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1) INTROOL)cTIoN 

This report covers the consultant's activities and observations
 

during his visit from Dec. 30) l 34 to Mc:irch 6, 1985. The goal of this
 
visit was to give assistance to the staff of the VITA/ Somalia National
 
Woodstove Program. 
This program is now 
in its third year of existence
 
and has developed two stoves which 
are ready to be put 
into production
 
and disseminated. 
The focus of this work 
was on assisting in the
 
successful production of these stoves. 

The consultant was also given the mission of assisting VITA in 
establishing working-eLitionship with the UNICEF sponsored CARE 
Forestry project in 'the Northwest Region of Somalia.
 

Throu~hout the visit 
to Somalia the VITA staff worked hand 
in
 
hand with the consultant. 
 The results and recommendations which follow
 
should not oe attributed to the consultant alone) as 
they were all
 
arrived at throulah a cooperative effort.
 



2) ACTIVITIES AtZ ACCOMPLISENTS
 

Testins
 

The results ot 
all lab and field tests conducted to date were
 

reviewed. The consultant was requested to first evaluate the 
test
 

results obtained, and then train the staff 
in the areas which were
 

founo to be lacking. Please refer to Appendix One for a summary of
 

this work which was submitted during the term of this work.
 

Soapstone Stove Design.
 

The development of the Soapstone stove design was 
reviewed with
 

the staff. The major issues with the present design had to do with
 
producibility and quality control. 
 Three aspects of the stove present
 

particular proble;., in this regard: 1) the 9rate, 2) the draft
 

cont.I, and 3) the si:e of 
the soapstone block needed to make the
 

stove.
 

Upon arrival, 
the VITA staff had concluded that soapstone was a
 
poor material for a grate, as it tended 
to crack after a short period
 

of use. They had turned to the use of a thin sheetmetal grate, made by
 
a ocal metalsmitH. The irate holes 
,ere poorly distributed, as well
 

as Oeinq too few. Efficiency tests showed no 
detectable difference in
 

the performance between a stove with 
a soapstone grate, and that with a
 
metal grate. The production'cost was 40 shillings per metal 
grate with
 
a life expectancy of less than 12 montls. 
 Since the stove is expected
 

to last for at least 
five years, this was seen as an unacceptable
 

design.
 

After discussions, it was decided to design a cast 
iron grate,
 
,:iich could be produced at any of the three local 
foundries. Such a
 

grate should last for at least five years, and will cost under 80
 

shillings. It was also felt that 
the cast grate would be recognized as
 

a quality item by customers. The consultant designed a grate, and met
 
with managers of local foundries. Bids for 
the work have been between
 

50 and 80 shi Ilings per piece in quantities of 1,000. Quality control
 

should not be a major problem, as all 
of the shops being considered are
 
experienced in these operations. As a precaution, the consultant has
 

developed a brief list of tolerances.
 



Minimum Tolerances For Cast Iron Grate
 

Thickness- 1cm, ±-O.2cm
 

Diameter-
 15.5cm, +-0.2cm (including any remaining flashing)
 

Width of 
top of grate cross bars- 1.1cm, +-0.2cm
 
Width of bottom of brate 
cross bars- O.7 cm, +-0.2cm
 
Space between cross bars- 0.7 2
cm, +-0. cm
 

Maximum thickness of outer ring- 1.1cm
 

I-Le 0.7-i
 

15.5 cm 

Top View 
 Cross Section
 

Figure , Cast iron grate
 

The second design aspect considered was the overall size of
 
soapstone block required to make the 
improved stove. VITA had been
 
tolc that it would be impossible to produce the stove 
in large
 
quantities in the size requested. In successive production runs, 
the
 
stoves became narrower to 
the point that virtually no pots would sit
 

into the stove.
 

It was the consultant's belief that the efficiency would not 
be
 
significantly reduced 
if the top part of 
the stove was omitted.
 
Through a series of 
eight controled tests, this concept 
was verified
 
(see table I and figure 2). In this way, pots of 
311 sizes sit at the
 
same level on the stove. By taking this portion of the stove off, it
 
reduces the overall 
dimensions of 
the stove considerably. The
 
marketing implications of this alteration are yet 
to be determined:
 
many people found the larger size of 
the improved stove to be
 
attractive. 
 In fact, leaving the stove 
in its full size was not a
 
possibility due to the dramatic production problems.
 



Test # 	with or 


without 


Top 


1 without 


2 without 


3 with 


4 with 


5 without 


6 without 


7 with 


8 with 


OVERALL 


AVERAGE 

WITH WITH 


TOP
 

,JJ!T W:THOUT 

Tabie 1: Results of 

Water loss 


Loss 


(ml, +-40) 


910 


980 


980 


890 


750 


740 


895 


725 


876 


853 


test of stove with 

~tb 

Charcoal PHU GSC
 

Used (% +-3) +-0.02
 

(gr, +-20)
 

370 27 0.18
 

330 33 0.16
 

320 32 0.151
 

330 31 0.,16
 

300 34 0.13
 

290 30 0.13
 

340 30 0.16
 

31.0 29 0.14
 

324 30 1.15
 

325 	 30 0.15
 

323 	 31100 !1
 

and WthouJt top section. 

Reli v&0 

Figure 2.: Test configur-ation with and without top sect ion.
 



The third problem add:-essed by the consultant was the production
 

of a high quality draft contro:. The draft control wHich has been
 

employed to date hc been difficult to produce, and as a very short
 

working li e (approx. 6 months). Although there was not time to 
test
 

other options, several ideas were generated, which are presented here. 

Soapstone door with copper insert. This door 
is a simple modification
 

of the present draft controi. 'To install this door, first the piece of
 

soapstone is cut to the desired size. The door 
is put in place, and a
 

long nail (should be made from 3 mm wire) is pounded into the base of
 

the stove until 
it just hits the door. The door is removed, and at the
 

location of the nail, a hole 3
is drilled. A section of inside
mm 


diameter copper water pipe is inserted to act 
as a oearing with the
 

nail. One small washer is used to support the pipe, once the door is
 

installed.
 
I 

\ IC 

I I /l; 

Figure Three: Soapstone door with copper insert.
 

L.eather Dor. In this case,
 

the door is simply made from a
 

piece of full grain leather, as
 

shown. This door would be
 

durable) and easy to cdnstruct, o- / - -'>-- _
 

and could be reinforced acound (Jj- /
 
its mountings with extra 
 ' 

leather, or metal washers.
 

Figure 4: Leather door.
 



Soapstone door with metal hinges.
 

The success of this approach lies 4K j 
in the strength which nails have
 

in soapstone.
 

Figure 5: Soapstone door with metal 
hinge
 

Two part sheet metal door. This
 

door could be made in large numbers, 


then j2nt to it the particular 

stove. It zcu!d also be used to a
 

standardise the door size, which has
 

varied considerably on the stoves
 

built to date.
 

Figure 6: two part sheetmetal door.
 

The results of te3ting in the lab indicate that the draft
 

=ontro 
 is essential to preserving improved performance. This problem
 

should be taken as a top priority.
 

The consultant also worked with the staff 
in developing quality
 

control guidelines for the production of the improved stove. 
 This
 
wroblem was dramat;cally exibited when a first shipment of 
twenty one
 

stoves was 
brought to the Mogadishu office durin the consultants
 
visit. 
 Of these stoves, no less than 1? required reworking before they
 
were acceptable for use in a field test. 
 The consultant attended to
 

these changes. The following items 
were noted to be frequently beyond
 

the limits of acceptablity.
 

ROUNDEO BOTTOM: T stoves had severiy rounded bottoms, which made them
 

unstable.
 

SMALL AIR INLET UNDER GRATE: 17 stoves had ivlets 
less than 12cm in
 

diameter. This opening should be at 
least 13 cm to allow air 
to
 

come in complete contact with the coal 
bed.
 

0 



E-I-ALOW FIREBOX: I stove had a firebox under locm deep, which is
 
unacceptable.
 

POOR AIR CONTROL: 3 draft controls were totally jammed) and only 2 were
 

seen to be of good quality.
 

Such problems must be taken care of 
by the Soapstone Cooperative
 

for this stove to have a chance at long term dissemination. It is
 

VITA', responsibility 
to let these problems be known to the
 

Cooperative, and assist 
in resolving them.
 

The topic of marketing the improved soapstone stoves 
was also
 

considered at some length uith the staff. The 
following ideas were
 

agreed to:
 

1) The grates should be transported to El Bur to be sold as a unit
 

with ;he stove to wholesalers. i the long term, 
it was thought that
 

the logistics of transport 
should be carried out by the Soapstone
 

Cooperative. As an incentive to 
the cooperative, and as a partial
 

prize support for the stove, the first 20O00-4,000 grates should be
 

paid for By VITA.
 

Z) As an incentive to the wholesalers to carry the stoves to market,
 

they snould be be given a sales guarantee. If they are unable to 
sell
 

the stoves on the market, VITA guarantees that they wi lI buy the 
stoves
 

for the EL BUR wholesale price. in this way, there 
is not incentive to 

the whclesalers to carry the stove just to se:l to VITA b;Lt they are
 

assured that the>' will not be a total loss if the market cannot accept
 

the stoves. This technique leaves an easy path fcr 
VITA to take to get
 

out of the marketing of stoves once the 
new mroduct catches or.
 

3) If further price subsidies are required, they are to be phased in)
 

to assure VITA that the subsidies are at the minimum required 
level.
 

This minimizes the shock 
to the market when subsidies are terminated.
 

Options include partial payment of the price of the stove at El Bur)
 

free advertisement, etc.
 

The overall concensus of the discussions was 
that VITA should
 

keep their involvement in the marketing as 
small as possible) utilizing
 

traditional market forces as 
much as possible. It was agreed that this
 

was the most effective way to assure 
long term dissemination of thc
 

stoves.
 



Tra i n in
 

This VITA project has been particularly successful in staff 

development. In light of these successes, and responding to the 

immediate needs of the project, several areas of trainin9 were 

undertaken. The most apparent needs were 
in comprehension of numerical
 

vaiues, and documentation in the form of drawings. The lecture 
notes
 

from two sessions can be found in appendix 3
 

LNOERSTANDING CALCULATED QUANTITIES. Both field and tests
in lab the
 

staff must use the data collected to calculate standard
 

comparative quantities. Using the calculation of Gross Specific
 

Consumption as an examile, we discussed how 
to discern the
 

significance of 
a rumber ndtained throush such a calculation.
 

The concept of.dominant variables and misleading results 
were
 

investicated usin9 actual VITA test 
data.
 

UNCERTAINTY. 
 Concepts of aggregate uncertainty from calculation and
 

uncertainty of groups of were discussed. from
data Examples 


VITA tests were used as 
the basis of the lectures. Techniques
 

for determining the uncertainty of individual calculated
 

quantities and standard deviation of average values 
were
 

introduced. Each of the staff recieved copies of 
the lecture
 

notes contained in Appendix 3.
 

BASIC DRAWING SKILLS. Conducted three classes covering basic drawing
 

an applied to the subject of cookstoves. The classes were
 

co-instructed with consultant Childers. 
 Homework assignments
 

were completed by all participants) and marked improvements were
 

noted.
 

The concepts introduced 
in these sessions were reinforced in
 

actual use where ever possible.
 



3) RECOMMENDATIONS
 

1) Concentrate efforts on marketing the improved soapstone stove in the
 

Northwest region.
 

THe stoves Presently used are of very low efficiency, where as
 

in the south, the soapstone stoves which are used for coooking
 

are of high efficiency.
 

Deforestation is much more severe in this areaj and the
 

production methods of charcoal are much less efficient. The
 

impact of a fuel saving stove would be much ereater.
 

2) Have Mohamed Hassen visit the LNICEF/CARE cookstove project at least
 

,once every two months, as was generally agreed. Provide technical
 

support by way of occasional lab testing in Mogadishu; and design
 

verification in the Northwest. (see Appendix 5).
 

3) Have a VITA intern come to Mogadishu to assist the staff in
 

documenting the evolution of the project. This would be a very
 

valuable iearning experience for the staff, and would facilitate the
 

sharing a' the lessons of the work done here with other stove
 

projects. In particular
 

Ceramic Stove Design Evolution. Cookstove programs around the
 

world are turning to ceramic stoves as an inexpensive, locally
 

made solutiorn. Unlike metal stovesJ ther- have been few
 

successful ceramic stove projects) and information is sorely
 

needed. The process of documenting the progress to date) and
 

next 
steps to be taken) would also be a valuable motivational
 

tool.
 

Experiments in mass marketing of stoves. This is another
 

important development in improved cookstove dissemination. This
 

the field of improved
information would be a timely addition to 


cookstoves.
 

Project Managment: A success story. This project was an
 

exceptional case of quality management on the part of Hank
 

Cauley. A brief review of the techniques used would be useful
 

for others who find themselves with difficulties of managment.
 



4) PRUSKM EVALLJATION
 

Staff 

The staff involved with this project is without a doubt the most 

competent observed during the consultant's work in Africa. Beyond 

particular skills, the members have effectively worked together to 

buid a whole which is far more than the sum of its parts. The 

experience and development for all of the members of the staff is 

certainly one of the primary products of this project) no matter how 

many thou5and stoves are final ly produced. 

Hank Cauley- Applied creative and effective managerial skills which
 

were centrai to the success of the project. Over-extended in
 

duties and responsibilities, which held the progress of the
 

project back to some degree.
 

Mohamed Qabile- Provides a good balance of moderation to the project.
 

His tho-cush attention to issues is helpful. Will become more
 

effective as His unoerstandin9 of the project increases.
 

James McCormick- An enthusiastic, goal oriented facilitator. Excellent 

in working with the Somali staff, and bueracracy. Development 

of technical issues of the stove project will increase his 

abi!ity to monitor the project. Marketin9 intuitions are a 

timely addition to the project, and are of great assistance. 

Mohamed Hassan Nur- Acutely aware of the technical and logistical 

aspect, of the projoct. Very effective at keeping the full 

scope of the proJect in mind, hich is critical at this time. 

The scope of his assignment is too large for one person to 

handle. Wil! need to delegate tasks to other staff, and take a
 

more managerial i-ole, particularly until McCormick and Qabile
 

are able to accept this responsibility.
 

Dahir Ahmed Kolonbi- Completely dedicated to the success of the project
 

and a very good team wo-ker. It is clear that Dahir has
 

developed greatly in this position. Dahir fits the role of
 

technical assistant to Mohamed Hassan well and in this
 

capacity is invaluable. Emphisis should be put on Dahir's
 

ability to evaluate and recomend ideas based on his
 

observations. More careful note taking by Dahir, and greater
 

investment of responsibi lity by Mohamed Hassen would facilitate
 

this. 



Jinah- Jinah is capable of directing his own activities.with minimal
 

input. He grasps the import of his assignments) and fulfil Is
 

his duties completely up to the required level. It is
 

unfortunate that he is leaving the staff, as his contributior
 

has been most valuable.
 

Mohamed Ali Noor- Mohamed is an intelligent, experienced field worker.
 

The task assigned to Mohamed is very large, and in actual fact,
 

outside of his area of expertise. Even so, his accommlishments
 

are quite impressive, particularly His kiln building activities
 

in Belet Huen. Focs, patience, and attention to deta I wi I be
 

required cf Mt'hamed in the coming months.
 

Abdirahman- Abdirahman's experiences and ablity in facilitating the
 

finnacial aspects of the project are the hidden reir forcement
 

for all of the activities of the staff. Many times over he
 

showed his ability to single-handedly resolve complex and
 

crucial matters. His competence 'as freed Jim and Cabile to
 

attend to the countless ncn-finacial details which arise in
 

aarminc number daiiy.
 

Program
 

The approach taken by the VITA staff was most ambitious. They
 

have undertaken to develop a set of stove designsi production sites,
 

and marketing channels over the whole of Southern Somalia. The process
 

has been deliberate and methodical. Overall the consultant was very
 

impressed with the strides taken by the team.
 

The inherent difficulty of this task is the interelated nature
 

of each separate element. The design must fit the cooking habits, the
 

producers' abilities, and the traditiona: marketing patterns, to say
 

nothi~n of being efficient. In the consultant's opinion this tye of
 

project must be tackled as a whole, working on all fronts at once.
 

From our cbservations attention tc the production problems was delayed
 

in deference to the "completion" of the lab testing. In actual fact,
 

the designs have been, and will be, substantially modified through the
 

production phase of the work.
 

The lab testing efforts were by no means wasted, as they
 

provided excellent training for the staff on cookstove design. The
 

laboratory tests were carried out with insight, and thoroughness, which
 

has increased the utility of the results several fold.
 

The planned activities for the remainder of this year are well
 

conceived. With the staff, resources) and a sturdy foundation in hand,
 

the consultant believes that this project will live up to all goals and
 

expectations held for it.
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V! 4 .o 	 g.di~5; Cn., 	 ii n3Wi ; A.. . :i ski ri aict uLia. fue&. i . 

Sur'vey Des.ign~ 

u~t L 6 C)~ 

w o p ayo ~ ,u t12 Ivhlat they tinki you ivt to hca- T ie. 

Tb 	 t U 0 -F toC a -04 i. : hoI.-' do() 147 &9,L; Plh . F; 3. ?)' i 

Vo TY r:o-Y,t5.'.I 2 or-r an-t he~ A-uirov v i I,- f o~r 5 t i r) ro . 
c.f) I-: I .1/i q5 * t o f D U ?, p S- pfo iel1 f.fiL fv I -ta H , You .& . r-? 

r-o z.;P)cm ivbt Poe Ur, U,5JKM t t 2L51t Cr- I,-)f Crtn-lbi 0 vt kiC/ . 
~f f~. j. ?nCl j 

a t~'; o ~:i c2dz. I~ r t2j~.i-rl XV.i t h- J; Ple'C01 "ri a ~: 
d t u,'L a,:ur. nttJL ho v I- zr a re I, , " r s ivP i r-)- i ~ 3 tr -)22 you 

wP)c r!-C; t, a o n . to .4 0: Lrx C'..-c'); y, '-' i 0 to0 f L1. I I,'Iv. Ycm wii .23 h va to 
f c, .1o wv oi~ s.pv+ d ri !A:~ arid ) oyou I-	 n. I, 62b- ~t~ 
st- t hl pc~o p Ie Yocu a re~ 6 p a .nc w j k. Ai- *J)e soram of vacipk, fi6l 

t tt-	 Y ou r::hoklIr lwctp i -,~ hez f i 1-3tj!:-taFf to diisk.:r-s v th.i. to 
.znid w ha t s u 1ci~'t or? #A, P&~' flr u .~. 5-, lra~Vei .jt~ 

,Vt Yr-y .I a ,e.6k in lf C Y rlr,-t a Dn. t:K,~t no bon4(. I)- &* (por.. -t r~le9 .p2YVi. Yo. 

nf rthor A -Vr t r: a.1 't aoems, thkm-. f i o.AcJ t t d eo3.qrs .50ou Ird 

-p end ol l , nfo Y.6 I i t, iz 1;% ) t hat '-,uI-e- I-, ry, ki r) t i n) t:;i-hr so t ) a v f 'iai 
U')-F?/ri r-r-; r p l; $ZE?)-:i rip14 nif o r-l',a1: i. on On Thi fiAi v wv& . t a 4e 

oij t t i'r r~' -VV f_-r-I v i E juz~ " 1.i ? g, 2 i)C~' I,) cf~I- fwa(, iS 
P ar* C re t hws,;nCi r,t sJiu .i A- - on a ry fp-.' ri a i h E- L o fhren 

7, ho] ,I tyur k?,u J nrfoL )i'n. i or, Ar t ha. 2.mtFp r.,kIfbe.rs t ).qt You 
Iv:i I Ipath~ iv) .).. The Formnal .nfor,)ijat-or c ai; hvr.inpc w.il2. --Yv e t cI. P 

http:r.,kIfbe.rs


p kir,:i ha W F-- 0 )&a'IHo.w te!14ov a r &- &r a eff L-.7 OYk t . 
Vri.e2 Lr,L aeia I ai., You 7vt i v. 4 r, lk~fo poa Obsv-)r\atj& Is 

,cook 1.1ot. h e c*r h~aS1 1:, to a..Iot Of t rouble~ to ker.P th~e.s*avt! I1,..; 

t i.O0ty F.; ii, rr isr-.-h i s; U kC t ke;- s t a '.. 117 thb 
Ilipe-kL c-rar it je.4*VY to 2.cht t- *o& tb~t pe).5rso,

3AIC~.y NoS 2 r~&"r~~~~bb~ioq~ct C'oeoz ro,-Oiu th~)' MV.~ zp#.*4 

w fn t '. I L'1O. Or 5i h f7&.e 15 ib Ot !:4eV t v. ,h~v9 0 A~~ y 3 
ho~w tOr .i q h~t 1:)-if st ywt*v~ *Tie qkue :t or) ,::ou.2 d bw ;'i-skrjed -';eve~ra2. 
d i ff ei'rt- H-y -~: yoL) .). bt 1-he to Vr .- , 'O 40 it &~o 

yu c: A', .0 eav c-. i. k- t 1:,vb. u r'at t ernc er) a r-,r3 t k-? re~ w~ I3 -L I 4 tF .i .3 ~I y 

-t i W1.)UN ~~.)-, fig k 1,',o.n c "DO?t th u -,~,..i I t- youL~ 

pe * p I w I..3 i i -v'a, i fF r r-?Y) t r&c't 4 vo-s t o you r quc!ti;~4j~ 

Control Groups 

-l s C.,, R5 t. Irl ivSc * 0i Wer- udcwe the nF' ~*vlc' Vie ov f =' 
to 0 )) a t~)yr3:t i 6~ hw )wi t j O,..7z 

2 /ff-thioe 0:-i (Z'OIk. 'eM FE 6r0 S&L
)hrw ,nw-,~ o:1f all i mp-,o v em nfr~ t k-m! %,- ovP r f, a2I sz. Tbre- ro3 e v-F a 

%Crt Z'c'2I r *Iup -- f; c' p~oV voV0Uabiso if c v m,p a r i >ot T r-
1) .1 r oup .S -1oj t k'e saiyiF? a you), ts r1 roup, e' ce.~i, that 

-Thv &V~' hirre i S it kt y o i a r e *; )-y.i rit- * o tt t h-e t- fue.3kha?7p& i? 
C.0~i~iI/~p~kt~.~ '.' 0) th~'st ~.k' be~i.~~uy 4*d,4~ y' v .4, F W -r i 

t~ ~ ~~Oe "A~ via rial-ile".-b ii~; vo that; Nyou baVi *7e~E5if1I?)O??F 

' Y1 H:. 'rjfL, m, c. I u.'v,~e a Y) a d j'o~ v17 vi.v, . t .r~J to4jy~n~.),l 
L2k hf )a L, a;,)d /~* roja.. g r aup, m~ .it yotu r. m ar eYo ttk wup c 

rat k/Or toi., ?, han. varmp ui.lfff-,rk,)C the6 sty.Y OF twoin Stj e 'YOur 

H)o k"w h 4C)w b j.~C4o-f a t'a,)*) t a' 4e 

f ~n-t i o-YIW:i A.1 br. T vP .c(--'a ItrY tse a t vi' A1 fa Ii i es 
fo0 Onv k t 7e -t est a rouii d t )awE r.-or,t v.o 3 hrEpIc'h ,'a kes F0 ))

tA). crouiI. o.F 1.2 -Fam.4ij. I : PF 'You Are terot.irg miore tb;An ore
 

it o0v f.' yo(u r pd rIo*t ihey'ek~ ay~-H
b .'-r,+o3 c?'oup., as t he o )ci. cvD)--t ri 
in, te2 ~ d f r bot-) (a -- ,(i Ivi r1 t hat t ). - at v v& Siu f th!-E S m f I A. 

y pt'
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ar-eg 
ou.r stc w&% P~- repwaaj ieyqo at the, P-m'J Of t)he'. day. W&e Start i--ha 
c.)y witb 50C Kj ., and se.2~0 X T-,a p r.?blem- that we have- j. that 
our- 3c'alv is only ar--r.uaie-n to pl2 us; or .w 10 Kghc, Hiow f~.:ru it 
d c w ti' hvi L. r a? :i ,lq 

Wie~11, i f w e W a rv- ootre r?)I.)c-?rd Wi t h U rltarrt R j, Y-t)I we w c)ul d 
ity diyri.th~' st vckji~e', )io- -t !thi 4, bU 'Mi 7 t he- Cly by t hD 

wew h-ad ah fklae begLrii q 

'3wr a re- 0 )r-~ a',cj we wa)nt to kn~ow what f 'rt ior, of 

of $;he& day., andJ have the fracti~o-n of 

Tiqwec;.o~~in i. .5-e are we-ow ' t hat Wr?' h.-ve 6(0; r-e.Ran rir 
r Y ?-, . Y ir t )) t 1:. 61 k'.d 6 , S 73.C-i v hl". b e I;1?'.) s'. ) r,aL-rt B0 W a'.1Ai .1t o F 
11 /7a~irn. V. ror- in tarr-e if .yoii e~u~~'th- t)nIt &v . Of 4 2').~ru r. YOU r..'.r, omly bi .)-~ .- c.r.atr a-,; Your uVC/E. se*, .5)'d

a!5- the r-u.er wa. Yardp. I r, t hi s &,,xamp2e, H -- sEi~a21E, wai onl2y 
~ o2 ~o ' i 'u JO N(J. Wc- I-0o02Jd w- ;e.t irc iQ)As: 

To fi.y-/d out ht ou~r i. ertain,y i s. l&'~2or44 atP *hr- two worst 

V 7K ,e) ok ,. f ac.V i. or
 
CzOU16d e wrouldc b"..A F *ki 
 C) k0n 

j.c I; )-e , m r,~r / a -i~i g 

() 2 owiv j t. U. "-V -?.iY-4p 

c-ou d ba, s'o r2k) d b3 i t ho; 40 ho .. 0 
~ca L mt )-rd A1C) 2 ow 4 c 

j ,j c T-. 6')d JO0 < 
b-i. q h Lhe ver,:inq. 

E-'o t J~ez? 2lowest t ha-k t he f rac~t i or of ornes remana a , v1OL-OuJ2C brz 
Z-: ,' .id kihr.Ist that 1;he r could bte' ir5 - T1hi .9

,wn th,)ra citi 
mearic- th-at it i!3 poNsi 1,2e that we didnt sell my P'rar,(-es w~ all,.
but. j uzt VhtVhe &o2e.,ad&e 2 lre wc dirPitb 2ooiA If a23 1 e 'e2 2~)

is orne , tPhat- .;an be preP-tty Mm~Vi~o'.ybe it'!c; t i ,e for 

kJow 2eV 's loop< ath arnothcr way to I::'aa 2ate thc ie certaa rrby
thi #.a.u The~y-a c ru2 v, i)C'h) w.'.4.9 f ioui rc- Out bryi~ie~-L. is 

proopIl wh-o v~akcfr:raimy*h )'Jt.~ that heyou are 
duvir Or 2tip] Yjtr,3 u)1o-mrtai) rumbr.% the .ei'rL-~ tffik~u will 2be 

OR~a t hk' oft ,jU R. o S~ 0 t; f j pn~ kj?)CPert~a d~ .1,w.9. Y h si a;i -:,Ys r h
v) oo - wbaim- wri 'o~s j d o tVhL 
 u~or. i )t i mr, s 3 pme rc.ert .,iO abo 0o he'. 
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~IyIpa:uePtterf. For irltarfci, 10o x'~ is .2,09 t.-4 $0 kXi, arid is :3Z3;/ of Sir 

adjd tkle Lflercvrtao*e uvcwe tair,kP i.e. .204 + - 53:4 .1 will 3 run-d
 
hi r, ),umber- I: o 50.! -t r, me. ~i A?itj - w - J-ty v 3 one sji i fij c~i t 
 d i 0i t,
 

ih.-I~k-). 2 ta).1 about a 2 i ~:ate)-.1 W.e can 1c-ompare the~ r0.qi;Uit
 
f 1'i:'tv, * hi Y,120)vhd Vjtkb i~hs -su3l f rLo,y, our, w-ors c' a r- cu1,
 

S of t, o *3.orLc w rl ; ckase t o.'. rdm, th h k p end wo u Id bnp 
9j... -Etrd t hv fso rt r-sc L)r th. I ON~ ew'd wou d br .3 

-,, oni~ ca~r, s-, v b )-,a- t i~ 6,- n~' a YR, s Ij. ht I -e d i f frRrnt t h)a r *-nosr 
obt~c,~c df 1: wo rt-tr~~ )'tOc. % hr. -Farct i - t hat bot kj rcY, )!- . &, t 

ofr hs V)Vhoc a rf, bor.i rro i.iritd tor et anifa of t he uw.-e-rt ai i y
 
2 irt hv.- r., ) r--jk ) i-;,t. fid tpq ,)i f N* j thbat ot t hie.;&i ) o~i ve
*V. ri-. bc- F' . r hod ii 

wz i:'.-IoseP -h o: t h- a t va I u~e .I?r t I,(- ajiz'e rt a i -?t v an--d th)-f -5i j! alI
 

* hat c.:i a for f r'oly Uicc~f' rt7 -I i A y :. nin. 'ou Vtav0ak vusI 1 at j 

r? t:-?2fe oF 
osthu , zi 2 our2d k-~ov)11% -rid t hur.s hoi-o t w.abo rato r'r' or rFi n'1d 

1;0. 1; hv c~f e . rvQ niolo; Ahrowa no exact I ),., whi ch 

it'z~i~j caflato ,yiph to iff eiJ 4 at- ;inotH-n-v ' reed do 
W Q )C- rV3 I t' r&710s L. . .'IQ-S fi, ki vot ho~y MeWiy k-Il3os of st ock 

we ktavc ,omirdn, ncj. To f i ndr i~ we just subtract. 

F.'t; how r i; - n Y, Ya sure - wa 1;h t h s; a i;;wFs c orrc F.c. e~t T, 

~tto!:5.,s.v ble~ f,-uj.t remani~r- nc:,~ni ~ F ruili 

,4" k - ;1C) J(3 kjn ~ ~ kv - 40 kLI =- SO 

!-.4io -1t wouId bf-li tore ris+ r w rit t hat have:--- a. to F wt.: 

AD), .* ~ o of fr-uit rt--,4:i Yri w.. 

Thf-: rule for ~Jcn ~ i ~si n adclit ion,- or subt rae-bi~or iE that-
urcvrt ~j )It: ir' C.-c. sh, r, i s pf ) ~hou 1 3Yk, iddd ome f r t a Ies o 

50 -C) (4---. JC) kfCj) - ' 9c j-d -- :r,C)--.C 4 0 k- ZO P'Cg 

n viy C-,4 S5s y C)u NijI havt? 64 1 Or)eqcz tioithtw3 3u 
i n v e~ au-ny 9 t eps vf aL1ddi.t io n... !;ubt rac t .o,, ew I t i pl cati on, mnd 
Id.i v jS i Llni. U t:.n d j Ffe~n- V44I I . wi2 havi- d i fFofr t 
muerta.i i %53'nirce the)p ver t;urd.i rfeiifewt#Jifp ei?-, or 

lwye-r1-pu ^,)r-ivtlc 5t fro:, p-v OLIS ,mqlrcu) tj 0k) I, thi-)) 5 Ofor, 'pcL. 

.,i L uat*j r we-' svi shp I y us. e th-tw o r uI mnd ca.cu.ai thIre 
IP)'A-'Ite i P It i 45-5 ; N .If' j? -1 t h &, Ssn,,) Er S 1- p SS we? ta 1C LI I It &- t "FP 

Ln t o t h C e a jIuafionI.)r. fls- / -, >(Ap&-?. le,ot' 100)ok at, ore of the,& 
UFreonis irtoV,.1!4ad tP&Ltinig. L.s~)~thcj nc.'-bu3 data~ frv,, a 

tev- ona .2aele$''Wood- SLOVe., Llorm 0" 9Siptaembirr 21, 1964,12ef;' s 
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L. Wti a,e~ & aat J7m. y i the val ue okbt.,in r. -for the~ 4toves 

We Yk.'Y ')fk Y0rn '. I tin , .*T'.)a' . p' : I,)*E- t t)-F ' tI 

G'c ro. s f kie). coorsupti.o> (Effec.t i ve ry Wei ciht Of fuaL 
Wi~~c~ht of Ijter ewir)t 

grI-P -0-)e urc'ertai,ty., w~e musvk-ia rt .vt 7 t he atual~ "-umb.rs; from~ 
SIe a~sbo ,=- c, vy s . 5"t a Ft i Y) Ni t I- ) v Y j 'Il"e7'.!4 0n' a-I)f t r. 

ab eo..-acti .. y wF r tE:c a1I thaf t)h L Grs Fuel C.aonstipt; OFIC(or was 
.art u2 2y~ rc,rI r I )2 . b &d b y E I bt p r-.t j ) ).,~I--.w . tjvh>t c) f ULy. 3 rewca j p ..ft 
tka--? Pnd of t ha-i t est f ro,-, t-he fuea wei Ljh&id a+ *;Chc.) r Ff)?a*r~he 

.I-S- IF? ab ~ will2-. ,a:tT bu rjoy-e u~ as i,-' the).!. ca C If the-z 

wl ,yi.u-tipli~cJ by, '.hej; rati)c, oi ,rry I4eitjrjt of I-Voc-c to e wLj'Pt of 
gi~j h)C~~ e w Ff &-' wj dt Th):j s 2 o) tr- 1; j-) yk e c hr " t W a -;I.? 

rF 2s ~~~jrd .ea~ i so t wil 2 2 akit~,o ave. 
a~aairI.g jr a t j ct ,?,ust be L:aluak edr and t ke 2ct o So 
2 p; ~ at '~2~6tira t;h rm,'a1 r'at or- ofr t t bovc: evjati~op). 

G CLWe iq ht 0f wo ji ia~)y 14141 .-W~ei . ht 12F wood f ir~2 y' 

arc h*,~ W k -k- IJ-j ci ht 

):7,, ly ,tb2 r.) '2 1 0 5 1 54 t t h i~~e . t E-- & o iat o ry we. ~ s 
t hl.A t F e~ urncPrt-ai '' fthes E-& f'u'vye*a s bur, t p.1 s r m r/u!:
I( f" Wo will 2 do thi!s c:'.Ocuatjorl or~. step a-t .a t uaesimo -0-'e 
z,-m, 'e- f rt, t bes .1at) f.i r,st: 

W. 4 ~ r J 4-- .10(rjr) -- :3Jj 0'qa-r.Y-o / .1 ~) ?a,a' i 

0:i.s. ricn t-,o t )-iI. aa; i I o f H ry) we jcjhi t-bo ivt* weC0O I: (:Iht weP: iitaee P 
Yt. terierF~vw k-,r dcw7 2 L)TF wo w& V' t wyood - a
 

wp~ rf-t o-f woodr d ry. n hi.ss e to t
-bJ- as' W.j 22I have 0 1-ess t hat P
c 3 n sta t L 01- As () 0 k--< , d -up 1, 1 aaY P 1-- J I . JiwtJ 13d L-J I n~ 1-a ne 

tasfr'omt the anbey, ina the *e! A resul. t hat ~,r ;san .1 
Lo~t - to stgye a .~ WF.! rio d a ~ s 'vert 'Y,C,Li r,~tu.a2 

1.1ui;ar t i t j., t ha. .1. / WaS. L-,AI C UI a* ed f rot asei c" h b~F r 1-1bah )
adtJ1. w-~jL1-1 t . bjt,;) . the r-atjIo of dry to wtet i s 

P.i. o)f d ry t~n mf drY- wF* h~t I,we we.,cia)t 

TO ':iet the riVize r-b ai rt ' he rip, we add VHem f-a't i. ora p r pLe rcert ag~e)
aj~jce rta j rbt i w.

.090nr 1 .i-4Cir B9Cjg r J-. A.7 
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4v-4 j~.CCA C)Ll 4-' .t. *

Pr_7. Ntp ,,2t iy ):4py t~w I.IS Ti,:o}'j~tct.'di~ 1.) y, 

I4IC~~~, 120 v'4- cu.r) 

W~~h 3 :Jnc k#, t .- , ) c i~i a f rjt: ).j uhiaeso- r ,oaf outa rt i t 

wmc I t Lo
o Y1p3 . dtr , ar)( NiF w 2 "*I~k 0 0kIt tK s1 1 , in. v &r t )-t. 

a c a-L nts-r, bez p'~ - . Tiet ure 'itai "ty 2 Z. 5%, c'hi.L 

.~CU~3dr ~e)--j~:i~, r. Duea tr otury wc'a d or-' t h,-oh exac't a y 

b c -~~ 1; I . . ~ : .,Lna nd J ..2 E c - r. ~ c i t r e ~l 2y icr j i a 2 6 be a r t y - t r a ~ i r t ) t 
j r.ie. Wi .j' ke .:;I wb r3rJs' ,vi jS:r- I ?c2a rj k"q t o n: 1.) viF y vI.E 

~ ~q h r01 ~.1 CJHi oF a~ CL4ran-,, br:4f a '3hCa j.ksi i t it; looi.L' li V wiCJ-f ' eN t y~ wih.t ha -y0)15 ji i-,h v~b wiC-.4p'~Cio-)b t . hcr

at ~r,,r~fJ o-c2ock.TJ-e Frjp,-cJ',o witk, 2~c you ar& th vi:,ry
 
f 0,t:L~P?)L.Ci e)tott'-., sind you Lpo t o 
 t h) - M-eA. V OU 2 ook at~-'s'Lh ( Ir~ ~ t hat V OLIU 311aIV& te), mi ub es unt;.k.l 2 h aime you 

'.t ''c'b 
ivr~~(iSr to -. se, YD~ ,iy~-: t Wva 2~i ')q 0 V thcV i>Coriet-

L . to e 4s~u t)ti' * rF'e, :R~rd Y I 
5&#yt&.to r3o 0-c; s )-&.~"Loo - we.~. Ni))p.W-eE Sl.upos d to lf'Fv~t at t P' I r 

a 1. . h C,1. S' t ~nd b)F21W NOn),t be" kP ,ea t mC Ft i r, g p Ia C-e 
oy,~C,~r V, C', b ) E.. .r ou . S st th,4t pji&)'m You P#F re t:o"k C to lyl,& et "at


thJ-e t p~ J/aVf h-at mert f hat you &e to0 Iceet CI o _e t o p F.'e
 
!-~th.t~t . ?LaC-t .1'V her-
 you-t 000L was just~ a lit4-ttet. C)F)~ wht as 

,ol-i j; nvo'.t tzo'rrvenie?)t-. This Nwi h' ~c~)r-irsty of your
Fi I~t-t~Vo wktrr you skmu) c t--ott Wie i-o o-clocki carorn.

.RrOuLnI.. Yrcnn' Frijerd, who w.a',~ up ;4giis t thoe V rpp bea#- vF-)y wor)*ifd"Lph.o i~t i : o rp&- tiej,r t E.E-vCzmrj5 a~ftvr. he Wa':5uLi~~ to0Show 
u , id h :.i.k 1 1 1;h'-- Sh F_- 'vI-:? Fih- a " . courste Yri 

s~~6t hat he.- Vrulr 2.1~~t26 . 0"), bu.t 0~h -a hi t St i 3 
,:hbe I u).-sur that hep merlt V t; kh. would b P)K,~ N-Wit ii Y) abe r 

Fe.'Pot I j )L 3 01f .2: * 0, " I r-, t- h i s r_.,, n~,p2I r w +.ojeY P h,-tt e Yy -- w, be )- h el
* I kur)C.L -fa ny, k-veE.n t 1oucq)h it is ofthkn saalynot statted. I t :ia1A- (A*Yed ) V; tVo d b'. t t~t k~ryhe.I 1 be-,r i S p re.w- vd. I f~ yUr ) fYri6W~d )1.', 

~ hbhe .1 &6toi mf-e~t at .1 S or) tJhe. north S.idfir of ihe o u ouO.)6d h)avu.ru noi t hA-t hr, CpcweL:) 
frV

t r be, )- jh f;Viors. ro hpi

2')li c,-,ter) a v? o r&? 
 tr,.i5j~#?e an-d p.1ac'e. 

In, j ust V e wvveivL~, we!,~wrii1; ruty'bp. rs 6 owr) 2 acco rdi~m.,e tot hf i r l?,L?t A i Y-t Y. Tbe#r acrurrac'y Of the'- YnUnrber WY-i.tteY doWYn EOUld 
never -& v'CJ-p mou'e thar- tha5t oi t h. r):-r)ojnt of thant P,vi~ybsr-.

SO ijf We a, tJ n~.b 

http:h)avu.ru
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.l2S5i 4-- 4C) 
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c al-.'i be wr t lso?pe):~ *ow *-, 

i~rr. a 1r-,he )- wa tot. oo k' at urm'e )t a:j Mr ., i rhP) ci ve ,, uF:I 
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1:17*'0 o--rc:3,,cki, t 
bu h)R thwo i. v . Sj'7if.i cart clig$ t, in ha we 

http:A.lLUjati.Or


know that it 1F,~orait The twvo ziros, howver, arip rD
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L c? -.A i -,-,p t: ic )--L. C), p 1 o f C ael I v U .II9t i c C L-C' t hte r. r5 k)0Q ~c,oF t- b 

ovv- w e 'ie t-lV; i; F-ok-r rc .?, i' tain was Plus 0or ffi.nus
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+Vwh?)- yoll h),Ac V IIJh* ac-h of you~r ,iese were ar).y p1 uv or ~ u 
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o f F. T ht5 r a Ym- r-c# Yi, 6i n- rui 1 fo -r P',und i 	knoWwi r9 L 1.? % 1d ).'re 

P.1 TIowtdl. 

.1) If 4;hn,-uAibor you~ a-lr ?aownclrd i 4C2bei-ween J. and. 4 youri-jnI-w 
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J,IF )u-nubr .. round to ~a~t he n-ext ri 5.ci eeFr. 
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W.ORXINC- WITiB GROUPS OP~ DATA- Uncertbolnty in Average Values 

A~fter taAh2n ~var' inr thi-m! fi&2 or irn the 2ab. wt-A nrmuromp~i'ts, 

.3, L 'to pklt t hr=.* , f rr,,-Nt o t)hat wl- hae cqat ,Lr' d i :-,t r.~ fo)rr,~ th'fit 
s'i ea-- i-1o u-nd rsterld. For in~stance, inr'-te~d of presen-t.in a7L tal 
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but V o a t of 
.i r/dJ .vi d ua I Y~% F o j. hen, we prst s uch a" av ag weaI i0 

tflust t: L 2i,- noF I., t' kl)C P)t jY i t t&~u i E- i, ro t .)t aV&' , aCL-

OV r' 3 )j! is i t ho h.avin,'q I o I>k a I) nt
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stove he2)i: 3i.ohbor-atoypv, a~i t£hr fiel.) II) ,V)c'st ce 
eac. ov&) :j; fv ,te'c Five L)) m1ore~ tio3.ne5 ,cey mf rl- y 2drnt.ic 

r~~~ V-o,~)-~k? i. /. evepry them 1 s' have FoTit Iq-at 
0i i f feyE'r~-t - ~ ;,,e i ~ tn':oVh~ Ja~:'ta j.:- all v&,, :- l n he 

~a~'v UAit i other" b i nw th-e thffbr r.c re sp Ie-,.d w i il el y. 1 

r, :pve -?;hi.. r k::4d r7 a o J.de' -F )-0r 2 :yi A.ll1 y i7 t h.t j. f t j-)0 oV i~ s 
:d . .j t tu.. y trt. th -Ytu~~J $1.m e V2 tY)a:t LI?)O 'fe will 2 2 l 

nOrJi. i>*ed , by t he a vi,-)-a ThiS Unc.ertainty al so t3l the reAder 
':)~.bout .?;h)L- ito~scn~~ey.s, Ftovxf ay out2f .'t 

hkhk' Y7,ReL-'. ~ .. l. Pi; 2.y that th7p ,4i ovp w3..1.1 al.,o km, mfore o s t n 

Tbe ufw-certair -y of mveragle . are Eprr'.s!:pd as tadri 
dt~v2 i~j~bK ~'nrL, - e orxt oIn to n i .in tai-,de re Oc~via~t ioI, 

* ~j&3.F. kha 2 .. at !?oiti *~orv cpmon:epL :; of t he n*.o ofw' look 

NORMAL DISTRIBUJTION 

se> j. oo4 a-, tht)-iir4 i~aa ile wrd at a ti.e Pi r.,5-; NORMvAL. P1x 
,'c2 WLo.I*,y&notommon t- ypi c.a 3 a)- st ar4krJ-d 14 p.9r is r~o pna2 if 

he 1:r Ph le~tat f n"or't h7av?., d)k m. te wa3y' h.- )>ther pweople 
cth'rpf:..pl e- dc"tll~ Ii e o-r p~c-)x2 eG rjp, F ot. rDxf;TRIIDN 
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b t th i wroy d~ta tyriually spreadis in ,6arvy diffe-ront s~ta~o~~ antd 

~;r.-L,,i ith-ai th7erk- iF a comenon p;Attrn fo mo~cst smts of ri=Ata, or A 
PNf-hWL patternY~k of £uJSTP rLTI)N. P'1EM.MER~: TH-II 1,S ONLY P MODDEL of 
how ~auret~wil .13 p'oAd in that rw~l worl3d. .1n fact., You will3. 

~vrfi i~d Vci di.9tri but i on)_ but ycou wi 13 2 ti. di t;ri but i opis whir)-? 
L'-otyee ve,y 2 . The patiterY- 10ookS MOnA&Whin(' .3ikCe Vhi -i 
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Recommended Scope of Work for Max Kinyerjui.
 

The present focus of the Nation Woodstove Program is on prodiction.
 
Fortunately, th is asIo Mr. Kenyanjui's strength. We -ecomend that Max
 
shouS Tocus or severa! key production problems. in decending order of
 
importance iLese are:
 

1) The draft control on the soapstone stove.
 

2) Cracking o :e ceramic stoves, pa-ticuiari, amrnd not -ests.
 

3) Qua!ht a:ontoi espects of produgtion of soapstone stovej as mentioned
 
in 1t-is -eport.
 

1) The bui!d:ng of ve-y simple kilnj as he has done a7 his own Product!on
 

if time ;ows, it would be useful for Mr. Kinyanjui to visit t-.e 
CARE forestr>' wroject in Hareisa. This activ;ty 3 not crucia!. . 

4this trip is taken, we recommend that Mr. lKinyanjui also ocus on
 
Production issues, with particular focus or adapting the designs they are
 
present!y using to the metalsmiths available.
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