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1. Introduction 

The bulk of the ex-perts work and recoomendations are covered in the 
~-i.ng Technical Report "R(X)F TRUSSES". This was written specifically 
for Cameroon, but the e>..-pert considers that it could also be applicable to 
other tiest African Countries with similar timbers and architectural styles. 
'!bat technical report was therefore confined to the subject matter and did not 
go into other matters which arose during the •ission or to some particular 
local problea.s. It is considered that these lbllt.ters should be restricted to 
Cameroon distribution, while the technical report, being of a general nature, 
could well be de-restricted i....-di.ately for distribution in neighbouring 
countries if desired. 

2. Timber Frame O:Jnst.nJCtion 

The senior staff at CENADEFOR C.P.B. * Nkolbisson are familiar with 
prefabricated timber panel construction, and there are several factories ii• 
Cameroon which undertake the manufacture of prefabricated timber buildings. 
Discussions and examination of buildings erected by CENADEFOR staff showed 
that the~- ha\·e lit t.le to learn in prefabricated construct.ion. 

However, light timber frame construction, site cut, or factory pre-cut 
and site assen:bled ~as a neh concept to them. Kunerous discussion~ were held 
on this subject and by way of e"'-pl!Ylat.ion and referen<>e, sketches of typical 
details were prepared. These are reproduced as figures 1 and 2 of this report. 

A major inhibi ling factor lo hidespread intrcxiuctior. of timber frame.· 
construction in Canieroori is trarlf' prac:tic•e in sa\..111i lh.. The ci.osest dimension 
to scant.ling size in C.amt:·roon is the ··Lattt··· of f. cm x -i cm sa1·n sizr:. fti:erf' 
the highest quali t~· of sahill.!! is perfornae<i, t.ht- d1men.s.i.onal accuracy might 
just. be adequatP. for const.nx:tion purposer.; but. generalh planner Jaue:me '->ou1d 
be required.. Tbis \.:ouid reduce the section lo a dimensiori too smau for 
studdinli! and plat.es. These would have to be resa~n 3 ex 30 cm t.o give an 
accept.able "'idth. The 4 cm thickness is acceptable. 

The drawiJ'le-.S were prepared on the basis of naninal 5 cm thickness 
timber, wt could in all cases be constructed in 4 cm timber of F8 or better, 
which in any case is the coamon quality in Cameroon. In the USA S4S softwood 
lunber is finished to l §." = 41.3 11111 thick. The softwood 1rades actually used 

8 
in the USA would correspond to timber of stress Ira.des about Fl or F8 • 

* "Centre de PromoUon du Bois'·. 

I I 
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3. Weatherboards 

Closely associat.ed with timber frame construction is the use of 
accurately profiled weatherboards ffr. "clins"). Profiles were prepared of 
rebated skew cut '-'eatherboards '"'ilich could be machined in the '-"Orkshop at 
Nkolbisson (fig. 3 > • Two short. samples were actually produced and were of 
satisfactory quality. 

Designs were prepared for 15 cm x 3, 15 Cll x 4 cm and 20 cm x 4 cn1 
stock. The weatherboards which could be mcllined from the 3 cm st.ock are 
really too thin, and are certainly too thin to contain ant.i-capillary groo\•es 
in the head and the rebate. The weatherboards machined from 4 cm ha\·e 
sufficient thickness to contain these ant.i-capillary grooves as shown. 

It should be noted that the rear face of these weatherboards is left in 
the band sawn ccndit.ion and is not planed afterwards. This leaves maxi..m\.D 
thickness. High quality sa"'ine of this sk~ cut is therefore necessary. 

The economics of these weatherboards may be approximat.ely compared "'ith 
the rough board siding currently constructed: 

Current. construction = 30 cm x 3 cm planks with 
4 cm x 1 cm cO\·er battens. 

Cover: say 31 cm 

Area of timber cross section 30 x 3 = 90 
4 x 1 = _ .. =...__ 

9-l cm2 

,. 
Area per .i. n: o: t.-:-..:...i. ht~ie:ht = 10~ x 9-i 

~- l 

CffiL 

= 303 cm~ 

Ske"' cul weat.herboard, 2 ex 15 r.m x 3 cm 
Cover = 2 x 11 cm = 22 cm 

Area per 1 m of ,.-all height 100 x 15 x 3 cm2 
22 

= 205 cm2 

Skew cut weat.herbC\ard, 2 ex 15 cm x 4 cm 
Cover = 2 x 11 cm = 22 cm 

Area per l m of wall height = 100 x 15 x 4 cm2 
22 

= 2i3 cm2 

Skew cut weatherboard, 2 ex 20 cm x 4 cm 
Cover = 2 x 16 cm = 32 cm 

Area per 1 m of wall height = 100 x 20 x '1 
:: 250 cm2 

' 
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All the sk~ cut '-'eathFrboa~ are more efficient in terms of timber 
usage than the present construction. The ratios being: 

Present constniction 
2 '-'eatherboan:ls ex 15 x 4 
2 \oleatherboards ex 20 x 4 
2 weatherboards ex 15 x 3 

100% 
90% 
83,. 
68% 

The llOSt efficient, 2 ex 15 x 3 is very flims~· and is not reconmended. 
However, the 2 ex 20 x 4 is substantial. It has not beer. ascertained whether 
the lllBChining cost would bring the overall cost above the cost of present 
construction. 

However, there is no comparison in terms of quality. The present 
constl"\.lt'tion is, and looks. rough and shodd.v. Well mchined weatherboards are 
weatherproof anci are used on buildings of the highest quality. 

To do justice to this quality, workmanship needs to be of a similar 
high standard. ~eathErboarcl positions need to be carefuily levelied and set 
out. Joints need to be carefully mit.red. Nails shoulci be diamon<i or jolt 
head galvanised finishing nails, JllDlChed home and t.he holes puttied. The 
heads and rebates of the boards should be prime-coat painted before erection. 
and ends cut. on sitt- should also be primed as erection proceeds. 

If thesP 1wod trade practices are followed. a top quality pennanent. joh 
will resuit. ~it.h re~ular repainting, life ex-peclancy of duraLie or treatPd 
timbers should exr:ef'Ci that. of plaster on masonry. 

4. Roof Truss Applications 

During the e:-;pe>rt's Yish to Bamencia a meetinl! '-'a~ heici ''iti1 thf· Ct::,-! 
Technical Ach.ii:.er of F..\(1 project DP/C'IR/86/01 i "keduction of Po~t Har·vest F°''° 
Losses", He had desiJrned a masonry food store and '-'ishes to erect a 
demonstration protot~·pe. A !\ail Plate connected truss i..-as designed to suit 
his building and a quotation is being prepared for fabrication and delivery of 
the trusses. This truss is a typical "Industrial .. type and is detailed in 
fig;, 4 and .t A. fliote that heavier timbers are used than in the residential 
type trusses to suit the wide (3,2 m> spacing. 

One of the senior staff at Nkolbisson is proposing to build a bungalo" 
and asked for advice on the roof construction. 

This house is "L" shaped and is to have a hipped roof. this is a quite 
typical example of a more compliqLted roof shape. The design <fig. 5> 
incorporates the following features.:, 

l • Colllnon trusses along the :rid&e of the main wing. 

' 2. Truncated tr·usses f onn~ng the hip endc; or. both main and small 
wings. 

3. Camion and truncated tn.isses of the main wing supp0rt.eci on a 
girder truss sparuiing acr;oss the small wina. 

' 

4 Jack rafters completing njp ends. 
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This configuration is frequent in countries ..:ith established roof 
lnJSs industries, but is rather too complicatoo for a first .iob of a ne\..: 
factory. Some ex-perienee in truss fabrication should be gained before 
attempting this job. However, it is a good example of what can easily be done 
on more complicated roof shapes. 

Some design features which have been incorporated and which may net be 
ilnediately apparent are: 

1. The design as first proposed incorporat.eC full hips. However, a 
semi gable was introduced at each erd. This all<>'-'S the use of t"'o 
comnon tnJSses instead of tnmcated trusses. Comnon trusses are 
cheaper and easier to fabricate than truncated trusses. Also, t.hc 
semi gable permits the installation of roof vents t..ilich cool the 
ceiling space ard Eke day time conditions inside the house llOre 
comfortable. 

2. A pitch of 20 deJl;rees '-'RS selected. This all~-s a lit tie ext.ra 
depth in the end truncated trusses. ~ith a pitch flatter than 
this the truncated trusses become very shali°'"' and flexible and 
require heavier chords and more triangulation to maintain rigidi t:r 
with consequent increase in cost. 

3. with truncated truss support, the hip rafters do '\·ery littie 
work. Consequently they can be the same depth a~ the jack 
rafters, not 1 1/2 times as deep, "'hich is a carmon carpent.t:-r's 
rule of thunb. The top chord of the truncated trusses is droppeci 
by this dimension t.o all°'°' a birdsmout.h in the hip raft.er to seat 
directly on the top chord. The hip .-after is positioned latf'>rall:v 
by the upstandin~ end of the slopin~ part of t.r1e trur1catt. .... i tr-us~, 

top chord. 

4. The truncated trusses are positioned so that their ins l<l" fa.'l• is 
on t.he true hip intersect.ion line. Tt1is allC»-"S birdsmol.D1t.hir12 of 
t.he jar.k rafters for easy seating and positionim! of t.ht~ truncau~d 
trusf". 

5. Nail Plate Manufacture 

One manufacturer only was located who stated that he could make nail 
plates. However, he required a tooling fee of FCFA 500.000 and it was 
considered that his unit price of FCFA 6000 per meter of nominal 100 nn wide 
stri~ was excessive. 

Accordingly a suitable punchi~ machine was designed and steps are in 
train to obtain quotations for the 11181'1Ufacturer of this machine. The features 
included in the d"!sign, shown in fie. 6, are: 

l. Pneunatjc operation. This is perhaps rather inefficient in enerJ!:• 
consumption compared with an inertia powered machine but it is 
simple and easily repaired. 

I I I 
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2. Feeding and lateral positioning are by hand. This is sl<>" and 
inaccurate ~red with autOID8tic feeding, but plate mar.ufacture 
\.lOuld sti 11 be a great deal fast.er than plate consLmption in the 
forseee.ble future. Since coil stock is unlikely to be available, 
strips guillotined from 2.4 m sheets will be used anci these are 
light o.vad easily handled. Slight varietions in hole posi lions can 
be tolerated - the designed centres are ncminal in an~· case. 

3 • The requests for quotations have included ample spare parts 
requirements. 

A reduced copy of the dra'"'ing is sh01-n as figure 6. The original 
tracing is held by lJ"NIOO in Vienna. 

The desiJtn was done without the aid of mechanical reference 
catalogues. Therefore some dimensions are incomplete and others may not 
correspond '"'ith ccmnercial dimensions of industrial components e.2. needle 
roller bearings etc.. To this extent the original dra~i~ '"'ill require 
further detailing and amendment. Also, the author is not an e:\.-pert on press 
tool technology and the ~-hole design "'"Ould benefit by e>..-pert re"·ie\•. 

Because the author has only a nodding acquaintance with pnel.1113tic 
circuits, no attempt \,as made to design the controls. A request has been madP 
to a pneunatics supply finn to design and quote for suppl~· on the.- follo\:iri::! 
basis: 

1. "orkshop air a"·ailable at 8(1 p.s.i. <5 - 6 barl. 

2. The machinP tC1 
releas<:> of a 
depres~ i un . 

operate a sin!'!le stroke on on£· 
foot pedal control, regardless 

depression and 
of duration of 

3. Punchirn: \;Ork 1s or.iy beiru! perfonned durinJ! the first 
approximateh· 1/3 of the stroke. The rest of the stroke is s ... -arf 
cleaning and pur1ch '"'it.hdrah-al. Therefore the main air suppiy 
should be shut off al about this position leavin1! the rest of the 
cylinder stroke to be done by expansion of the cont.ained air. 
This should result in a substantial reduction in air consllllption. 
It should be easily accomplished by the to1gle levers actuating a 
valve at their mid - travel position. 

4. Although not detailed, the machine should have infeed and out feed 
tab1es each about 2 m l~ x 250 11111 wide covered with 
omni-directional ball conveyor surfaces. These tables could well 
be locally supplied timber, to be manufactured and fitted locall~· 
provided: 

(a) All bar roller conveyor canponents are supplied 

Cbi A detailed drawing is supplied 

(~i If ~pecific diameter holes are to be bored in the 
timber, appropriate diameter wood boring bit& are 
included rn the supply of the machine. 
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General: It is anticipated that the nail plate system of roof truss 
constniction llBY be adopted in neighbouring countries. Therefore this 
specialized design could also have i..:ider application than just Cameroon • 
• '\ccordirudy, the design considerations and constraints have been given in 
considerable detail. 

A suggested inspection specification for use by PAC is attached as 
Annexe A. 

6. Nkolbiason - New Workshop Builclinl 

A start bas been made on a new b.tilding at Nkolbisson. Dimensions are 
shown in fig. 7. This b.tildina bas been completed with floor and col\lllDS up 
to top beam height. 

A design for completion of this wilding has been done. the ma,io; 
features are a timber top beam in suspended cantilever spans in 40 cm x iO cm 
lroko. An alternative would be continuous top beans in glulam. Ex-t.erior 
'"'alls in light frame/weatherboard construction. 

Because of the easy availabili t~· of lartre size clear hardwood there 
appears to be lit.t.le point in specif~·ing glularn if SS"-11 sections can provide 
the necessary timber·. This assumes that. there are no absolute size (in this 
case length) or shape le~. curve) requirements. 

Tne section SfJPCi fied is a special, rut jud,«ing by the sahmi iis seen in 
operation in Yaounde, it could be &a"-TI on the day of order. 

ThP absolut.e provision 
cant.i le"·er joints are placed at 
cont.inuoui-> beam, arc t.nat: 

for this type of construction, 
the contraf lexur~ points of the 

'"''here the· 
equ: \·aie1.~. 

1. 

2. 

The joint~ 

fortui tousl ~· 
nunbersl. 

are positioned as detailed. Cln this case it. 
happened that the theorical positions i..:en~ round 

The suspension stirrup is as detailed 
provideb vertical support,, but 
continuity. 

in fiJl. Es ..-n1cn not only 
also provides longitudinal 

3. There are several workshops in Y~ perfectly capable of 
fabricat.in& the necessary stirrups. 

4. The roof trusses themselves, if positioned as sh°"n in the 
drawing, can be manufactured according to the details and 
propositions shown in UNIDO 1-eport DP/SER.A/353 " trussed raft.er 
system" H\o\10. Consequently there is no necessity to provide a 
separate detail dra,dng, a.ince dimensions, an(les and cut.tin~ 
details are all contained in the order form/cutting sheet detailed 
in that rep0rt. Nkolbisson staff have been trained in the 
application of these cutting sheets and details. 

I 

I I I 
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it is considered helpful to their e>.i:>erience if the~· must "''Ork out. 
these details themsel'\"es rather than have them handed over by a visiting 
e>.iiert.. 

; • Solar Dr:ring Kiln 

UNIOO is enthusiastic in promotioi this mini.nm.! energy t.echnol~· in 
tropical countries, and e>."tensi ve discussions were held in Vienna with the 
author during project briefing. 

The author "85 in YaolDld~ only fran late February to mid-April, but. 
during that ti.me remarked the general clou:liness and lack of bright sunshine. 
His local CO\D'lterparts confirmed that this MlS general throulhout the year, 
and caapounded by obscurity caused by dust blowing off the Sahara desert. The 
author therefore urges caution before embarking on mjor expenditure on solar 
kilns ~ithout first checking available sunshine data in YaOWlde or other parts 
of Cameroon. 

Since the ohser'\"ations were subjective and of such short. ciurat.ion, it 
is recommended that CE\ADEFOR should obtain sunshine data from the Lameroon 
Meteorological Service for evaluation by UNIDO as to '"nether the annual 
quantity of available solar energ~- at Yaounde "-'arrants t.he inst.al.iat.i on of 
solar drying facilities. 

8. Pressure 'I'reatment 

Tne C.P.B. at \1wlbisson has a small pressurt=- treat.men~ plant. IX'tai h 
are: 

Brand ~larie Fredsverken Type A3-65-i50 

Serial ·' 1 i20 

Cylinder = 600 diameter x il50 lo~. Workinllt pressure = 16 h.2/cm2 

Pump - 14 stage centrifugal 2900 rpn. Grundfoss 

V8CU\lll system - solution driv~n venturi. 

The plant has not worked since 1985 d:.re to a faulty pump but otherwise 
appears to be in fair condition and probably only requires minor work to put 
it into working order. However, beinl oriainally designed for softwoods, and 
having a long horizontal storage cylinder, it lacks the facilities for final 
rate of flow detennination which is vital for satisfacto~· pressure tre3tment 
of hardwoods. (It is onh· by accurate rate of flow observation that the true 
"refusal point" can be detennined, and consequently the canplete impregnation 
of the inner cell wall structure in hardwood species. It, is this incomplete 
impregnation which is considered by experts to be a major c~ntributing factor 
to the failure in service of a considerable r~·oport.ion of, C.C.A. impreenat.ed 
hardwoods ) • 
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The plant also require~ a roof over it, concrete pad, drip sunp and 
transfer JUDP• Most of the materials and components are available lcxall~-. 
except. the rat.e of flow meter. A suitable design of portal frame t.o co\·er t.he 
plant is n=shown in figure 9. 

C.C.A. pressure treatment. is well known in Cameroon, since large 
runbers of utility poles (1DOStly Eucalyptus saligna) are pressure tr'.!ated ar. 
Bafussam and installed throughout the CO\Blt.ry. General observation will ha\·e 
demonstrated the efficacy of this process, and extension t.o building 
construction should be relatively easy because of the existence of widespread 
successful application of pressure treatment. The author reccmnencls that 
1.Jt'IOO should include this item of plant with the woodworking IBChines t.o be 
repaired and should also supply a suitable rate of fl<>1ometer for fitting at an 
estimated cost of 'JS $ 150 Ut:Master-Carr item Nr. 4112K3 12 US Gal per hour 
or similar). 
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ANNEXE A 

1. The mchine shall be inspected for general quality of lo«'rkllanship, 
finish ani precision of mmufacture. 

2. 'lbe mdiine shall be completely assembled on a bench ard its operat~.on 
demonstrated. 'lbe air supply should be adjusted to not more that. 80 
p.s.i. (3 - 5 bar). Not less than 200 rows of ho!;?S should be pnched 
in nominal 1.2 1111 thick grade 43 galvanised st.eel strip, to be suppliai 
by the :ianufacturer. 

3. At the end of this test no M!8:" or danage should be evident on JUlChes, 
dies or an~,.,ilere else on the mchine. 

4. The hole pattern must be in accordance with the pat.tern supplieci. 

5. Random tests shali be made of the interchangeability of spare punches 
ard dies (Note: this will require partial disassembly of tht- mchine). 

6. Two lengths each of 300 11111 x 6 holes "'ide of punched strip shall be 
forewarded to L"SIOO "'ith the Inspecting Engineers' report. 

1. The Inspecting En!i!ineer shall send t.-o copies of his repor-t to: 

The Chief P.A.C 
RPf DP/C"IiU87 iOO~ 
lJ"KIIu 
f'.O. fip~; 30(! 
A - l 4l1l. \ 1 f'r.ri:-i 
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SADDLE TYPE WITH TENSION TIE-EXPIDDED VJEW.Formockr.11und 

Ma,1· l· ·ads. Ends of memben are cul square. 

lk•Fd 
T•F 

Fipre I. SADDLE TYPE WJTH TENSION TIE-ASSEMBLY AND FUE BODY DIA· 
Gil.AM. In the saddle·1ype can1ilever beam conneaion, 111< vertical reaction of lM supponed 
memoo is carried by the saddle side pla1es and transferred in bearing perpendicular 10 gr1-in 
to both 1he supponed and the supporting memben by IM saddle bearing plain. TM rota1ion 
of 1he saddle due 10 IM eccentric loading is rnisled by the bearing of 111< edge of lM saddle 
bearing pla1e against the mci grain of both the supponed and w supponing members. To 
obtain this end gra;n bearing on the edge of the bearing plate it is necessary to let the plate 
into the top face of the supponing member •nd also into the bottom face of the supported 
member only when bolh beams are of the same depch. If me 1upponcd me:nber is of lesaer 
depth, this md dap on the lower face is not required to obtain tM md grain bearing. The 
tension side plates are used to rnisl the separation forr.e developed between the beams by 1he 
rotation couple of 1he md grain bearing on the bearing plain, and also 10 serve as a 1ension 
1ie where an axial 1ension 1ie be1wem tM beams is required. 
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