 

of the Individual departments, oparatioaa or activities of the 

factory* 



^% 

^ 

102 

1.      Raw Materials 

M   Enaorlnaontal,   Suggestione for d—Hag *W» t»* 

raw materials situation in view of AM cotton stalks position 

are discussed fully In Part m.    In this eoaaoetfon however. 

consideration was givra to córtala OOMüHMOIO papermaking 

equipasen At the Baraket headquarters of the Sudan Goaira 

Board,. as it «a« felt that it might bo of use la the experimental 

work involved. 

The equipment «as therefore laspectod.    St eoaeiata 

essentially of a 2 50-lb, 2 litre  pipe-type digester, a small 

hallender beater, «ad a miniatura vat maehiao with large 

dryer, slitter aad reel; all apparently unused.    Tho drawiage 

aad certain parts «ere misslag aad the. s aro being sought. 

Th*s is el* well°mede equipment, hat aot entirely suitable 

or tìto immediate experimental work oa tho Aroma problem; 

and Ito transfer to aad erection la Khartoum, ae proposed, 

wrjulei take» <dme which cannot ho »parad la this c osase tioa 

The pías*,, soitably supplemented   wuuAd he «^remtfly usenal 

if it is decided to moke a rafter study of the papermakiag ra« 

material and their possibilities for the Sudan as a «hole. 

•>;    Purchases,    Whether cotton stalks, castor stalks 

»r other local raw materials aro usad, tkey should be purchased 

in the earn« «ay aa sugar cane, I. o., oa a direct eost basis» 

that is ta anty, eost of direct labour for eelSectloa aad bringing 

to the bmUag point.    St should he remembered that cotton stalks 

are a waste product;  thus the farmer has already had his profit 

¿rom the cyfóoa, and that the stulks would otherwise have to be 

hurmü.     iùc cool; therefore,, should aot bo more thaa that of 

the aorvic« >i tsi» ?ever does tho cottoctieg aad transporting. 

1 
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V/iih cotèaa it might be difficult to «Iter the present established 

position, but if eastor «talks are used then a fresh «tart should 

be mafif along the BO Unas, 

íeí  Bating.    Whatever raw material ia used, it should 

be haled at ihn collecting point-    A heavy-duty straw baler 

afloat y íH?£í?CC» for tai» purpose, although cotton stalks, if 

used, ncihjfrL prove raoro difficult than straw, oning to their 

stì&h?ifi«      Hcwere-*   balors for this purposo are made, and 

»re R j¿ e^pnnsive     Probably csae baler could eover a «hole 

distra*   uad deal wííh all the material ta it.    Balea should 

bo apprraadnaately 90 kgtn,, in weight aad should be secured 

with tunings, which aro orach lees expensive than wires 

a'thon^'» lacree cae uftcu¿ be reused: however, care should 

'bo taí-j*-'.-. ihsiZ striagli are property removed before fcho stalks 

¿p fete* frîat putpáog process*    Care should also bo taken the» 

ebe ms.í.p^;jf\t i« dry befsro it is baled o 

A* $ assist tho stalks are bought ia tonus at ere« 

: per ir^cîftsy, aad ha« ba«» convenient while there îxro no 

racans «al weighing th<v utaSke.    St io however,, preferable lo 

uuy by weight sunco übe £a ptners may not clear '¿bo field 

c«rapietcty rrhen the area system io used,    iti the eüelkß aro 

baled, thesa the balen can be weighed aad the price based on 

liso byjtti dry material as determined by moisture tests raado 

at tho factory.    Tho coet of the etstks will then be known 

accurately. 

The advaatagoo af haling are as fellows: = 

':i.    A more retJ&iml method of purchase basHI on weigStf 
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til)   Less costly transport from the ftolds to the 

mill •    At present « 5c toa lorry tatos only 1 -ton of loose 

cotton stalks, whereas ovar 4 tona of sala« cotton atalka 

could ba carried for the aasaa arica. 

'lit) Improved storage at taw mm.    Tfca arasant 

uaf&2y sitara wish its fire-risk, would ba largaly eliminated, 

and the stalks would ba stored la orderly stacks. 

U'> •  Insect attack would ba reduced     Tao outside of 

the batac could bo spseyed with am insecticida, and tks insida 

«-mid ho colf protecting, to sonsa «Staat at any rata. 

(v)    Kanéllta of the bales in the atora yard and into 

tito ce**»? housa waold ba greatly facilitated.    At pressât 

there aro considerable fruitless journeys to carry large bulks 

ùî C'A ;en ¡sîadks wMch »oigh comparatively little «    With 

b&*e«! ata&ss a 24 5- ^ur eupply could be bought to the feed of 

«he cutäor in a day shift and with a minimum of tebour.    If 

'¿he brice have one dimension enabling the» to be accommodated 

by tiw» sfcate approach to the cutters, then feeding the cutters 

by «w> nt*» with a hook would ba a simple natter, 

' * •.  The bales can be weighed at the cattar feed, aad it 

•ml' c":cv he known Juâv what weight of material is being seat 

to tìbe dsgoatcr. 

d   Storage ¥ard,    tais la referred to under baling, 

ab j c     ifowewr „ steps should alao ba takaa to reduce the 

cerneo-.v.ble Ore risk which exlatt at preeent, owing to the 

storage o*' considerable bulks of dry material and to the poaitioa 

of the mitt in relación to the storage yard aad the prevailing 

vrrn-J,       .¿lay sand -und ws».ter palla are provided but, during my 

1 

saaaasi 
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visit,, tboy vere mostly empty or almost empty.    The Are 

risk T)-J\! of course, be laso wi*"t baling tat this ejuestla* of 

röplesttahittg the Oro bucko?« should bo watched very carefully* 

not onSy hero but all over 0M muí.    Thor» Is * trailer pump 

available for Uro fishing, but it would ta of Utile ose under 

••XíTííKJ¡3Í c -...•-/Ut ions.    A pressure water point, with boa«, should 

bo located iln at leas« two appropriate poeitioaa la the storage 

ford 

'° '   Co^er House    The Importance of measuring the 

staute íakea into the mill by weighing baa already been 

emphasised     Orner points arising la Ita cutter house are 

(a)    The sieve on the screen Is allowed to become blocked. 

m«! Is firoquontìy effective.    This should to cleaned regularly 

Ail-or «».eh shin, as a matter of routine. 

';>;    I he tiutlot îrom the hammer ^mOB has no provision 

fior retorafsg unprocessed chips or placee of stalk to the system, 

TM, efcuuM be recSÍEed, cither by addition of an auxiliary 

nevtr-mi  or. is prjoofble, by a stationary screen aitar the outlet 

Êroro She hatntssor•-mill.    The rojeces from tala screen would 

vît OB on a mwiag haad back to the feed of tike hammer mill. 

¿        Digestías «M«bi<cnmeesii 

*.':     î!HT !aveS todf esters of the eaustk aoda and water 

fc*afce shos&d he repaired and properly usad. 

lb;    The strength of the caustic soda should be titrated, 

¿tad the figure need to calculate the actual amount to be added 

to the digestore    2t was shown in the mW trial that a caustic 

aoda c&3con£ration of ê% is adequate under present digesting 

¿vault kaw,, asta probably ßmher experiments would indicate 

\>.r.Z &a ewn ümáPíer qF&xÜty caá bo usado 

1 
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(e)    Tb« thermometers on both digesters should te 

repaired «ai usai*    They «Ol bower»r. te tea« «ate«! 

the »ir te the digester is «ratei «AM entrar« ha« beta 

rateai and before cooking etarte.    Tate operation te very 

important.    Tao condition» of digeetlo« giran, to Part IS. b. 

should teen bo satisfactory to «mure good oooka. 

(d)   Unfortunately it is not poetiate to removo e 

«ampio of the pnlp for examination ani testing before emptying 

the digesters, ae they are empttei nnier steam pressore. 

}f a cook goes wrong therefore. It te not possible to re-cook 

the eterge and it has to be sent to waste,   Ae tee present 

system te errs aged mere seeme to be no way oat of mis 

äifficulty, but the manateetarere «f the digesters might be 

approached on the «object, since tele I« something mat they 

ehouftd hare foreseen. 

<e>    the lienor draining from the digesters ehoald be 

coEoetcd in a teak and titrated.    When the amoant of reehteal 

caustic sosia baa teen obtained in this way, the liquor shonld 

be retaran* to the caustic soda teed teak and made up to the 

requisite asreagte to respeot of caustic soda, using fresh 

caustic s i»d».    This liquor should be assd for tee next cook. 

It te appreciated test it may not be posslbk* to «e« tao whole 

of the cacete: «oda black liquor drained from tee «agostero 

in mis way. bocauee ten dissolved tiratale selide wûl buOd 

up end impair the digeetioB.    Shawrlmantt need to be carried 

out to ascertain tee beet belt nee between ue«d bleck liquor 

a«d fresh caustic sodas  possibly at toast 90% of tee black 

Hquor cjetltì bo used in this way. thereby not only effoctteg 
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a considerable economy, but aleo »a improvement la ta* 

mill affluent     Tale is dealt with further below. 

(f )   The rails on the top floor of the digester house, 

(tha filling floor) are too fragil« to be really safe and should 

be strengthened. 

(g)    I he pits into which the digesters discharge are 

badly designed.    The palp lodges in them, and high-pressure 

water jets have to be used, with maaual digging later, in 

order to traaefer the pulp to the ecrew conveyors,     Consideration 

should be givea to reliaing Che etdes of the pits so as to 

eliminate the ledges which are the main cause of this trouble. 

It le understood that trouble wae previouely experienced with 

these piîo 

3,     Stock Preparation 

(a^   The moisture content and possibly the Na20 content 

of the puîp should be ascertained before it enters the screw 

press 

ÍV   The wetness should be determined by the Schopper 

Riegler method after the pulp leaves the disc refiner,    further 

wetness tests should be made after the Nos. 1 and 2 refiners, 

(cA   Consistency tests on the pulp should be made 

occasionally before and after each refining and screening stags^ 

(d)   Sf used (waste) papere are being added to the furnish 

at this stage» the amounts used ehould be weighed and care 

taken thaï a consistent proportion is need in relationship to the 

raw material from the digestore going through the mill. 

(ev   A consistency regulator ehould be installed before 

the pulp is diluted In readiness for the paper machine. 

if*    The present sand traps are of little use., but there 

>:i no harm,  *i,d perhaps uomo good, in keeping them in 

1 
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commiiiou     Ho we ve T.. they should be properly usad, l,e. » 

the baffle* should always be in position?   they should be cleaned 

at frequent Intervals;   and where th« wood has warped so as to 

allow leakage under the baffles, this »herald be rectified, 

4.        The Board Machines 

a"    Prwvi.sJ.-vs fhould 1MS mode for more Accurate 

adjustment of the coaching roil on the cylinder.    The 

Specifica uo© referu to a fait forming vacuum system, and 

pnewmaí'c press cvntrol      Tacae are Important» but neither 

appears to have berta installed- 

(b)    Felt conditioner» should be installed. 

U)   An improved thickness indicating device» preferably 

based on a warning tight fastead of, or as well as, a bell, 

ahr.t; tì hr Stalled 

••\      ihorr oh mid bo rrgvÎAr tests of the consfnio^cv A 

khc \.   ',.• :   -prlng Ihf vat 

there eh ¿aid a*B i be regular tests oí the moieCure 

•    •       -l%t sshrf-:;- i>cifiß iulzr:i   <lt tî»e ÍíKA" r-ill- 

x      Whet; T'-'-'j^x opet:*'"'y h©»vy subcttaacss . tíie dîAib-- 

.^: v -.,.-;•  ••• 'No, i   .ih Aììn be uucd 

,;.      -:; ' í&v .'.; ¡ ••>  ':i.)'b>    b ¿Arde ©i thr wmc •'..? «I-m•>••:. t 

i?»* :-.»~if     .'»ijjhtrj : -.ï ''i1d bp mi-ct« aï the BOTO« tîmri .-JE a î 

A \>L..   .v î'Bal St.ü->ppi»r Riegtar values <."irr*»ep.'jnc»4t».g 

"i ^ ti  ',: '¿IN V-.T ;>', sii.^í'ri bf> tiravro up      Tai» c-julld a«al bf 

" ':¡mp   ,   Sí;-   V ¡I.'        ir r«A«oe* »1 ready explaifiad 

h     Alum a--    U: ;>c brined to the machine chest ta bring 

th< ph i .rue ta «bii í>  0.     Ahi» can be d-me experimentally 

*.J;ì ali -t. a   '.vi' re , y«kern    but aï a 'aiœr O-A- - 

:'   . ••'     '-li'vrtb <•        :Tv.\t\ * t; '¡r',o í«*í«!       îar d<'»ir«Ah?*- .-.   m-- 

'«•H. 'lî ' 

fi   î-n 
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content can be Judged fro» ta« abseaea of froth la the yet*. 

(i)    The pretto« should be operated according fio a 

fixed schedule as to time to ralee pre««or«. time oa pressura, 

pressura used, and relaue of pressurât  and fib» ajoioture 

contení ehould bo dotereniaei before an« altar press tag,    to 

tbie way the moiatare content of the board« before entering 

tho dryer would be •taadardised aad aomo of the lack of 

uniformity la proportion eliminated. 

S.       DTJÍ24 

(a)   All tho thermometcro oa the dryer require atteattoa, 

aad their readingo should be recorded «aal used te aunara 

efficient drying.    The boat temperatura aeaaaace to found by 

trial aad error   bat the following ehoaM giva aa iafleatioa, 

•o . ¿a»   Ï20   no   ljo « loo . ta°c. 

(hj)    AtteatioB ehould bo given at ossee to the badly» 

dansaged wire», and   wire gaftdaa totalled to prevent the 

top vire ••wandering" aerose tho bottom wire ae at present 

natU the guide« are fitted, caro ehould bo taken that tho 

wandering is rectified manually. 

(ci    The method of temperature asat air control oa tho 

dryer leaves mach to be desired.    At prosent It eaeaot be 

controlled with sufiicieat accuracy to eaaure evea dryiag. 

Tho viewo of the noahers ehould be aacertaiaed oa bow this 

can be improved. 

(d}    The PIV gear of the drive la not working, aad 

should bo rectified, 

(e)    Moisture teste oa tho paper ehould bo made at 

regular intervale at the outlet oad of tho dryer. 

1 
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(I)   So tar ao poMfbta the boar«« aaoall reach tao 

•ad of Ite dryer contotnlag »boat Id* motttar«.    Taoy «Ol 

then be la batter ooadttioa for ta« oalaamariag oparatiom. 

which saoaM bo aarrte* oat wUaoat «alay baloro aba 

bava tt»a to dry oat. 

^ 

1 

Molatura ooatrol •koala bo carriol avi bifora am« altor 

Iba ealeaaoaa aal cara abauM bt taxa* ta oatoro abat aba 

•eeoad ealamder rati U adaquataly amatad, at Ala ama »at «a 

darlag my viali. 

T.      Trüaaatoa llaablata. aartlm* aad Pacali- 

(o)   Tao flrtt of tbeee 

edge«, aboaM ba provided with a oorvlag tobU, ami aba mUe 

of eheete an tan saaeaiaa at aay ama atea aboali aat ba higher 

nao tbo gaailag edge ooai la feemaag aba mackiae, 

(b) Tbo fripaar« mmftoh fall aba aboot through 

•houli ba adjusted, at at faaoaat they fall tko «boot oat of 

•ornare jaat bafora tao edgaa ara oat. 

(c) Tbo socoed trimmer. dooHng with tao abort emges, 

alraady baa a oorvlag tabla, bat aba devfteo for eaaarteg ap tbo 

•hoots bafora feeding thorn lato abo monhla» raas loooaly la Ilo 

grooves aad giva» Inaccurate eato.    A laager aaa batiar fitmag 

•qaariag avvisa obooM bo ar arida». 

(d) Tbo prosent erada methods of aortlag aad paoklag 

aboaM ba ayotematleol aad etraasallaad, aal tana of aba 

uaaacoooary labaar elimtaatod. 

••     2&2fiafeSÌ2SC£ 
Tata, togotbor with the trinoaaiaga, should ba eolloeted, 

preferably haled If for storage, atat waigbod «aeb aay,, or moro 
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frequently as necoceary. before being ••at tack te tibe 

repulpers.    Board rejected because It la very dirty should 

not be ropulped, bat burned.    If nere than 10% of the total 

paper coming from the dryer (dry basis) le substandard, 

thon an enquiry into the reason eheatd be mede). 

9       Waste Wetere 

(»Í   Black Honor from Disasters.    So far ee potitele 

the black liquor should be reueed (ace above).    Any black 

liquor that cannot be need however, should be pended • 

preferably in the mill area,    in view of Ite relatively iman 

volume compared with the present effluent, the epeee required 

wilt be aman end, with the high rate of evaporation ueeal in 

the Sudan, it should dry up quite rapidly. 

(b,   Backwater     Moot of the remaining effluent come* 

from the washings end eereene of the etock preparation plant, 

and from the backwater from the board -rrMrrrr      Tei« la 

high la ftbrous matter of value for the manufacture of the 

boards, aed the Abre loeeee are probably considerable  although 

they couW aot be measured.    At présent all tfceae effluente 

aro combinad with «he black liquor and run into tanke outeide 

the vat house,    ff these tanks are still used, without however 

including the black liquor   then tfcUr contente will consist of 

somewhat impure werter plus fibre    A eaveull nhouM be 

instalSed to recover the fibre which can be eolleeted end retened 

to the inlet of the pulp prtiparatlon Stege (se <ww~pr«es); for this 

there ahould be at leaet a simple conical euvwnll. which «in 

pay for itself very rapidly.    However, the more eophlatlcated 

types of aaveall. and especially thas« which dopend on floUtlon 

1 
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of the fibre and skimming off Ih« floating portion, ere muck 

novo effective and muck mor« eeoaomical in tke long nm, 

and they can operate automatlefctty.    Il la believed considerable 

tumi eaa be saved »ere. 

W   Water.    After remerei of UM fibre, the remaining 

w*t«r should be reused la Ike mfll.    Some ie reueei et procese 

bat, with (fee elimination of tke Meek tteuor, much mere couM 

be utilised; for enmele for filila« digesters, fer dilution at 

UM etoek preparation étage, ami balere me paper mácalas. 

If tai* eyetem is tightened up the savings » water coole be 

considerable ami a heavy cost Item retaceé«. 

10.     Labour 

The mill le coaelderabty oioiinsnnod la meet departments, 

and at the time of my visit a suggested eekeme for rsdwniag tke 

total payroll number* from 111 to SS (mm labour 10S to T4) was 

put forward.    Tale le regarded ae a first etep. bat even ender 

present running conditions termor reductions eoald be made. 

Tables 13, 14 and 15 embody tke saggestloas made. 

il.    Laboratory 

The Importance of sdegnato facilities for testing end 

control has been emphasised frosjusatly oisowkoro la this Report. 

¿t bas also been stated tkat me laboratory ae et present equipped 

and organised la las Ssenato for sale párpese.    Tke following 

recommaasatloas are therefore made.    Some are of a short-» 

term nature and ekould be pat into effect Immediately*  ornare 

need be adopted only if tke long-term recommendations (see 

below) are 
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Tabi«  H 

AROMA CARDBOARD FACTORY 

SUGGESTED OWK^WFT PAYROLL FOR FACTORY WORKERS 

flfOV.   1*7.) 

^ 

Stockt »CutlT»: 

Loading 
Trucking It 
Ualoadlag 

onáa 
?   *   * Ttal 

3 

2 

Cullar •: 

Cutting 
HaadUng 

ra: Djgaata 

dtamienla 
rilling 
Emptying 
Handling 

Stock Praga*. : 

Scraw-pmaa 
Handling 
Pulpara 
R afinara 

Machinai » Praaaaa! 

Foraman 
Shaat wmo*«l 
Waahiag 

pTJara: 

Fora ma.n «m «chante 
Faading 
Emptying 

Finlahlng 

Fora man 
C alani« ra 
Trimming 
Packing 

Totals 

* Nota. 

2 
2 

1 - 
. 1 
1      1 

8* . 
. 1 
.      2 

2 
1 

2 
2 
2 

2    18    2* 

2 
2 

1 
2 

4 
4 
4 

48 

Aaaumaa 4 machina* only working.     On hanvy shaata, 
•» man ~ould sarva 2 machinai:  total 6. 
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Tabi« 14 

AROMA CARDBOARD FACTORT 

SUOOPTtP OHE «SHUT PATRQÌ.L 

FOR AOTOUAftT SERVICI» (NOV    1HT, 

BoiUra 
Else trie Ian 
Malntaaaaea 
MutM * Jc4nara 

Watchmaac 

Water 
Houaaa (12 hr.) 
Factory (12 hr. ) 
Raaarr« 

Oardt—ra; 

Factory 
Houaaa 

Driver a 
Moaaaagara,) 
Cloaaera       ) 

Total« 

1 • - - 
1 • • - 

1 2 2 2 

• 1 1 1 

1 
• • • 1 
- • - 2 
• • 

" 

1 

• 2 
„ • • 1 

Î        »        5     13 

Total 

1 
1 
7 
3 

1 
I 
2 
1 

2 
1 

A 

2 

24 
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Tabi» 15 

AROMA CARDBOARD FACTORY 

SUOOBSTBD STAFF PAYROLL (MOV. m?; ) 

t      Total Poaltioo                                   K/J          J          J/H V 

Ornerai Maaagar                       1                          • 

Work« Maaagar                         1 

Chiaf Aceouataat                       •             1 

Clark«                                         •             1           1 

SaeraUry                                       •              •            1 

Laboratory                                  •              1            1 2 

Tackatelaaa                                              2 2 

Total*                                         2             S           S 9 
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(»;   Running «atar sh *iie be supplied «od, if the room 

•t present need as a laboratory continue* to lw used also a« 

a First AM room, than hot ani cold running water ara necessary. 

(b) Tha aviating weighing baiane« should ha repaired aai 

kept aa a apara and a moda», rapid actio«, »Infla.pan balança, 

sonni tir« to 10 tniJLUgrama„ o ti til na d for rontias use. 

(c] The «dating wetness testing apparato« (Schopper 

Rieglet, drying oven, and aah foranea ara eatisfectory, although 

tao last ia redundant.    Tha tensile strength tastar is also 

redundant «md in any casa unsuitable.    Additional tooting 

apparatus required la as follows, 

(If A standard. scade weight micrometer, with «ida araa 

taat&ng surface« 

ÍUÍ A quadrant scale for tha rapid determination of basis 

weights using larga sbasta, 

(iii) Banding tastar, 

(iv)  Rigidity taster. 

(v)   Volumetric analysis apparatus for the titration of 

alkali c etc. 

(vi)  F» value measurement (colorimetrieI, 

The above are minimum requirements     M bawever,, the 

long term recommendation* are adopted, the following will 

aJßi- be required 

{i)   8matf scale digester, 

(ii) Pulp evaluation equipment. 

(Hi) Tearing and folding strength testers, 

(iv)  Brightneas tester. 

,y".    Ring crush taster 

'viï   Ten*«« strength tester (standard typo • 

vHr   Vìnta? T*yeî»lttf.-te> «ester. 

1 
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(i)   Control Methodn.    • Tb* following ronfino 

laboratory tests should bei nod« at lout once per shift, ualooa 

otherwise stated.    Thee* aro to bo regarded M a short »term 

ree ommesdation. 

(i*        Titration oS cauitic alkalinity la white liquor added 

to 3*ch digestor. 

(ii)       Titration of residua! caoatle alkalinity !» «meto 

Tiqicr» from each digestor. 

(iii>     Consistency *••• before No. 1 refiner. 

(IvJ      Consistency tost after screw press. 

(vj)       Consistency test fro» the machina ehest. 

(vi)      Ph value at machine chao to 

(vili     Consistency test at machine hood* bos evpply. 

(¡vili)    Moisture teats at take off rnSl of each machia« 

(Ix)      Moisture tasta attor each proa«, 

(x)       Molature teat at delivery end of dryer. 

fid)      Mutature teat after trimming. 

(*il¿     Bacio weight aad c uipor toots after second trimmer, 

'aiii|    Daily testa on the fibra contents of both efütaeats« 

i c     from washings ansí mueblaos, aad trtaek liquor. 

The results should be recorded systematically   aad 

deviations outside the range of acceptable figures should bo 

nc^ißod at onoe to Ute foreman.   Such rangea of figures can b® 

drawn up wbea the mill in ruaniag m ike new system. 

12.     Engineering 

r.wf**«it outstanditkg; malstsmaea should be brought up- 

to-date as soon as possible, ani a system of preventive 

maintenance installed,     This «111 involve making a list of all 

1 
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the routine maintenance operati one, ********£ lubrication 

•at eafety mtuam, ehi wing the frenatane? wim which «hay 

are to be cantei out.    Tba «avi eyatem is cuwinUnt for 

tUe purpose, each entry iMiag initialled by A responalhl» 

person as it la carri** oat     A check should be nani« «vary 

two weak« on eafety meneares anea «a gattaia. rafUags. lira 

precautions ate 

Loaa-Tarm lUciiinmtndnrliisni 

St ia apparavi frana Part flDe and i, dealing with tha 

product and ita markka, that whatever the »aw material used 

in thi» factory, the meauikcture of low-grade cardboard by 

the procea» at praaaat Installed cannot possibly be economic 

in the present markets la tan Sudan.    It •• therefore now 

enggosied that naaaao ahould ha enamored of nsenufheturittg a 

higher priced prodoct having a much widar market.    A eaaa 

baa already bean mad« out for tha manufacture of fluting   for 

corrugating medium, for the inside» of corrugated cartona; 

for an imitation kraft papar to be aaad for common wrapping*} 

and possibly, for a white lined boxboerd.    An easeexiat feature 

of auch roviaed manufacture la continuous operation. La., 

producing the product in reel form; aa dietinet from the ehneee 

manufactured at prenant.    At the eame tima It is important 

that th© machines can, If necessary, still operate on aa 

Intermittent beala   making ebnete If reauired. 

The eyatem adopted ahould ala o be applicable te tha 

manufactura of a wide range of products, namely from relatively 

thin anbatancea of TS g. s. m., up to aha beevleet wefgaie at 

praaant made. Le,, about 2.000 g a.m.    A third and very 
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Important consideration la of course, that all this should be 

achieved with a minimum of expense.    A échame ie therefor« 

put forward below which, it ie believed, should achieve theee 

objective«,    ¿t must be emphasised that this écheme is at 

present in a very preliminary stage, and that a detailed study 

of the machinery would need to be made by a paper machinery 

manufacturing engineer in order to advise Just how th« scheme 

would best be pot into effect, what additional equipment is 

required, and what it would cost.    Th* whole problem is an 

unusual one and so is the solution, but la my view it provides 

the only possible means of survival for the cardboard factory 

in its present form}   it should therefore be pursued actively. 

Briefly, the main change is to place the 5 existing machines 

on end together, ae one continuous machine, immediately opposite 

the present drying machine.    Fig. 4 shows how this arrangement 

would appear in its final state.    The heavy lines show the new 

arrangement superimposed on the present lay-out (in fainter 

lines), and the faint and heavyjmmbere indicate the present 

and proposed positions of the machines, respectively,    As an 

aid to clarity,, Fig. 5 shows the present lay-out in this area of 

the vat house.     No. 1 machine which has the double vat would 

comprise the first Z vats of the new machine, and the other 

four would follow in succession as shewn.    The space between 

the end roll of the last machine (No. 5) and the entry to the 

dryer would be occupied by new equipment, i. e.. two press 

rollo and drying cylinders;  probably two pre-driers and one 

large Yankee dryer would be required, and the existing tunnel 

dryer could be utilised for finishing off this operation. 

1 
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At fig.4 «hows, UM «paca available for those additions (A) 

is adequate (approximately 7,9 matrea), but this is a matter 

which has to be worked out to detail whan proposals aro available 

from paper machinery manufacturers.     A cartate amount of 

economy of apaca could bo obtained by stacktef the two prosoao, 

oo that one is above the other laetead of by ita side. 

Provision will have to bo mode to operate this machine la 

a variety of ways to «asare that the maximum rangs of papers 

and boards can be made.    Taue: 

(a) St could operate as at present making heavy millboard 

sheets,    in mis event the buOdiag-op roll would he retained and 

the sheets would be taken off by hand and dried to the tunnel dryer 

as at present.    Only one vat would normally be ussd. bat It 

may bo possible to increase production by using two or more 

so mat less revolutions of the final roll are required to obtain 

the desired thickness. 

(b) Making a composite board of individual sheets „ one 

from each vat  and taking them off the final vat machiae over 

the drying cylinders, if they are not too thick. 

(c) The machine would manufacturo thin boards or 

relatively thick papers such as fluting medium and Imitation 

kraft wrappers,    la mis event only a etofle layer would be 

required and therefore, it would be necessary to use only the 

last vat to the series (No. 5), the remainder being idle.    The 

paper would then come off mis vat, through the presses and 

over the cylinders (A), and would be reeled op at the entry 

I or end of the tunnel dryer   as convenient. 

1 
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(d)   in yet uolter for» of operation • compoatt« typ« 

of boM.ru would U mod«, euch a« • Mao* boaboard of Ite typo 

uaed for oho« boxo» «te. s  there It alweye * cenfiderable 

demand for tela product.    Tbl« would a*c«««ltat« making o 

board oí medium thicknaee from local raw material» »ad 

lioSaj it with o higher-grade paper watch would hav« to bo 

mad« from importad bUachad or oohUoohad «ulphit« pulp. 

In thi« «mat tho board baoo would ho mad* up on tao Ont 

two or thru« vato aad th* llaor would ha appllad finally aad 

aaparataly by aupplyiag oao «at («ay No. 9) win tao raaoiolto 

Importad pulp.    Th* cooapootte board would omorgo fro» 

«be **et vat, aad ba preeaed. «Had, aad raalod up la va 

ueual way, 

St mill ba aaaa that «ueh «a arraagemeat should giva aa 

extremely versatile unit aaabliaf aay typa of papor or hoard 

to ba roado (wUhla tho ranga aapotad by «ha raw malarial« 

availabl«), from relatively thick papar« to th« praaaut heavy 

millboard. 

ft 1« of courta appraclatoi that la oubatttutlng th« S «mall 

unita by 1 largo unit   th« overall produotiaa capacity lo raducod. 

Th« only answer to mie 1« to lacraeee «ha «paed of the machina. 

Teat« war« «aerófora carried out at «ha factory to «acórtala 

the maximum «peed at which the machia*« would run under 

preeeat condirlo*«, and «hi« eu fouad to ha SO metro« par 

minute     It I« poeaible that a higher «paed la obtainable with 

alterations to «be drive, aad it U eleo poeaible the machina 

may not be able to form a «heat at much higher apaed«. 

However „ If one aesumee 90 matr«« per minute aa a maximum „ 

aad that it can then make a web of papar or board, 140 em* wide. 

1 
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e. g. * of c or ru g» ting medía» of beala weigh* of «bout 

130 gm. per aquere met re c It ceo ha calculated that the 

machine would produce 8 tone In e 24-hour day. 

Thie would be Saeudcieut to show e profit, end it 

would be necessary to run higher lobetencoe in order to 

ota eia approximately 13 tona per day.    A board of baeia 

weight ZÎS gm« per aq. metre being made cm this machine 

at 30 metra» per minute would yield over 13 tons par day. 

White lined boxboard hae an average sobetance of about 

300 gm, per equare metre, and it would be aecassary to 

run partly on this, partly on fluting and poeeibty to eomo 

extant on heavy board to maintain the average production 

of 19.5 tona per day.    Incidentally, white lifted boxboard 

i« a highly-priced commodity, although of courte a proportion 

of it ie made from Imported pulp. 

The attached Certificate from Hehner 8c Cox Ltd. 

is a coraperieon of the baeic proparties of the 2-layer sheet 

of piper obtained in the Aroma muí trial with corresponding 

products used In the Sudan,    The commente ehow that it 

offers promising reaulte.     Unfortunately it was not possible 

to remove a single layer sheet by hand. 

Aeeociated with the above major reconstruction» would 

be Implementation of the abort «term recommendations listed 

above, and thie would help to reduce the overall production coat. 

Added to thie would aleo be the improved technical control. 

which ehould reduce the amount of sub standard paper made, 

the fibre losses, and the chemical requirement«  etc. 

1 
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HEHNER  &  Cox. LTD. 

O. -UL.U»O«VNT0"1«C   rue >y/t^     vy'r^VW'^'J, 

ANALYTICAL & CONSULTINO CHIMIST» ' - 
UNION    INTIHNATlON»l.f    OC» /  ' X 

LAAOAATOinCS    iNOI'lNOANTt / _/ 
— aZ&ttfi&n/, E.c 3 

Têltpnon*   Royal   3530 
T#l#or#m»   H«An«r, ffoyil   JS JS 

o^-..   JG/PW/27689X 5th January, 1968 

YOU. -«r    SUD-052-SI 

ANALYSIS OF 4 SAMPLES OF      P.ap.e/  

REC EI VED ON     ... i3Ah. ?.e.c.e.mbe F : A9.67 

MARKED     ....a?. W4e.r.  

SEALED   

Aroma Packaging       Blue National 
(Mill House Mill Mill 
Trial) (fluting) (fluting)      (wrapping) 

Basis weight (g. a.m.) 154.9 127.1 121.9 76.8 

Caliper (      mil.     ) 13.6 11.0 9.0 5.8 

Apparent specific gravity 0.45 0.46 0.53 0.52 

Bursting strength (kg./sq. cm. ) 2.2 1.26 0.56 0.92 

Burst factor 2.23 2.20 1.88 1.92 

Ash (%) 3.5 2.7 0.7 4.6 

Fibre (approx.%) 

Mechanical wood - 65 85 20 

Chemical wood 15 25 15 60 

Miscellaneous (waste) - 10-20 

Cotton stalks 85 - - 

Comment 

Even when allowance is made for the heavier basis weight of the Aroma 
trial sheet,   it is shown to have a higher bursting strength than the other 
3 examined,  and is equal to them in the other respects recorded above. 

Insufficient material was available for tearing strength tests,  but 
visual examination suggests that the Aroma paper is no worse than the 
others in this respect. 

United Nations, 

p. p. Hehner k Cox Limited. 
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Unless the paper or board can be driod completely 

on the new pre dryers and Yankee cylinder of the main 

machine,, it will have to be finished off in ta« existing tunnel 

dryer     Probably the ordinary papere (fluting and wrapping} 

can be so driod, but the lined boxboard and particularly 

the ben vier boards will have to make uee of the existing dryer. 

Tests carHed out during my visit to the mill indicated that 

thi« ran at a speed of only !, S to 4,0 naetrea per miaute 

according to the basi« weight of the board dried (see Tables 

2 and 35.    If however« the pre-drying cylinders are used It 

could ao doubt run at a much higher opead, even with board*. 

At the time of my visit the maximum speed of this machine 

which could be obtained was 8 metree per minute, but as 

described in Part WL b   the condition of the wire made it rieky 

to attempt to run it at a higher speed,     la any case tibe Pï¥ 

gear of the dryer dr?ve was not working,, eo that the maximum 

epc**S obtainable eouüd not be ascertained»    There swims 

however, title doubt that by attention to the drive the speed 

of the dryer could bo increased to 30 metree per minute, 

although precautions would have to he taken to prevent the 

wir« wondering as at present» 

The innovations and rearrangements indicated above 

would c¿úS for other modifications in the system,    In the 

first pi'nee the 5 presses would aot normally be required 

since t^ii pressing would in most instances be carried oui 

by press roue on the machine o    The arrangements for 

feeding pulp to the rearrange« machine would alee» be eimpUiled 

becauso only one unît vrsuJd "oa involved,     it waold bo necaaeary 
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to Instai better screening tmagtiMaU before the machia«, 

as a higher quality product would bava to bo mad«, and tal« 

applies particularly to the vat (No. 5) which would make the 

white linar for the board,, elaee the standard of cleanliaaee 

for thia part of tho milt would have to bo particularly high. 

The präsent refining eystem would also bava to be improved 

upon   and rearranged eo that it could be need to deal either 

with the home-produced raw material or with the imported 

pulp.     This might necessitate aaothar amali refiner of a 

more effileient type to enable the system to be used with 

complete flexibility,    St would also be necessary to add 

siting to the paper when this ie being made and possibly also 

wet» strengthening agents.    By the uss of additives ft is now 

poeslhAe to make high wet strength mllSboard which withstands 

extreme climatic and transport conditions 0 and this commanda 

a correspondingly higher price.    Actually the original 

specification envisaged the use of renin eine, and this particular 

addition to the system Is not a great problem.    Certainly 

there will be no lack oi apace after the rearrangement of the 

machinée? 

A further advantage of mia recommeadation ie that the 

labour force required for running the machine house and drier« 

wilt be considerably reduced«, ae only one unit will exiet and 

four machinée aad 5 pressée are eliminated.    The installation 

of calender stack* at the new reeling-up end at the end of the 

pressât dryer will eliminate «he preeent hand operated 

calenders,    li these are followed by a separate unit for slitting 

i nd trimming the reel and cutting it into sheets, then the 

1 
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inefficient operation as carried out at present mad the 

considerable amount of labour involved will bo eliminated. 

Naturally, when the heavy boards are being made it will 

etili be necessary to use a hand proeess as at present (with 

the improvements already suggested under Short-Term 

Recommendations i so that this equipment will have to remain 

on sue in position.    However, the labour required to operate 

it will be called into action only as required.    It should be 

possible to operate the composite machine suggested with a 

maximum of 4 men per shift, once it is running smoothly. 

"«•^MB* Profitai 

The above short and long-term recommendations are 

taken into account in compiling the cost sheets shown in 

Tables 'i6 and i 7. 

Table 16, shows a cost sheet drawn up on the aeeumptioa 

that the mill could make 4,000 tone per annum of fluting medium 

or wrappings „    Table 17, shows a similar cost sheet based 

on 4, 000 tons per annum of white lined boxboard.    For the 

purpose of the calculations, it has been assumed that the 

alterations involved would eost approximately £ 70000, and 

thxs has increased the depreciation and interest charges 

accordingly*    It will' be seen that, in Ine case of the fluting 

and wrappings, a pre lit of approximately £.8=6 per ton is 

estimated;  and in the caee of the whits »lined boxboard the profit 

is approximately £, 20 per ton.    Ae already stated it will not be 

possible to run full time on fluting and make 4,000 tons per 

amtum.    However   «object to the assumptions made being 

correct, the mill should be able if make on a», average 

approcJr.iiïieïy g, 30 per £on proßt   by manufacturing •whatever 
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Tabi« 16 

COST SHEET 
WRAPPINGS AND FLUTING 

(TONS 4, 000 P.A.) 

Item 

Stolks 

Quantity 

T.7,333 

Unit Price Coat p.a. (£. 

1. £. 2. 5 It.330 
2. Ca»»tic teda T.     M7 £. 30.0 17,610 
3. Chemical« T.    220 i. 2S.0 5,500 
4. Water 792,000 eu. m. £. 0.03 23.760 
5. Diesel oil T.2,000 £. 19.47 38,940 
6. Fu«l oil T.3,000 £. 11.01 33.030 
7. Labour 200 m«n • 36, 000 
8. Management, «te. . « 10,000 
9. Maintenance ) 

Material»      ) • - 8,000 
10. Standing chargea . . 6,600 
11. Depreciation £.SSO, 000 7.5*» 41,250 
12. Interest £.SSO,000 5.0% 27. 500 
13. Total 266,520 
14. Substandard papar T.     400 £. 49.5 19.800 
IS. Coat pmr annum 246,720 
16. Cost per ton saleable paper (dry basis) £.61.7 
17. Cost per ton saleable paper (air-dry) £.57.4 
18. Average selling price p*r ton (air-dry) £.66.0 
19. Profit par tost. £.   6.6 
20. Profit per annum 

• . 

£.34.400 

Noto 

5. 

9.10 

11.1 

1 

20. 

Assumes 100" stalks and 60% yield (dry basis) at estimated 
prie« of castor stalks. 

Assume« 8% on stalks at current price. 

Assumes rosin/alum sizing and/or wet strengthening agent. 

Assumes 180 eu. m. per ton of espar. 

Based on reasonable current practice and prices. 

Based on one-shift reconysaandjjjAaaa (T§£|g< 13j^ 

Allows for a highly-experienced esecutivo. 

Based on present costs. 

Assumes £.70,000 for cost of alteration«, «te. 

Assume« approximately 10% substandard paper valued at 73% 
of average sailing prie«. 

I« IS. divided by 4,000 tons. 

Assume« that the paper as sold contains 7% moisture. 

As deduced in Part OSd. 

Difference between 18. and 17. 

Is 19.  multiplied by 4,000 tons. 
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COST SHEET 
WHITE -LINED BOXBOARD 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
li. 
17. 
II. 
19. 
20. 
21. 

Nous 

?.. 

3. 

4. 

5. 

6.7. 

8. 

9. 

10,11. 

12.13. 

15. 

17. 

18. 

19. 

(TONS 4.000 P.A.) 

IUm Quantity Unit Pries Copt p.a. (£. 

SUlks T.58,647 £.  2.5 14.447 
Wood palp T.   9.243 f.40.0 55.971 
Caaotlc sods T.       470 £.30.0 14.100 
Chemicals T.          15 £.25.0 32S 
Water 792,000 cu. m £.   0.03 23.740 
DUsol oil t. 2.000 £.19.47 38.940 
Fuol oil £.3.000 f.11.01 33.030 
Labour 200 moa . 34.000 
Management, «te. • . 10,000 
Maintenance ) 
MaUrUls      ) • - 8,000 
Steading chargos • . 6.400 
Depreciation £.550.000 7.5% 41.250 
Intersat £.550.000 3.0% 27. 500 
Total 369! f5Ô 
Sube tenda rd board T.       400 £.51 20.400 
Cost por annum 2i9, 350 
Cost por toa saloabU board (dry baoio) £.72.3 
Cost por toa taloablo board (air dry) £.45.1 
A vor ago selling prie o por toa (air dry) £.15.0 
Proal par toa 
Profit por aaaum M*, ¿od 

Assumo 80% sulks and 60% yiold (dry basis) at ostimatod 
pries of castor stelks. 

Assumes 20% bleached coniferous salphiU pulpt   95% yUld. 
Pries based os currant European prices plus freight. 

Assumes 8"t on stalks at currant pries. 

A s sums» adequate rosin/ alum sizing. 

Assumst 180 -u. m. psr ton of board. 

Based on reasonable current practice and prisas. 

Based on one-shift recommendations (Tablo 13). 

Allows for a hlgblyoapsrioacod oacecutlve. 

Baaed en proeont costs. 

Asoumss £.70,000 for cost of alterations, ote. 

Assumes approximately 10% eubeUndard board, valued at 
40% of average soiling price. 

Is 14. divided by 4,000 tons. 

Assumes that tke board as sold contains 10^ moisture. 

As deduced in Part IHd. 

Difference hotween 19 and 18. 
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is regarded as bMt for tlM market at the particular time. 

The figure« In the «bow* Ubi«« Indicato an estimated 

profit of fi. 34 000 and fi. 80,000 per sananas If the factory 

makes 4, 000 tana per annum of wrappings and fluting, or 

t»Mto îic*â boxbcavd ; respectively,    Since I* la unlikely to 

be able *© rim OD cither e&eirely (for raw tona given above), 

it tanzas reasonable to assuma that It may make approximately 

2, 000 tons oí each,    'An this event the profit would bo 

approximately fi. M, 000 per annum.    Since the machino cannot 

produce the papar at the rate of 13 to 14 ton« par day It will 

have to make the board to an extent which win enable this 

average to be maintained. 

Thaso cost sheets may have to be revised when the Adi 

oBc>c¿ «ao prices oí the devaluation of Starling is known. 

Howovor   "he major problem which determines the viability 

•d the ab>3"-fo recommendations Is, always, the raw material 

•piwttlea ' tf.t present uaaecidodí« 
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PARTY 

SUMMARY OF COHCLU8IOWS AND 

RECOMMENDATIONS 

This Part oí the Report la summarised is such a way 

that it eaa be road completely independently of the moro 

technical and detailed matter dealt with la Parto U to IV. 

it ie therefore intended primarily for those who deeire to 

know of the gear rat conclusions reached «ad me recommendation« 

made, w/tfcout needing to etudy the technical and oner arguments 

on which they are based.    It can therefore be rend quito 

independently of the remainder of the Report. 

Conchmloao 

v    This mm wae bvUt to make 4,000 tone per aaanm of 

miirjoarrt. and poosibly other producto of a rather hotter 

quality   using cotton stalks and poeoibly waste cement seeks. 

Thfe was fco be achieved by means off a palp preparation plant 

«or coavr sting tibe cotton stalks Into cellulose palp,, and S 

vat type machines for converting taw pulp into board. 

2. Ae processed by tao method envisaged, cotton stalks 

are an unsuitable material for making any bat the very heavy 

,md rigid typea of board, eiace they lack flexibility.    Their 

use Is also limited by the dark colour of the resulting product. 

3. On the whole ama apart from a possible bottle neck 

at titnas as the drrco   the capacity of me plant is adequate to 

produco ;•&© «fated quantity of 4, 000 tone per annum.    However, 

for variolas reasons it has never been run at anything like fall 

capacity     ?», has occasionally run 2 shifts per day, but now 

only \ sfcSöt per day äs worked. 
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(a)   A principal contributory erase of ttto lo« prometto» 

is «he difficulty in soiling «ho board mode.    The présent 

customers complais of the quality of the board*, aad particularly 

of bad cutting »nd variation» in thickness «at basis «eight 

(«eight per unit are»}.    !ts rigidity and britdoness restriete 

its ase to cheap suitcases   bookbinding covers and handbag 

stATfenero,    The low price is probably the only attraction, I.e.. 

£,45 per Son, c.i.f, Khartoum. 

<S.    Although the mill machinery is designed to produce 

4,000 ?ons per «nam», i.e.. approximately IS. S tons per «my. 

the production for the U months ended June 1*67 P «ne in met 

only Approximately 1*0 tons of saleable boat«.    The present 

producción is said to he approximately 2 tone per day. bat the 

proporäca of substandard board which has to he re-pulped is 

C'-5<B.a?*)!<asAbleo 

5, Despite the low price end the email output, it is very 

difficult lo and a market for the œÛl S products.    Quite 

¿pare, &?&£> the fact that sales are hindered by the poor quality. 

& preliminary study of the statistics lodientas t^at there cannai 

be M very l»rgo merket in the Sudan for this particular type of 

board- 

6, The éif&cultios are greatly aggravated by the fact 

that the (iftsh Agricultural Cooperation Board has decided to 

COP«« planting cottcra in the region of the factory, thereby cutting 

of* itu prtacipat raw material (cotton stalks).    If mis policy io 

put into etfoct it will moan that the nafll m4H have no raw material 

üí this nature from /une, ¡1969 onwards.    The possible use of 

ertsfor atiifcu   which are bfing planted instead of cotisa  is being 

actively puffsttcid bus there ie no certainty of its succose; 
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howevor. if fai unlikely that castor win bo any wore« than 

cotton stalks, and if aa improved variation of tí» präsent 

process Is used, they might well be batter. 

7.    Though «hs capacity af •a mill is probably adäquat«, 

the machinery is in general crate sad lacks As refinements 

necessary to obtain smooth and efficient running.    This 

com moni applioe particularly to tía» vat boari tnairbfaes, of 

which there ars 5, siaco these play aa important part in 

producing the finished board.    Details of tao numerous respects 

in which improvements can ba iatrodacsd ara given la Fart IV 

under Short-Term Recommendations; individually they ara 

maters off dotali, hut collectively tbay determine the efficiency 

of the running of the mm and they therefore have e hearing on 

prt,>£3£:ibfl£ty, 

3,    An bapo75»vA deficiency is the absence of any proper 

»yetota of technical control     A laboratory exists, but it is 

¿aadtequaioly supplied with inferior material and, at the time 

oí tiív? vt¿''£, teme ahnest asoleas.    £n any case tìiere la no 

cvìiSottce th«t prope? use «as being made of such results as 

wrsri: obíaiawü, 

9,    The mill ha« at present 109 mfll workers operating 

sn. a naomtag ahñft only,    ft ia therefore,, considerably 

tìvcrtnauraed, aad tba Immediate 25% reduction recommended 

c&u!â bo made without affecting production» 

Ï0„     The production position is Airther aggravated by a 

poor o'ife« <yt mafe'^oance and frequent breakdowns.    This 

¿ppcATc í j be diic fu Stórse part to the difficulty of obtaining 

spares >. ctàaj to Uhr* closing of the Sues Canal.    However, it 
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<• not doe entirely to this, uri much could be done immediately 

by a properly organised programme of preventive maintenance. 

11. By tulag the agar*» In the nul record» far Ih« vemr 

ended June   196?, a production cost hat bee* calculated 

(Table lü}.    It shows » loss of over £.60,000 por em»m„ 

excluding interest charge». 

12, Tabi« 12 i« » cost sheet based on present conditions, 

»ad »hows «be position »»Burning the »ill I» »We »t the prese** 

time to make the »pacified 4,000 ton» of board per aanum from 

cotton «talk» and «aste paper with only 10% of substandard 

papar*    It wffi be »»on that even in these optimistic circumstance» 

the caul would lose about £.20,000 per annum, emclndtog Interest 

charge»< 

Recommendation» 

I.    Th« ouootf on of a substitute raw material for cotton 

stalk» sbsuld be jiwsraued actively.    The »rot choice is castor 

plant Biadi» ÍRicitMS communiai which will be available in about 

Mtn.'n, '.-%G.    Preliminary laboratory tests should be made 

iß tho tiviit ùute&nce to fccdleate Che best chemical and physical 

pulping esattetene to be u»cd.    These should be followed by 

•W tria***    in the meantime, test», both In the laboratory 

nrvii «íhererisp. sk&uid he made on other likely raw material»,, 

A iota? ï'.u»h Iö being tried uut, but is unlikely to be successful, 

A mc'Tc pr «-¿raising possibility is reeds from Kassel» or even 

Ihagaotie ,.¿- km At stacks from Khash el Clrba, assuming cheap 

l-ranijp'3?t ¿aeilitlee être available.    In any case the best 

'ctt&&.tit»nvi í'.'t-r operating any of these should be based on a 

combiKAêiofi y? laboratory arid mill experimenta, the first to 

•Jc»m^aí-ir,Mí? fc!ie benf meticci of operati cm and me oecoad to shew 
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how it caa bo adapted to practical use In the existing miU. 

If altor all thore is any possibility of the continued «too of 

cotton »talks   then there should bo a raapproiaal of the present 

method of processing so as to givo a moro flexible typo of 

board.    !f however, cotton stalks aro finished so frr ao 

the Gach »rea te osneornod* then ibis point will not arise, 

2,    A T»ygo number of abort term recommendations are 

gut forward,    These cover ©very aspect of me mUl work from 

the collection of ¿be raw material to the deapatcb of tao finished 

board.    Pat ieto offoct they should result in material economie» 

resulting from purely operational procedures, such ao handling 

the raw material,, saving fibre, recovery of or otherwise 

reducing chemical costa. improving the stock preparation«, 

improving preosLag aed drying, and eliminating the principal 

customer cooapiainia of bad trimming and non -uniformity of 

propcriieoa    Moat of theoe r« commendation« can be put into 

effect wither»« delay, und at litäe cost, 

3. The labour situation should be examined closely. 

Suggestions have already been put forward as to how the mil? 

labour force can be reduced from the present 103 man to by 

about 25%.     it is believed that this can be done wimout detriment 

to present operations 

4, Ibero is at präsent no measure of technical control. 

This should be introduced immediately by repairing broken 

equipment in the laboratory and installing the additional 

instruments repaired for testing.    These are enumerated in 

Part XV.    Most important of all, arrangements should be made 

to enouro thai use is made of the renaît« obtained   as distinct 

from racily record&tg «here ao has boon drd» in the past. 

1 
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5, The overall maintenance of the nain ehoald ta brought 

up-to-date «ad tapi tima ta * talas cavi eyetam of planimi 

preventivo maintenance» 

6. Tb« above are all »hört tan» rocomnmadationo,, ani 

are not Ukely to improve UM oratali financial poaitioB of la« 

min very considerably,    Tbay »houli however, nerve to reduce 

dia loa«e*      Tta rea! eolutioa to tba problem of tta Aroma 

Cardbonri Factory muet of aaeeaatty ta a long-term osa. 

It la therefor« enggeetei that the nam abandone entirely or 

almost entirety tta manufacturo ei cardboard In ataata, ana 

makaa prorlalon for maanfaetarlng net only tata product tat 

alao a fairly wide rango of papera ani boarie ea a eenttnuoae 

web which may ta raclai up.    Tala woaM enable me factory 

to autor a far wiaar market wan at preeaat  ani ftare obooM 

ta no diflttculty ia eoUifag 4» 000 tona par una. 

Tta type of product that wonM ta moie wenld ranga from 

choup brown wrapping« ani tta Inaüe material (fluting) need 

In making corrúgate« cartona, to tanboari. ani in particular 

the better Quality of «bita linei boxtaari aa uaei for eboe 

base-e r etc     «a ttoae cirenmetaaeae it ia even poeeible that 

a low graia of carton couli be mad«,    Tbia of conree, would 

entail jpcclal aiiitlottal machinary which taa not been taken 

into aecoont, tat it might be callable for e omo of tta producta 

aeat out by the factoriee of tta TniHitrlnl Development 

Corporation, e.g. , tta Obion Drying mctory at Kaceala. 

However, not allowing for tibia„ Ota above protacle cool« eaeily 

ta abaortai by the «slating erado in Khartoum ani tlaowtare. 

>t te therefore recemœeaiod mat tbia poaeibttity be explored 

oa the li,3<a« »it oat in tta above Report. 
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7, ka order to implement the «bo**. It is recommended 

that consideration bo given to the re -arrangement of the S 

existing vat taacbisos to form one long continuous machine. 

This would be linked wish the preeont tannai dryer by monne 

of p?ecn van J o cita preliminary drying cylinder«   a¡> that the 

paper or î»a&rd woulä emerge frema the outlet end of the 

present dryer tu> a eantâniuua roll.     The present handliag of 

it in she©* iorm„ wfcJcto tardives a considerable amount of 

la boar cmd waste „ would be eliminated.    This would not 

preclude «bo existing types of board from being made as at 

present, but owing to tboir 3«jw price they wouli be made only 

io ¿fil! up ¡the tzî'D! £f other orders ware not available0 or ft© 

built, up ?«BSUJ.JJO.    A preliminary study of the conditions of 

''&o rrÄll fstdtease th»e the aîftnratioEJi outllnad above ar<t» a 

dioèictfe pwacibility (see Fig, 4).    However, thoy nood to be 

nfudicd £n greater detail, is particular by an expert on paper 

and board! rnâcMTtcrjf ina&MÍdCí<ur©, who can desi w£$h she 

importan? problem ui convoking the 3 intermfôtent vats into 

one c&>i:tìoattu*; macine at ehe lowest cost, 

8, ¡in ordov ta make the white lined boxbonrd it will 

be; netcoorvry tö import a certain amount of bleachod or 

unbleached eulpbieo pu i¡» made from coniferous wood, since 

tlits in ©Oí available in the Sudan,    The amount involved is 

relatively small c probably 10 to 1ST» of the total annual 

prodvctíu::.   huí ite uc«s would enable a product of fer higher 

<jv.a!lty dartd tao reí ore selling price J to be made. 

1 
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9,    Tabla« 16 »od 17 ara production cost sheets showing 

the estimated molts of making 4,000 toa« pa» annum of 

oitaer wrapping or fluting piper or «la« white-lined bostboar«. 

Tboy take into aceooaft all the recommended improvements 

i-.it lovvrcivti io (ala Report,    These represent tho two extremes 

likely to be nutnuSsctured.    Actually it «ffl «ot be posatole 

to make 4,000 tons oí the former because the capacity of fee 

MiAgle machia* «OS be inadequate     However, the capacity 

ohouM be adsqonte to giv» tae requisite output matdag partly 

the l&gfcter type aai partly the keevier typo of product. 

The figures la the above tables Indicate aa estimated 

preßt of £„ 34,000 and &. 80, OOO per amana if the factory 

rc-.ftn.citr 4., 000 taw pnr unta of wrappings and flutiaa, or 

v^r*fí.w«.«tí tonboerd,, respectively.     Slaee It la unlikely to 

bo »ble t?> run •» óühssv entirely (for reasoea given above), 

f r. acarar, rfuwembSe to asaume that it may make cpproximately 

,t OOn t^t*. tîïcmhe     n this event we profit would be 

»pj»r<wLíjBsa«*>5y ft< 50,000 per antnm,    Since the machiac 

c«o>iv3« prothscc the p&por at the) rate of 13 to 14 toes per day» 

if vol biw© to mah® di« board to aa eacteat which arili enable 

this »\t>ra¡|e to be raróatulasd* 

These coat sheets may have to be revised atea the 

ftjJl erect co prtcoa oí th© devaluation of Sterling is knarrm,, 

H^tv?7   ike major problem wtiich determines the viabiMty 

c:V th< alxwo recommendation* la, always, me raw material 

pc3f.ti.3-n Jat present undecided). 
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10. Ha addition to jinUtog «ho mtn oa a profitable beale, 

mia foumnmoiolatlnii «m also M«I foreiga c»*r»acy. becauee 

mû the produite of tala aatsr» M« at preaeat Importe*. 

Probably aboot 400 tona of woo* pal» «A he*» to ba Imported, 

bot this «fu atm aava eurraaey ataca It la at presesi baiag 

imported tn tao foni of papar, which, la more eapeaaftve. 

Tba factory will however, corno lato compatita»» ao fir aa 

wrapplage ara coscaree* with tao ni» aparata« by «ba KMtaaal 

Papar fadoalrloa Ltt., la Khartoem (aao AppawJIx). aeeemlag 

that tala «tarta up apila aaeeooofally. 

11. It la ballavo* that tao aboro loo* tan» aaggaatioa 

offer« tao oaly aalvatloa for tao Aroma Cetdboard Factory, 

£f for aay roaaoa It eaaaot ba laaalemeateC aa4 If moreovar 

it ia not poaaibU to Hai a auitoMa local raw material to ba 

use* at aa oeoaomleal price, atea tha faatory eaaaot ahow a 

profits aa* If latoraat as* depreciation charge» ara toko» 

into aceouat tba loaa meet lawrltably b» eoaalaereble.    Ualoaa 

such a loaa la to ba talorato* for othar raaaoaa (a.f.. giviag 

omploymeat$„ than me oaly alteraetive la to »hot tba min. 

Xo tata eveat tha uaa of tha eejafamaat «leewbero In the Sedee 

might bo eoaaldered, a» ita eeWag vate» outside tha Sedan 

wool* be oBtreaaaly amali     There I» a oagfoatloB that a «tody 

bo ma*o of tha posaibOlty of a palp aa* papar industry for tao 

Sudan a» a whole.    Sf aoeh a ataty la ma*a. tba fncorperatioa 

of tha oatotiag oajolpmaat from tha Aroma factory wool* bo 

logicai although, »• already potato* oat. It to of vary Unito* 

nao whfm arraaga* to prosoco «hosts matea« of roela of paper 

or boar*. 

1 
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12.    A« aa aparoodmato aai 

to tele mat Ite major aUorattoaa 

cost apsroodmatoly £.70,000.      Äff te 1» 

with mo recommendation» moda, it may 

Imptemoatatioa off mis wo A by mo Tafoo 

could bo o moma« of sotdlag mo preeeat 

to my viow tho roaponoibility for mo 

largely on the took of a propir roaofbflity 

ia *be Ont laetaaco.    Tato toi to 

proeooo being choeen» aai aa eoi 

limito« market.    Tato bao 

of (bo machinery inetalled aal by a 

to rumini mo mA.    It eoemo to 

sM«s to bring «Mo mattar to a 

esacluaioa ant if mo 

approve«, moa moy may wall 

GirftBc*-a compromtoo.    It ehould 

«hat mtxf P»BO for mo roeoaotraetloB 

toptonseatatloa of oneb plaae oboali 

Government of the Sanaa or by tbolr 

before mo mill to accepted. 

it 

above weald 

»proceed 

btthattbo 

eontroveretol pooittoa. 

loeeee dopando 

Stody for me project 

omtorialaad 

baiai 

of 

bo 

having a very 

by mo Mmitattoao 

of efficiency 

> totoraot of both 

aai amicable 

lino Report are 

HM to roach a 

, be emana «leed 

t feetory aai tao 

by mo 

repreeentativois 

January, Ifot. Jolino Oraat 
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PART VI 

APPENDIX 

NATIONAL PAPKRfl QIPUBTRIBB LTP, 

A report on Ito »bove mil» has bean »»*• ** »• re<»est 

of me Sudan Industrial Resomreh !netitute sai Ite ernten 

FadustrlsA Bank 

For mis parpo»« tí» mill MI Waited on the JO» November, 

1967?  a previous brief visit and already »••* »**» ** *• 

course of me main study, on Im* November, Ifot. 

A thorough rsport ««UIBWIM also pra^ioualy been 

mate by a Research Knotltuto team, under the leadership of 

Mr. H. ¿. W. Swim, and this «ns made available to ma. 

On ma occasion of my viali ma following worn alao 

presosi: 

Ifr. H. jr. W. Smith, Sudan Sanuetrial Rssoarch instituto- 

Mr. Tngalair Mohamed, BnfJnssr, Sudan ladnatrial Bank. 

Mr. Shnmam Omar. economist, Sudan industrial Bank. 

Mr. A, Nicol», Managing Diraetor. 

Mr. A. John, Director. 

Tho ganaral position la mat ma Bank ha« supplied to a 

private company,, enanco Sfor befldtag ani mante* mia ánctery. 

n was taut t© produca mainly gray wrappings and fintine pspsr, 

aedi to Mart up In 1963.    Up to about S momma before my 

iia£t (it was nafa) roeoipta ani conta warn >jst about in balance, 

but the production of ma factory wan handicappai by Inadequate 

raw materials, and mo Company baa baon oanblo to moat its 

internst charge« and napn »monte of capital to me Bank.    An 

additiunal loan has hewn requeeted in order to put into operation 
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eertoln improvements «od 

wflfl enable production to be 

«hick it is elate»«, 

«ad« greater profit 

A» stated, the muí «M buUt to make grey wrapping* 

«ad fluting papere, but its principal product «t tfe* tin»« la 

qusstioa was a 30- loO (mostly 75) grams por sonar« metre 

imitation traft wrapping mads from toe«! w«sts„    Originally, 

the mOl had a certain amount of protection, throng* the 1996 

Co&cessSoaa Act, aguiast imports of similor materiale.    For 

•oie« 3 years, however. St had lachad sdegnate protection«    The 

cAp&eîty wft« said to be 90 toss psr month,, hot it was believed 

that this could be doubted for «a lavestmeet of «boat 1.18.000. 

During the first year, difficulty was «Is© experienced 

with effitaent disposal.     The mill had run for two 12-hour shifts 

por day, making wrappings of the poorer grades of which there 

is »nia to be a big consumption la Khartoum} these correspond 

with a z-a&cr low-grade of imitati« kraft, of no great strength. 

n npproadUwfttoly May, 1967» troubla was aaqporieacod 

with tóso mróa boiter plant owing to the net that it was «Hawed 

t© rus tìry,    The boiler coUapsod and has had to bs removed» 

enA it vfll shortly be replaced« 

Tésa Beak ia understandably worried about the future of 

the miSL oepecielly as they are baiag asked for more money 

üv order ito put it on a profitable basis.    The teaetieafag of 

tho milî a£*o has some beariag oa the Aroma Cardboard Factory 

problem, partly because it io a potential user of the Aroma 

pulp, a matter dealt with *a the naia Report (Part Œh  «ad 

1 
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partly because It manufacturas gray board and ftutiag.     la 

the latter connection tharafora. It could wall ba a competitor 

of tha Aroma factory if tha long •tan» recommendation* roada 

in tha praoent Report ara put iato affect. 

My tarma of référença for this Study can ba summarised 

as follows,    1 wae asked to comment on the following points: - 

¡L    The condition of the machinery;   to what extent la 

it able to produce, or does it require altération? 

2,    The reason for tha accident to the bollar, and what 

can ba done to prevent Ita recurrence. 

5. Raw materiale and other supplias, 

4,    The quality of the product. 

5     Comments cm costing. 

6. The vague o£ th« plant. 

7. The poeeihUe uoe of Aroma pulp la tha plant, 

!t ehould be made clear that the mill wae not running 

during either of my visite, and as stated, it had been «hut 

lor 5 months      Alvo the wet end and felt system of the paper 

machine had been dismantled. 

Raw Materiate 

An attempt to solve the problem of ohortago of raw 

material (waste paper) had been made by importing mechanical 

wood pulp     This however, attracted a duty of 40%, bot this 

has recently been reduced to 10%.    However, pulp had been 

etored at the Cuatoms in Port Sudan for eome 2 years 

awaiting this decision, and big demurrage charges had been 

incurred« 
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The raw mat«rials are normally mixed «Mt« papers 

of all kindo, including cement Mcka.    They ara obtained 

through a contractor and ava roughly gradad but not sorted 

in the usual senae of the word.    The price ranges fro» £.9 

to £, 40 per ton according to grade, hut the contento of any 

one particular grade are very variable.    Most of that used 

however, seems to be priced at £.9 per ton.    Importad 

mechanical wood pulp coats £. S3 per ton.    Formerly, used 

newspapers were imported at £. IS per ton, but as they are 

licensed on «he basis of import for direct use as wrappers, 

th« price la too high for them to be used as raw material 

at the factory.    During the cloaed period of the mill, waste 

pap«r has W«a collected, and there is now an accumulation 

oí 500 to 600 tons, 

At? aft atnpt was made shortly before the mill closed 

to ua« the cotton stalk pulp from the Aroma Cardboard 

Factory      )t gave fair results In a furnish of 25% Aroma 

pulp,, 29% local waste papers and 90% used cement sacks, 

but its short fibre was a drawback.    Probably 19% could 

be used without détriment in this respect, but the value to 

th« p&per rofU was said to be no more than that of the local 

wast« paper¡  this Ï question. 

Brief Description of Mill 

Th* waste paper is treated in 2 kollergaags, capacity 

200 to ÎO0 kgnv each, on a 1 hour time cycle.     The pulp 

is than transferred to storage tanks with water;   and «hence 

by gravity to 2 hollanders fitted with iron bara«.     The make 

of fcheue us not knows, but they appear to be Italian in origin. 

^ 

1 
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Each has m capacity of 150 kg», aal the operating Una 

is 0. 5 - ! hour.    A vertical coaraa grid 1« used to trap 

strings, «te.     Fro» th« hollandere ta« pulp U dropped lato 

a chaat, but pump troablaa bava baa« experienced duo to the 

coarse Impurities present, and tha pump originally installed 

haa therefore b««n raplaead by a boma^mada backat load. 

Tha pulp tbus raaebas tha baadbox, «bar« alam la addad 

(but no rooln) and If a kraft typa of papar la bring nada, a 

brown dya la addad bar« alao. 

Tba preparad pulp man paaoaa through a flat machine 

aerean with 4 paira of plataa, all la vary bad condition dna 

to clumsy efforts to opan up tba bota* and laoraaaa tba capacity. 

yt wae said however, that only tba 2 boat of tha 4 plataa were 

ua»d~    Tha machine baa a aimple baadbox, breaetbos and 

slice 7 viâi 4 auction boxee (vacuata, 4. S).    Thar« la ona 

plain faltad couch, but tha rubbar reu la «aid to ba unaatiafactory 

owing to warpiag by boat.    Than followa ona straight plain 

presa, and oaa reversing praaa with atontto top rolla and 

rubbar botftoao rolla.    Thara ara than 4 nre<4ryera (presaur« 

2, 3 atm. J,. S down and 1 up  ad badly acorad.    Thay ara 

cleanad by moana of a poor typa of boeoa maia doctor. 

The eiftg?« Yaakao cylinder «hieb followa la In fair 

condition conaidarlag tha material baing need.    Thara la a 

spar -typa reel up. and tba dry popar la cat off In vada aa 

required and guffiotlaed to alaa along two eegee.    Tbla «aa 

found by tba Raoaarch laatltata tan» formsrly Investigating 

the factory to ba Inaccurate and wmeteful, baeauaa tba sbaata 

coming from She bottom and top of tba real up are of différant 
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The drive has a Swiss »made apead controller, which 

said to be too complicated te* ose, and this has boon 

changed to » pulley method of changing upeeds. 

ît le believed that production could b« doubted by putting 

In 2 or S mor« drying cylinders,    thmrm Is adequate room 

for theo«   especially as there to a long iw between the 

reverelng prosa and the firet existing cylinder.    The meximuin 

possible apeed of the «achino drivo Is 110 metres por miaute, 

A hydrapulper Is aloo suggested as a maans of daallag with 

the waste papar and broke, 

Water ta obtained from an 800-ft   doap watt and tha 

•fJluont la allowed to sediment w «labórate pita which permit 

the recovery of a certain amount of ft« waate water and 

fibre.    However, from time to tttoe and «specially when 

coloured papere are being made, It la necessary to shut «he 

•yoîem ¡for ! day per week Íusually Fridays) la order to 

change the water. 

The boiler accident was due to «he boiler man Calling 

«sloop, and the botter being allowed to go dry.    When water 

was added to i&e hot boiler, it coUapaed.    A new boiler to 

on order from lltely and should be working in about 3 months. 

The production we* aald to be 3. » to 4. S tone per day. 

and the broke (substandard paper) amounted to approximately 

I ton per day.    The machine ran at 40 to SO metre* per 

mlantap and makes a reel ISO em. trim.    It la under the 

above conditions that the mill was eaid to have been breaking 

even- 
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Labour 

Tke etaff ha* baaa relalaad, together wftfk tke prlaeliuU 

operative*, dorsnf the «tal aavtael, i« aatklaofloa af tao 

start««p agaia.    The mill warfca 4 day* par ink, «ad II I« 

aaoamed feat there are 20 workéjaj heurt per 14«hour day, 

to allow far atop* or rotta,at«*    Tho payroll fptala 75, but 

tko foallty of tho labour la regarda* aa paar. 

Tabla 1 Uata tha labour payroll at tao timo of tho 

shutdown (por shift ualoss otherwlee atatod). 

Handling waote 
KoUargaafS 2to3 
HaUaador 
Cheat ate. 
Seraaa 
Wire end 
Proaa part 
Dry aad aad raal 
QuUlatiao 
Sorting (flrU) 5 por day 

(Wya) 2 por day 
Packing 4.5 por day 
Bollar 
Eloetrieal 
Foromoa 
Aaalataat foromoa 
Watchman 
Carpenter 1 par day 
Wane* popar collection 

( by outetde coatraetor 
bat apaalaUy for mlU) S por day 

Drivera S por day 
Maintenance workora J por day 
Wagaa paid: 

Unskilled f.0.26 ta £.0.35 par day 
plus overtime. 

Sktllod 1.0.40 ta £.0.45 per day 
plua overtime. 

Fuel aad Power. 

Boiler requirements 
Electricity (which la 

parchaaod) 

220 gallaao oí fuel oü per shift. 

365 kw. hours per tan» 
equivalent to £.4 to £. 5 
per tea of product made. 
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Coti«. Solila* Prteo. te. 

Soiling prfeo« vary aceotdftag to th« protect* mad«.     Taaot 

^ 

Imitation knit 

m 

I.40t» C. 45 pert««, 
(t.79 hmtmr* traéo üaawnu, 
M tkmrm at« tovoral rnMilg naan). 

( t.Mt« 1.40 mtr tan. 

Othor product« MSptrt«, 

For tao parpo«« of ta« lav««tigati«a carvted out by &• R«««ar«h 

laotttuto, «a« avarago «oUiag prie« «a« takoa M t. 74 p«r too. 

A« already stated, tho Reeearch aa«Htnt« hat already mad« 

• thorough study of thia problona.    A 41-hour clo««ly controlled 

trial run WM mad«, aad im coa«e«uemce, ta« following production 

coat she«* wat drawn «p (Tobi« I).    Tho pap«r produced va* 

weighed, aad th« oth«r consumati«« war« measured «bor« 

possible)   ia other caso« avo rag« valu«« baaod ea tao o month« 

oadod D«c«rnbor 1966 wer« uo«d la th« calculation«. 

Tabi« 2 Total coot 
(t.) 

Raw matorlaU at £.9.0 par torn 89.9 
Wig«« (70 moa) 74.9 
Funi Ott 37.9 
Electricity (2, ??0 kw.) 31.4 
Packlag 4.2 
Salario« tic. aad admiaUtvatioa 34.2 
Vehicle« 21.S 
»epnir« t« piaat 14.2 
S .jaro« 37.3 
Sanitary «.2 
Electrical r«paire 1.4 
Salo« enpeaae« 3.5 
Modica! 0.1 
T-one port l.é 
Tool« 0.2 
Land 4.0 
Doprociatiaai 

Buildlag 31.9 
Plan* aad machia« ry 111.9 
OfBce 1.3 

Internst (Sudan laduatrlal Bank) ¿4.6 
Private lean 10.9 

Total *42.7 
Productioa 7.350kgm. 
Coot por toa £.73.S 
Sollimg prie« par toa £.74.0 
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Similar data from tbo Companys records (which I 

did not eeo) for UM parlad 1st Jnly to Slat December. If64, 

war« Mil to give a total prude cri on «oat of t. 4T, Oft for 

a production of 493 eoMt  L o., eaulralent to a total producta«» 

coat of about i. 91 por toa. 

Conclusione and Recommandât! ono 

2.    Generally apeakiag , tho e onditioa of tao mecbiacvy 

to poor.    £f tao plant wao now at tao timo of installation in 

1963. taon It bao obviously boon vary badly maiatalnod.    There 

la much evidence of iagenione oanadJoacy la ovoreonnag 

mocbanleal dUflenltiot, bat tbooo or« of a orado and preearlouo 

naturo aad do not load to offloioncy-    Aa eanmple to tbo 

«illuoat treatment plont wbiob moot have booa aaaoaolw. 

whoraas eoinething mueb eimpter aad cheaper would probably 

bavo done aa won,   Another example to tbo bnchet-typo palp 

food   which to aot «bo root aaewer to tbo difficulty of baadUag 

uà« pulp by pomp,    Otbor examplea abonad throughout tbo mill, 

tí ornase varo no object, oao could, of coarto, mako many 

valid ougjioatlaaa for improving tbo efficiency aad production 

«4 tibia mm.    Thoro It no donbt bowovor, that two of tbo main 

itepruvomonta euggeeted by tbo Diroetora aro tonndr namely 

tbo uta of * bydrnpulpor to doni with tao «nato paperi aad 

iacrenting tbo drying capacity of tao papar machino, which 

mean» faator running.    Both woald teereaee ovaratt capacity. 

2.    Tbo production coat »boot evaluated ladapandtntly 

by tho Reeeerch Institute auggooto that   ondar proeoat condition 

thr mm could just about break even.    Tao figurer for tho toot 

MX te moatba of running are leaa aaauriag. 
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S.    However, I tetterò that uater »tttetantfelly the 

tao« operating condltioa» ae at aveeeat, bat «Uk bemNi 

efficiency   the factory could as rua to amaafaetare mote 

profitably.    A production cMt eheet fflustratiaa; wis Is eat 

oat 1B Tabi« 3. with explanatory aotea thereon.     The prevent 

selling prie« of C. 74 por toe shows a profit of £.17.1 por tao,, 

equivalent to £.29,600 per «mai, assuming a production off 

1 300 tona per »maun,    it win bo ootod that the principal 

differences between this coot »boot «ai those alrnedy p*osnced 

aro la tao amount of •atetando*« papar mate aast tao labour 

chargea.    Tao propoooi oyotooi la baooi oa 3»efcJft working, 

rather then two 12-hoar oblilo, aad it la bollava« that talo 

can be dono at ao extra eoot bat win roaolt la greater efficiency. 

Assuming that outstanding maintenance la brought apto «ate 

aad tao mñ% im ma efficiently, thon tao sutetunelard paper 

sbatti* tu* exceed S% of wo grooa pnadactloa oa tal» elaoa of 

papar« 

Tb« minimum improveaaeata necessary to obtain a 

production of 1* 300 tona par annum, assuming that adequate 

«mate papar is obtainable at £. 12 par toa. ara aa folì owe, 

(a)    Improved screening betwaoa the aollaadera aad 

cheats, enabling the palp to bo pampod to mo maeblaoo 

(>í   Improved macblaa aerean», 

ic¿   Installation of a slitter aad cattar.    The abavo 

might be carried out for approximately 1.7,000. 

4.    Raw mataríais présent a eoaaiderable problen». 

So far as concerns the start up of the mm whan the boiler 

*e -rr- £ast»i3«<d„ production seemo to be assured for a time by 

the targe accumulation of waste papero which has been made 
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xui'lfì ih'» mf>l î:as be?n claoed-     Talo vma about 600 tana 

wt tu* tirac* cf ray viali. &rd wiW prob»b!y be more at the time 

oi fb". ::*•.»".:t up.,    ìif adi cjuato supplì«s of waato paper caitaoi 

be 'AtAfstid î'ro:a Ihr Studma. &«n ft ta dÜHcul* fco oe& wker« 

uaí-'sí'^ctovy ouy.jKts can coso« £ro»j.    Tfce Aroatw cation 

»falfc palp in r.ctf very üAíisíecewry, acá in any ca.3« caaao* be 

houghï. ai A i.- ''.:?• v:M.--.à '-iV eatable th« Aram*. Cardboard 

F.vJ.oz? Co su:-i'-v<i '.a er, P^vt >'¥), 

The irope:v¿a5í,.ett of oaecbacîeal wood pulp ha* hmnn 

cotisid^raä tue £i tV» ia ¿tan* o>n aty scale uado* presen* 

cecSiliocx» ths proäv rcarg'n wiM b* reduced, o bica Ei-acâîuiicaî 

vry>r-ì e :;C';B £  ?>ìi ~s~ ioa,, A© agaiaet w&ate papere et £<•12 pear 

tei: i,ar il • >5 pft" C^1". »»w aa «s^uVraleat yield fe&oia!',    Tabï« 5 

at'^ìtnp^s f'j i:orçcii3v >.U* ~<äsiuft of uäing 50% »sack oídmete 

papar« cud m".cl'A\~::r.\ vraaû pulp,    Tâc proSt p<*r tea ¿e 

r,?tì:«ced tD ïi. .6,? ¿rtí oie- atm&ï proflt to fi, 10,050, but tao 

roïT ti-ouï'U jr>ía"c!v nui?. =cî'Js ?»ss îrî>iïfc!ii ûîva th« quaUiy oí 

feb.tí. protect v/wild br ?z¿p7.sr,¿',-'«í- 

5.     £»:> îcr c¡* waiA-a p&p*r is ci>aserïïîd.- Ì euggest that 

ito col'.oüt.i'sa is co^TAitr.-ä oui, iastwad oí bsf.rag carried au* 

by tho •a?c     't'iûu ".vs-r-y ht» aa-sic costly, bat experience has 

fouaö tímt it ia HfceV to brSxvï în lar&e? euppliee.    For tMs 

«•öatjsm íl„ 12 per ïW* has beets »iJcwed for ta© waste pap¿? 

coat in the calculât?-saa, iiiot-imd of â»9 p«r ton ao at prestai, 

» io apparent from ¿he- production eeet iiha«t Table 3 that an 

even hilgher prie* than tìnim could be paid (or specially good 

3?«' >1.- -. 
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Table 3 

PRODUCTION COST 

PRESENT OPERATING CONDITIONS . 1,500 T.P.A, 

(WAST! PAPKK) 

If m 

Wait« papers 
Fuel «ad electricity 
Labour 
Management aad office 
Maintenance mataríais 
Steading shargaa 
Depreciation 
Int« rast 
ToUl 
Substandard papar 
Total cost 
Cost par torn of product 
Packing 
Salllag costs 
Cost as mill 
Salliag pries 
Profit par ton 
Profit par 

Quantity Unit Coat     Cost p. a.  t. 

T.2,000 £.12,000 
oaa Notas 

66 ma» saa Natas 
sa« Notas 
sa« Nata« 
aaa Notas 

£.209,0*0 7.9% 
£. 20», 000 5.0% 

T.75 CIO 

m 

f. 24, 000 
13,900 
7.200 
9,000 
4,000 
3,000 

19,700 
10. 500 
¿2! »00 

1, 900 
81,400 
f. 94.2 

0.8 
1¿9 

t. 94.9 
t. 74.0 
f. 17.1 

t. 29.650 

Notas. 

1. Assumas 00% ylold aad 5% subataadard popar. 

2. Bassd on tho oquivalant of 0. 79 tons of fusi oil par ton 

of product at £.12. 000 par tan delirerò*. 

3. So« Tabla 4. 

4. Próvidos for an experience* (ax-patriate) popar maker. 

9, 6.   Based oa existing figures. 

7.    The sum used Is made up as follows (fram racards)- 

Buildings t.   57,634 
Plant and «Anchinery 141,020 
Office 1,620 
Miscellaneous 1.500 

201,774 
New equipment («ay) _ 

Total £.209,000 

7,226 
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0. 8M 7. 

19. AsraoMB tkat ti» Mpdftag 

of rabatradfttt faMr Is *. 10 pert«*. 

13. A oMtomavy fifum. 

14. Aarane« 2.1% of sdUag »*le«j« 

16. Fro» aallS ricorda. 

17. TW «&•*•»• Iwtwm 16 

15. SalTxT.l 

S* 

1§. 

i 
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Tibi« 4 

SUOOESTED LABOUR TORCE 

S-SHUTS.  1.500 T. P. A. 

Work Shlfta 

3 

Par Shift Total man*ahiíta 

Handling waata 3 

Kollarganga 3 2 

Ghaata otc. 3 1 

Seraana, otc:. 3 1 

Papar machia« 3 3 

OuUlotlaa 3 2 

Sartara (girla) 1 4 

Baya 1 2 

Packing 3 1 

Foramaa 3 1 

Watchman 3 1 

Carpantar 1 

Drizara 2 

Bollar houaa 2 

Elactrical 2 

Malntananca 
2 

2 
1 

Total ai 

Rataa (par doy): 

Unakillao 
SklUad 

£.0.260 .0.350 
C. 0.400 - 0.450 

Aaauma 
UnakUlad 
Skill«« 

44 at i. 0.320 
22 at CO.440 

•   £.14.080 
m   £.   9.680 

Total £.23.760 

Total par annum £.7.128 
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Tabi« 5 
PRODUCTION COST 

PRESENT OPERA TINO CONDITIONS 1.500 T. P. A 

(SO** WASTE PAPXR AND MECHANICAL PULP) 

Qanantar    UaitCof   Ci Bom tot ».m« t. 

1. Wait« papers T. 1,000            ft.U 12,000 

2. Mechanical wood palp T.    ISS            ft. S3 27,500 

S. Fuel «ad electricity aoo Tablo S 13,500 

4. Labeur ooo Tabla 3 7,200 

5. Management «ai afflo« ooo Tablo 3 5,000 

t. Maintenance maà 
matártela •ao Tablo 3 4,000 

7. Standing chargao ooo Tablo 3 3,000 

8. Depreciation ft. 209.000              7. f* 15,700 

«. Iatereot ft. 209,000             5.0"* 10,500 

10. Pmeklag ooo Tobte 3 1.200 

11. Total •9,000 

12. Substandard papar T.71                  t.20 1.500 

13. Total coat 90,100 

14. Production Coot par 
too ox mill ft.65.4 

15. Salilo« eoeto por tool 

Toul coot por toa 

t.   1.9 

16. ft.67.3 

17. Soiling piica por toni ft.74.0 

18. Profit por «MI 6.7 

19. Profit por aaanm ft^O^OSO 

Nafa »a. 

1. Aeaumee SO«« yield aadl 5% eubotandard papor. 

2. Aaoumo« 95«% ylold oajft 5% eubotaadard papor. 
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6.    As usual la mich caaaa Ik« depreciation «ad iatereat 

charge« are large itema of the total «oat of MM product at Ike 

mill and therefor«, úM raal «V«M to profit« la la iacraaaad 

production.    Und«» present ooaütioaa It eaame that a prodacHoo 

higher than 8 toaa per day. I.e., 1,500 tona par annuso,, la 

unlikely,.    further moaay moat be apeat to ensure any tncraaea, 

«ed the eum of £. 18,000 baa bean eaggeated.    Major itema of 

improvement «blob «111 afZect quality and/or production ara aa 

follows* 

(a)   TnataHarlon of a bydrapulpar and acraanlng ayataaa 

Inataad of the kollergangs.    The aniatlng boUaadara can be 

used- altbomgb they ara not vary efficient. 

(hi   Ne« »crosne for the machine. 

(c)   Certain improvemanta at Iba «at and of the machina. 

(á)   Additional drying cyUsdera. 

(e)   A proper reel up at the end of the papar machinen 

trita comblnod «litter and cattar, t» eliminata the cu&mg up of 

the shesta by band and guillotining.    Thia VJUI aava labour and 

improve both duality and production. 

(I)   ZhstaEation oí « aavaall to economise fibre, and 

poaaibly to recuse water. 

(gì   General overhaul of plant and machinery and 

organisation of a proper maintenance cystem. 

(h)   There may be other Itama of expenditure «hieb are 

not apparent «bue the machinery la atationary. 

"t II unSikaly hotnevor, that all of the above could be 

cAr-irt* 'or £, !8 > 000;   £, 30,000 i» probably a more lfhely 

sura, aita vhac is used fc the calculations of Table 6. 
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Table 6 

PRODUCTION COOT 

SUOOESTED OPKRATPIO CONDITIONS 3.000 T.P.A. 

1. Wart« papers 

2. Mechanical wood palp 

3. Fuel and electricity 

4. Labour 

5. Management «al otto« 

6. Maintenance materials 

7. SUaáéng char gai 

8. Depreciation 

9. Interest 

10. Total 

11. Substandard papar 

12. Total coat 

13. Coat par ton of product 

14. Paeking 

15. Sailing costa 

16. Coat ax mill 

17. Sailing prica 

18. Profit por ton 

19. Profit por aanam 

Noto« 

Usit 

ft»**I C—t Coot p.a. A. 

T.2.000 1.12 C.24.000 

T.1.666 1.32 55,000 

27,000 

3 12,000 

6,000 

8.000 

3.000 

A.230,000 7.5*. 17.300 

£.230,000 5.0% 11.500 

T.150 

8, 9.    Allow approximately £.20.000 for 

All the other figura« are based on 

3 and 4. 

£.20 

163,800 

ix£00 

160,800 

£.53.6 

0.6 

 LJ 
£.86.3 

74.0 

17.7 

£53,100 

eeoipment. 

of Table« 
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7. The production cost sheet, Table 6, show» the 

•Sect of doubling the production (to T.S.000 per annum) at 

the present selling prie«, assuming that an additi ormi I. SO. 000 

la «pent in order to natte this Increased production possibls. 

The raw material position U dealt with by the assumption that 

50% of mechanical wood pulp ia imported and included In the 

composition of the boards, 

8. En addition to all «he above. greatly improved 

management and supervision is called for.    The production 

cost sheets given above Include for the services oí a» experienced 

papermsker, who will probably have to be brought from abroad. 

With every respect to Mr. Nicola, X regard this es extremely 

important.    They also assume Chat outstanding Items of 

maletenence and repMr will be dealt with, so that me mill 

starts up again with only ruotine maiatenenoe to contend with. 

9. When the boiler is reinstated it should he fitsed with 

tm automatic device *mich operates both a sound and light 

«Harm in the event of the water level running low. 

10,    £ was asked to comment on 0M present monetary 

vnlue of the plant.    y think mat its depreciated book value. 

in * Êoir assessment of its present worth on site.    M however» 

It is intended to dismantle the plant and sell It on the open 

market men the amount to be expected from the sals would be 

v»ry tcoch less,    indeed much of the plant would bo worth 

little more Chan scrap under these conditions.    If dismantling 

the plant is contemplated this might be considered in the context 

of any future developments In the paaermakiag industry ia the 

Sudan,    Bound up trtth this TOOUM also be the future of the Aroma 

Curôbcmrd Factory,    Selling the plant in its éWsmantled condition 
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is only Mealy to fetch anything Uks Ik« presene wrttt*a~dowB 

value if the plant Is used in the Sudan, or for some parpóse 

«here the low cost of the secondhand machinery compensates 

for its old-fashioned design aad low productivity.     tin any 

case a good deal of money trill have to ha spent on fhe 

machinery in the re erection process. 

11.    Actually„ the least unsatisfactory *»y out of the 

present dilemma appears to he to endeavour to run the mill 

much as at prosent, hut with the minimum improvements 

suggested, so as to aim at a production of 1,800 tons per 

annum.    Wim efficient running the »etory should be in a 

posltlaa to make a profit, aad in the course off a few years«, 

th* additional expenditure required to double the capacity of 

th* m!lS can bo maá* fivailahle with confidence     E do hi/waves* 

«Sali «smpiaatiise the importasen of proper supervision by an 

espertonsed pape maker, 

12-,    FîaaMy   muet also Again emphasise the £*c$ that 

'' did u-3t se« tàe sai)1?, rusming and, in consequence points «hick 

may haws bea» disc'iuedd by its operation may have escaped 

me; «haue could affect the above recommendations <>    I would 

also ofcress that the above calculations are necessarily 

approninutâa, aad are based on data given to me verbally» 
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