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inkeoouction

In moet develcping comntries, the moliteture
and layout of any villege and town are . ’ic.sly
influenced by the building materials, vi.:h ar®
resdily avatlauble and vwhat necessarily ..:tate t 1w
alternative forms of construction.

It is a necessity based on easily availabie a
natuwrel products -- #0il for walls end 00r1a,
tinber for roof and wall, straw, thatch, watting,
etc., for roof covering that is usually usred.
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However intalligently these indigenous materiale
are uvsed, they could pe considered at Dbest only
tanporary. They are seldom water-tight and require
continued maintenance and have a limited life against
white ante, etc. The desire for purmanence to
reeist agains! storm, rain, termite, stc, is there,

of all the materials readily available, timber
ranks the highest, It hasg to be made dureble or
psrmanent by proper preservation methods, which is
s 'must'. It is perheps the only building matezial
that can bes used for an entire building without
other materials, apart from steel fasteneras.
Therefore, preserved timber, properly used, will
go & long way to improve the general status of

house building in developing countries.
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The Meed for Weod Preservation

Timber, Ly new technical innovations, has staged
8 remazkable and an almost sensational come-beck during
recent years and {s now a front bancher in the arens of
modern structural materials. iIts potential in the use
of housing construction, inepite of other structural
materials, has not dwindled. One of the main callees
for its success has been the proven qualities, imepite
of deteriorating influences uader tropical conditiome,
of both dependability and durability,

This paper essentially scans through soms of the
suooessfully used methods in tropicel countries in
preserving chiefly secon! grade species of timber so
@8 to protect it from all destructive organisms and to
make it a useful building meteriel.

What is treated wood? Trested wood is wood thet
has been impregnated under pressure or by sny other
means vith a suitadble wood presecvative that has besen
developed by systematic and scientific research im the
laboratory and in the field, for permanently protacting
it once it hag been spplied. Such preservative treet-
ment, should protect wood, irrespective of its species,
for a period that synchronises with its chemicsl or
mechsnical 1ife as determined by conditions of service.
The treatment may be for protection against white asts,
ingects and fungi. It mey be for protection against
fire. It may be for stabilising wood so that its
tendency to shrink and swell, due to atmospheric
variations in temperature and humidity, is reduced to
& minimwm, It may be against teredo and other merine
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organism .. AlfcL® v cryshlv the treatment consiets of
injecting into wuod, in < sneclal piont, of & chamical
or a mixrure of chenicals, guspanded eicher in oil or
s wvater medium, so thet the protecting chemical is
dispersed deeply iate the wond i2h ap economic mannet.

-

Life of uUntrested (Ipdisp) T.mbers

gapyoods The dwrebility of sapwood of any timber
in the world including such famous timbers, xnown for
its durability, such &8s Tesk, is very lov. If sueh
sapwood is places in the ground, its lite, in most
cages, is only a few months. The durability of untreated
sapwood may e taken a8 too low for structur8l purposes.

In the case of heartwoud, the position ie difterent,
The Aurapility of the neartwood of various structural
timber varies widely, depunding not only on the apecies,
but on ths locality of installation and the climatic
anl weather conii%jons to which it is expossd. Before
it can be decided whether sond preservative trestment
is justified for any specific timber, or what is the
intensity of the treatment required, it is essentisl
to know the natural relative durability and 1its
smenability to presasurs impregnation and/or other
forms of prcservative appllcation.

AS a. example, in India where a large range of
structural timoer spucles are available, the Forest
Research Institute at NDehra Dun, sbout 60 years ago,
started a series of experiments to classify Indian
timbers ¢n the basis of their natural durability and

i



the intensity of preservative treatment  that would
be required.

In the early Twenties, realising that there was
hardly any suthoritative data on the relative
durebility of heartwood of Indian timbers, a systematic
test was started uat the Fores- Research Institute,
Dehra Dun, undar gimilar but severe conditions of
white ant and fungus attack. These heartwood pieces
(24" x 2* x 2%) of timbers of commercial importance
for structural purposes were sutmitted to test by
"planting® them vertically in the special test yards
of the Forest Ruseoarch Institute with half their
length buried in the earth and half projecting above,
Periodical inspections were made at regular intervals
and notes were kept regarding the extent of the damage
done by white ants and fungi.

After about 10 years, a fund of valuable informa-
tion on the relative susceptibility to white ant and
fungus attack of these indian timbers became availabls,
A useful classification of these timbers on the basis
of the intensity of preservative treatment required
for them (as determined by their relative degres of
durebility) is now possible. It shogld be borne in
mind that the classificetion is indspendent of the
degree of amenability of preservative treatment of
the various timbers, so that, for example, if the
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heartwood of a timbar of Class & or Class D, in the
present classilication zannot be impregnatsd under
pressure aatigfactorily, it should not be placed in
the ground {as & post in the acuara) in outzide loca=-
tions. In the cass of r.und posta penstratior into
the beariwooo is not necesgary and if a deep amd
satisfactory penstration ot preservative can be
obtaincd ir squears heartwood timber based on its
emensbllity to preservetion under pressure, it

could be safely need. The classaification is given

below where Class , rafars to the moast naturally
duradle timbers that are on par with 3al (Shoree
Robusta). Unless they ars uged »s polee ot posts
installed in the earth or with aspwood atteched, no
treatment is usually required., 3uch timbers include
the known durable woods such as Tcak. Sal, Pyinkada
snld Mesua.

Rven the most rapidly perishable woods and the
sapwoods of practicelly any timber can be sade by
proper antiseptic treatrient, more curabls than sal
(8horea Robusta), leodar (Cedrus Deuvdara), Teak
{Tectons Grandis), FPyinkeds (Xylia Dolsbriformis)
or Messua (Messus Ferrea; and st tha< aven the most
neturally durable heartwood, provided it is treatabls,
requires vreservative treatment under pressure for
long service &s a pole or as & post -- if a life of
wore than 5 to & years is required, as in the case
of telegraph, telephone and electrical poles.




Under Class B, are grouped timbers which may be
axpected to be highly durable in inside and protected
locations. 1In fact, these timbers are almost as
durable under ingide locations as Class A timbers
could b= in outsine locations, so that in internsl
Use (except when amployed as floor-boards or when
1844 in direct contact with the ground) z superficial
amiseptic treatment will do. Class B timbers,
however, require to be treated with wood Preservatives
under pressure for service in out-door locations.

Class C timbers are less durable than those of
Clase B. These timbe:s fequire either low pressure
trestments or stleast open-tan) soaking treatments
if they are to be uged in interior sheitered locations,

due thorough pressure treataent ig essential for
outside locations.

Class D timbers are vVery susceptible to white
ants and fungus contacts, so that even for indoor
or for out-door loecations they have to be pressure
impregnated to full retentions with relisble wood
presecrvatives.

in the following classifications, it should be
femembered that HEARTWOOD only is concerned, the
SAPWOCD of all timbers (other than Decdar) being
readily treatadble with preservatives.
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CLASS As BRUSHING LIBZIRALLY WITH A FILED PRESEKVATIVE
WHICH DOE3 NOT WASH OUT OR VOLATILISE; FOR OUTSIDB

LOCATIONS ONLY.

IF PLACED ON OR IN THE GROUND AMD A

VERY LONG LIFE IS DESIRED PRISJURE 'TRBATMENT I3
RBOUIRED - OTHERWIS< NO TREBATMEHT IN OUTSIDE AND
INSIDE LOCATIONS I3 NECE33ARY (NUTESs FOR HBARTWOCD

oNLY).

1.
2.
3.
4.
S.
6,
7.
8.
9.
10.
i1.
12.
13.
14.
15.

ROTANICAL NAME
Albigsia odoratissime
Cupressus torulossa
Dalbergia latifolis
Dalbergia oliveri
Heterophragna adenophyllum
Hopes parvifloras
Melanorrhoes usitata
Messu fertes
Pterocarpus dalbergioides
Pterocarpus macrocarpus
shorea obusta
Shorea robustea
Tectona grandis
Xylia dolabriformis
Xylia xylocarpa

SOMMON._ RAMR.
Bleck Siris
Cypress
Indian rosewood
Tamalan

Yoren wood
Hopea

Thitii

Mesua

Adaman Pedauk
Burne Pedauk
Thitya

sal

Teak

Pyinkado

Irul




CLABS Bs PRESSURE IMPREGNATION FOR OUT3IDG LOCATIONS

MO3T NECHSSARY,

SUPERFICIAL TREATMENT SUPFICIENT

UNDER SHELTERED LOCATIONS EXCEPT IN THR CASE OF
GROUND CONTACT WHERE PRESSURSE TREATMENT I3 NECEISARY.

1.
2.
k F
‘.
S.
6.
7.
8.

2¢.

26,

RUNUCAL NNG

Acacia catechu

Albizzia lebbek
Albixzia procera
Altingia excelss

Amoora wallichii
Anogeissus acuminate
Artocarpus chaplasha
Artocarpus hirsula
Artocarpus integrifolis
Bassia latifolis

Pursera secrata (Syn.Protium
Serratum)

Calophyllum elatum
Calophyllun tomsntosum
Calophyllum wightienum
Carapa moluccensis
Careya ardorea
Castanopsis triouloides
Cedrele serrate
Deodars Cedrus
Dalbergia paniculata
Delbergia sissoco
Pichopsis elliptica (Syn.

Palaquium ellipticum)

Dipterocarpus
Dipterocarpus indicus
Dipterocarpus tuberculatus
Dysoxylum binectatiferum

SORION_ NN
Cutch
Kokkeo
White airis
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BOTANIGHL NAME
Dysoxylum malabaricum
Briolaena candollei
Bugenis jamboloana
Bugenis knasrensis
Gluts tavoysha
Gluta tranancorica
Orewia tiliasfolia
Hardwicka binata
Hiomalium tomentosum
Hopca cordifolia
Hopes codorata
Xayea assamica

Legerstoemia hypoleuca
Lagerstrosnis moCroCarpa

Michelis moatanae
ougeinia dalbergiodes
parashores stellata
Pentace hurmanica
Pentacme suavie

Pinus excolsas
Poeciloneuron indicum
Pterocarpus mersupiuvm
Quercus lineatal®
gchleichera trijuga
Shorea assamica?
Shorea talura®
Terminalia arjuna
Terminalia oliverie
Terminalia paniculata
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white cedar

Thitka
Ingyin
Kail
Ballagi
Bijasal
Phalat
Xusum
Makai
Talura
Arjun

¥indal




56,
57.

BOTANICAL N-ME
Terminaiia toamazntose
Vitex altissima

COMMON_NAME

Laurel
Mille

CLASS Cs HIGH PRESSURE TREBATMENT WITH PULL RETRNTIONS
FOR OUTSIDE USE AND FOR GROUND CONTACT UMDER INTZRICOR
LOCATIONS ., SUPERFICIAL TREATMENT FOR INTERICR THOUGH

KOT IN GROUNMD CONIACT LOCATIONS ,

1.
1.
3.
4.
5.
6.
7.
8.
9.
10,
i1.
12.
13.
14,
15,
16,
17.
18.
19.

21.
22.
23.
24,

BOTANICAL NAME
Acacia arabica (3ind)
Acrocarpus franinifolius
Mina cordifolia
Aegle marmelos+
Alblzgia ludica
Albizzia stipulats
Anisoptera glabra®
Anogeissus lafifolia®
Artocarpus lakoocha
Bass¢ia butyracea
Berrya amimonilla
Bischofia javanica
Bombag insigne®
Boswellia serratae
Canariwn 3trictume
Castanopsis hystrix»
Casuarine equicetifolia®
Cedrela toona
Chekrecia
Chloroxylon swietenia
Cinnemomum Cecicodaphne
Cinnamomum innerge
Cinnemomum inunctum
Cleistanthus collinue

-ila

SOMMON NAME
Babul

Mundani

Haldu

Bel
Teapris-sircis
Kals siris
Kaunghmu
Axlewood
Lakooch
Trincomales wood
Bishop wood
Semul

salai

White ahup
Indian Chestnut
Australian beef-wood
Toon

Chickrassy
Satinwood

e

Cinnamon
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a5.
as.
as,
29.
30.
3.
3z,
33,
34.
3s.
36,
a7.
a8,
39.
40.
41.
432.
43.
44,

”
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46.
4.

51.
52.
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Cryphtagent . paviculeta?
Cyaometre Duyandra”
Dillenia ¢ oaieat
Dipteratoins kerrii®
Dipteroarpus pecrecarpus
Niptercecrpus obtusfolive
Dipterozarpus steylanicus
Dipteccsarpus zeylanicus
Duabanga sonneraciodes
Bucalyvptus globulus®
Lug:iie gavdneri
Frixinuz £louribunda*
Cmelina arboree
Beritier~ plrmor
Heiopielew intergrifolias®
Bopaa glabra

Hyn ancdrctyon arcelsume

Lajerstooaiay tlon-regaines

Lageccty oo te Lancezlate
Legerstrotni: parviflora
Lage stoeenis tonantosa®
Lophcvet.alum wighticnum®
Fachdios sancvantiw”
Mangifeln inutca®

Micnelic cotlicartil®

pichelta zetllhcertii excalisa®

Mimusoy: zhoaga ¥

Hitgagvne wvilolia

- 2em
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Ping
Chalta

Gurjan
Hollong
Gur jun

Hor'a

Bluegum

Bentesk

sanati

Mango

Bulltewood
Kaim




TANICEL, aME QOMION NAME

53. Moruz albe Mulberty

S4. Morus serrate .o

55, Phote hatnesiana® Bonsun

56. Picea morinde* Spruce

$7. Plavs lungfolia Chir

38. Podocerpus nerifolia oo

89. Podacarpus wellichianus Thitmin

60. Polysithia fragrance oo

61. Pterospermum acerifoliume® Nayeng

62. uercus lamellosa® buk

63, Schima wallichig Chilouni

64, Sterospermim suaveilens® oo

65, Sterecspermum xylocarpum .o

66. Terminalis belerica Bahers

67. Terminalia bialsta White chuglem
66. Terminslia chemila Myrabolan wood
€5. Terninslis maniy Black chuglam
70. Terminalis cmyrioccarpa Hollock

71. Temminalia proceras White bombay
72. Terminalia pyrifolias Lein

MDt mwmsmmmmwmmmm
USB IN OUT-DOCR ND INTERIOR LOCATIONS.

ROTANICAL MAME SOR0N KNS
1. Abies pindrow rir
2. Abies webbiana® rir
3. Acer campbellise Maple
4. Alstonia acholaris Shaiten wood
3. anthocephalus cadanba Kadan
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6,
Te
8.
9.
10.
11.
13.
13.
14,
1.
l‘.
11'

30,
31.
32.

BOTANICHL NN
Pauhinia refusa
Bombax malabaricum
Butea frondosat®
Canarium euphyllum
Crataeva roligiosa®
Cryptomeris japonica®*
Cullenia excelsa
Dillenia pentagyna
Dicspyros wmelanoxylon
Diospyros phrrhocarph
Bugienia praecox
Fraxinus excelsior
Juglans regia

Lannea grandis (3yn.Odina
wodier)

Machilus gamblei
Mallotus philippinensis
Miliusa velutina
Mitragyna diversifolia
Parishia insignis
Parrotia jacquemontians
Planchonia andamanica
Sonneratia apetala
Sterrospermm chelonoides
Sterculia campanulata®
gwintonia floribunda
Ulmus wallichiana
Vateris indica

white ahup

L J

Brarua
sujiani
Xarani
Dillenia
Ehony

Te

Janan
Ash
Welnut

Jhingan
Ladder wood

L X ]

Binge

Dhup
Parroties
Red Bambwey
Keowra
Pedri. wood
Pepita
Tsung thayet
Blm
Vellapiney

Species marked with an asterisk
leas Aurable of thase. Sre smong the
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In all cases, the wood preservative smployed for
out-door use must be *"fixed" in the wood so that it
gets neither Jashed out by rain, nor diffused into moist
0011 and ~ill not volatime or bieed out in the sun
during the hot months when the tenperature of the

surface leyers of ths installed wood could rise to
over 150°7,

8ince wood of alncst all tiw species that have
been examined and could be used for astructural purposes
can be impregnated with uniformity and ease, with a
larger end better regulated amount of toxic preserve-
tive than nsture has actually introduced into the
80 called “naturslly* durable timbers, it follows
that from the durability point of view, the sspwood
of any timber (except a faw species like Deodar),
including those of the Claes D, can be meds to be
more durable than the heartwood of Class A timber.
There is also an added advantage with sapwood. It
can not only be filled up with the preservative
chemicals which make it more durable than Class A
heartwoods, but it can slso be fire proofed. Mature
hes already filled up the pores of Class A timbers
.With pretective compositions, but these are not as
efficient or as permanent as modern wod preservatives,
Also, no new chemical for conferring any special
property such as fire registance or a particular
colour or odour can be introduced intd sweh timbers.
On the other hand, th: sapwood of easily treatable
timbers is free to take any chemical for a specific
purpose.




It is well to camenber that the durability of
untreated sspwool of 2all kinds of timbers ia very
low and as in ryraccically all case~, it can bs
penetrated witl: wood pressrvatives very satisfactorily,
drrespectiva uf the cpacies, ik offecs @ structursl
materinl of standesd durahility that can be relied
upon and that can be rajsed practicelly to any degres
of durability by impreqmating it with the requisite
quentity of & suitable wood preservative. In the
cage of Zound saascned timber, tharefore, it does
not matter what the netural duranility of the heartwood
core is. Provided, there 1s & sufficient external
ring of impregnuted sapwood wvhich extends to a greater
depth than that to which seasouing splits sre expected
to penetrate, the lowest Class of timber poles can be
made to be as “urable cnd s valuasble as poles of the
best Clags. The treated supwood of all timoers has,
for the same dopth and uniformity of impregnation and
almost i.enticel legiee of durabilicy sgainst the
attack of white ants and fungi.

As the standard of duralility can be mede highee
than that of untrasted durabls heartwoods of even
Class A, tha aim should be to select a timber of
any Clase which is adjudged to be cheap and suitable
and avaiiable in the local market. An envelope of
treated sapwcod should cover as much of ths heartwood
as possible for ué- in outside locations.
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1. §apwoods The sapwood of Any timber can be
Sasily ané thorouqghly impregnited under Pressure with
@ wood preservative specially of the water soluble
type, which leaves it clean, paintable and will give
petmarent protection. Such preserved sapwood of
practically any species (as also pressure preserved
bamboo, split and unsplit) may be placed in any
locution inside or outaide, The durability of such
treated sapwood and bamboo will be well over 60 years
ip inside locationa and not less than 30 years under
exterior locations emuedded in the ground. If not
onbedded in the ground und under exterior locations,

such pressure treated 2apwood of bamboo has a life
of over 40 years.

In fact, if timber is to be laid in the ground
or in contact with it, it is imperative to arrenge
that oaly pressure trested sapwood ghould be in
direct contect with the ground or embedded in earth,
unless very etficient drainage ot water is provided
. @8 in the case of railwey sleepers, where the stone
ballast helps to Arain off the rain water away. A
natural corollsry for this condition for getting the
maxXimun life of treated sapwood is that, as far as
posaible, the treated wood laid in the ground or ia
contact with it should be in the round or atleast
used as half rorads. When once pressure treatment
is given, it will be observed that sapwood instesd of
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being ® lzﬁbnxty an? herce rejected, becomes 8
definite asset.

2. Usartwoods Most of the heartwoods that are

treatable can be considored to be as good as Teak and eved

supecior and will last well over 60 years.

such timoers nay be pluced inside, snd in
contect with the ¢arth. The heartwood of certain
Indisn timbers can be efficiently impregnated
under pressure with wood preservatives and con
tharefore De safecly laid inside the ground., As 8
rule, with the exercise of care and ingenuity, it
should be possible to arrenge that oanly treated
sapwood is lsid in or in contact with the ground.
Placing untreated heartwooi of any timber in the
ground is e gamble., II such hesrtwood is to e
pleced under unfavourable conditions, it should
be impregnated under pressure with high
concentrations of wood preservative chemicals.
it is therefore, not possible to give any specific
figures for the durability of untreated heartwood
of timbers if they are laid in the ground. Their
1ife may renge from 5 to & hundred years! I1f
however, such treated heartwood is placed in the
ground, the average life may be taken between
30 to SO years depending on the variation of
timber, humidity anc of the locality in vhich
such timber is laid.
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Pregervatjon Processug

BEugh Treatment or Sprayy For timber that is
oither in tronsit or in storage, several excellent
wood preservatives will protect it from fungal and
other forms of damagu if these preservatives are
either brushed or sprayed on to it. Millions of cu,.ft,
of timber annually can be saved 1if this simple
precaution is taken,

Where timber is well ventilated and is in
interior or shelteraed locations, a surface treatment
cah be expected to lengthen the life of such timber,
This treatment is however, not sdequate for partially
ventilated structural members lika floors, ceiling
boards, etc, and is not One of the measures usually
included in standard spacifications for the preserva-
tive treatment of wood. wWith such treatment, care
must be taken that no untreated wood is left exposed,
Ospecially at the jointg,

Euipment fsquireds For superficiel Spplication

of wood preservatives whether it 43 either painted

" or brushed on and in larger structures sprayed by
Weans of a hand or machine operated sprayer, a nose
protector or mask should be used. Such machines are
®4sY to0 obtain in different siges.

QRerations Atleast two coats should be given
whether by brushing or spray. The second Coat
should be given after the iirst is dried. If the
wood is to be peinted or varnished, it should,
prior to treatment be sand.papered or if greasy,
Cleansd with dilute Caustic soda solution of about




2% concentracior. Care shovlid be taken to intrnduce
plenty of the pregervative molution in the crevices
at timber jolvis, or into 3nv splits oC cracks
resulting from seasoning. Thir 18 specially important
where conditions ave fovourable for ihe growth of
wood desztroylug fungi. Timber treated iu this manner
should be wall searoped, It nmust be remambered that
any untreated timbear surface is a potential danger
spot, and for this reason all timbers should be cut
to sime and worked befora any timber is treated,

1€ any surface is to be planed, savh or bored or out,
the surface should be retreated with the praservative.

Ripping or fSoaking

gogpe for this tvpe of treatmepts The method of
treating timber by dipping is quite efficient and
could@ be uged by the small timber users who propose
to use treated timber in building constructiomn, but
who have neither the facility for getting their
timber treated in a proper pressure impregnation
plant ner for purchasing pressuce trested timber
from the local market. The penetration of ths
preservative thai can usually be obtained with this
treatment is undoubtedly hetter than that resulting
from superficial brushing. It offers, however, even
in sapwnod a more shallow and erratic trestment
than obtained under pressure.

A thorough dipping or soaking treatment will
however, give good results in dry outside locations
or sheltered inside leocctions provided the timber
ig carefully selecteC and seasoned after treatment.
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treatyent:
Even where an open tank dip treatment is the

only practical slternative, sstigfactory results
can be obtained by observing the following

precautions in selecting, Preparing and installing
the timber.

(3) Select and employ, as far as posaible only
feirly dried timber (below 30% moisture content)
preferably in the round go that ths superticial
surfaces of the timber exposed to tim elements
during service 1ife congist practically entirely
of the easily treatsble sapwood.,

(b) If timber in the square must be employed,
#0lect that which containg as large a proportion
of sapwood as possible. There is nothing to be
lost and everything to be gained by using as much
Sapwood as possible in the treated timber strugture

provided the sapwood i1s sound at the tine of
, treatment,

(c) 1f the timber in the square contains only
& small portion of Sapwood, instal it in the
nrwtmmmhanytutﬂammm
henoe better treated sapwood is in poatact with

the soil or with the channels of possible white
ant attack,




(4) #when it is impossible to obtain square timber
with & large proportion of sapwood, select if possible,
a specie of timbsr that does not tend to split much
and is esasily penetrated by the preservative.

(e) 1f there is no other alternative, but to use
s timber that has not penetrated esasily by a preservas-
tive solution, small holes (usually about 1/8% to 1/4%
in dismeter and about 1/2* deep) may be drilled into
the wood in those portions that are most directly
exposed to the severe conditions of white ants and
fungus attack spaced at about 2* intervals perpendi.
culaf to the axis of the member in the side surfaces
of the timber. Their pitch in the longitudinal
direction of the side surfaces may vary between 3"
and 9° depending on the timber specie and local
oonditions. Instead of 4arilling holes, & chisel
sbout 1/8* of thick, may bs employed to cross owt
the longitudinal fibres to a depth of 1/2¢., The
timber should always be cut, bored, etc. to the
#insl finished sizes before the treatment is Gone.

Rlant _required

The plant required for sosking and aipping
is of the simplest possible character as only a
container of the requisite depth or length for
holding the solution is necessary. Yor great many
purposes, such as fence posts, etc., a container
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of about 2k to 3 ft, deep (atlecast a fourth of the
length of the post) can be 2asily made by removing
the top and bottom of o3} drumg and soldering them,
one to another, wWith gueh containers, about 6 gallons
of the solution will be sufficient to treat a dogen
posts at & tima. Larger containers could be sasily

made by using sheet iron welded to specific tank
sises.

Qeration

The treatment is given by soaking the timber
for 6 to 12 hours in the solution. Treated timber
is then allowed to &iprdry. Wwhere a more thorough
penetration is required, a hot and cold dip process,
where, the tinber ig left soaked in a container
eontaining hot water and then allowed to cool in the
wood preservative solution container, could give
better and more penetration of the preservative.

dsore for this tvpe of treatments Diffusion

treatment ig Gsgentially for green timber and untreated
heartwoods, as also for green bamboo. Using water
soluble salts, a partially fixed galt is applied in a
concentrated form, 1In this process, the toxic chemicals
in & paste form are coated over the surface of green
peeled timber, 1in due Ccourse, which could take meny
weeks, this preservative enters into the timber and

in some cases upto its heart. A8 with the other
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non-pressure trcatment pethods mentioned, there is
very little control over eithar the quantity of
preservative that enters into the wood as also the
depth of penstration with this type of treatment.
The C.3.1.R.0. in Australis have formulated a Boron
fluoride mixture which is now being used in a fairly
wide scale in the New Guinea, oA 8 commercial scale
in preserving hitherto untreatable or 4ifficult to
treat timbers used for house construction.

operation

™he operation Consists besically in cerefully
clesning the timber of both outer snd imner part and
keeping it as green & possikle over vhich t!w toxie
chemicals in the form of a paste is costed, The
timber after coating is carefu)ly covered to prevent
mojsture loss. It is then left, Gepending uwpon the
sise and npecies of timber for about 30 days. After

this period of time, the timbeyr can be considered as
trested and used.

gamedial treatmepts

Most remedial treatments, vhere timber is
in situ, use the diffusion treatasnt methods using
bandages or plugs. guch remedial treatments give
s good line of defence and substantially increase
the service life of the timber in question, but must
be considered as atop gap protection methods.
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@enaral: Irrespective of the efficiency of the
wood preservative used, it is important to remember
that aster ring should be well Preserved, by which is
meent, that the depth of the preservative as woll as
the net retentions should x consistent to standard
requiremsntg. Theee conditions cen bs met provided
the timber is prescure iapregnated.

(a) Bound timber: Although it s not necessary
to air dry timber for several monthe after it is

freehly cut, atleast one/two month's air seagoning
to ensure its hecoming fairly dry (sbout 30% moisture
content or less) is recommended before the timber is
submitted to pressure treatment. Kiln seasoning, can
b9 uged to shoxten air drying timbers before pressure
treatment,

Prior to scasoning, round timbers should be
debarked carefully and very special attention should
b9 paid to the removal of all the underbark. This 18
VOry important. The timber should thea be piled
horisontally over brick or timber supports, which should
hmwutuuthchotto-turotmm
atleast 1' or 18° off the ground. Piophylectic brugh
oF spray treatment with any mmod' presexvative,
should be given to prevent any lisble attack by either
fungus or borers Aduring its arying time.




once the timber pole reaches to the desired
moisture content, it can ve cut to sige and as far
as possible all the freming completed before it is
pressure treated. After pressure treastment it
should be piled generally a 1ittle closer than before.

After a fortnight's drying, in this manner, the
tinbsr can be uge’l at locations.

(b) Sguare timbers In the case of square timbers
toc be used in timber structures, the members should
be first cut and finished to sizes, driiled and framed
and should then be dig-assembled for preservative

treatment. If this is carried out according to proper
and predetermined plan, there should not be any need
gor much of the surface of the treated wood to be

cut or exposcd late: during the actual installation
of the structure. Here also the moisture content
should La less '.harn 30%.

The strength of 8 chain is its weakest link,
¢ in a troated timber structure, there are areas
of untrested wood exposed to slements or to the soil,
such danger spots will provide direct channsls for
tha ingress of fungus spores and insects, and this
may lead to the ultimata destruction of the structure.
Hence in really efficient wood preservation, &8 in
any efficient work, there should ba no weak links oF
unprotected spots. There are, however, bound to be
some cases where supplemcntary boring or slight
cross cutting of a treated wood member at the time
of erection ig nacossary. in such cases, where the
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ultimate dimengions of the structural pieces cannot

be determined vith precision in advance, it ig necessary
to apply & few liberzl brush coatings of the preservative
to the exposed surfacos, Although it is obvious that
this aspect of pre-framing and pre-troatment is
extremely important and vVery often determines the

life of a treated timber structure, it is unfortunately
very difficult or immossible for a conmercisl wood
preservation plant or a retailer of treated timber to
otock all the sises required for different structucres
and this limits the sizes that can be kept 4n stook.
This is, however, not an insupersble aitticulty, s
with the proper initisl pressure trestment coupled

with a local treatment of freshly exposed portions,

the ugual structural sises Commonly required can be
carried in stock.

For timbsr to be properly vressure treated with
an actually efficient presexvative, a vacuum-pressure
eycle is necessgary. It can be protected to a very
much greater depth than even metal, to which paint

affords, but a veneer of protection againat corrosion,
oxidation, electrolysis, etc.

To sum up, a thorough pressure treatment is
uhhesitatingly recommended in all cases where trested
tinber is to be used for either outgide or inside
locations or under marine conditions.
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geveral preseivativas, W *ably creosote ant
arsenic-copper-cniom compoaitious, havas Jived decefes
of excellent se:vice !0 Tsadia as well e in most
tropiceal countriea, ihe rat ionalisation of preser-
vatives depunds on many €éactors, end is discussed
jater. Generslly speakiig, 1t may be said that
creogote on the one hand, and arsenic-copper~chrome

oompositions ob the othmc, tend to represeat ths two
f1e1ds Of wood preucrvative trestment with all the
oil-borne and Wator-Lorne presasvatives tending to
polecise thergelves around these two preservatives.

crap2etas

Crecosote hac h3en prouably used for the loangest
period in fouth gast Asia. This is meinly because
wood pruservative treacment in thuse COUNtries, had
peen origiunelly vsed for railwey sleepers. Crecsote
with 4ts excellent carmite end fungal resistancs, hes
slso vory goed art.i-splitting propertiss, & factor
which counts greatly im the selection of wood preses-
vatives for trsatmant of sleepers. It was noted
that the service 1i1tae of aleepers tended to be short
moré on account of tne loss of mechanical strength
caused by surfaco checking and splitting then by the
sction of wood destroving organismis All the railwveys
4n these councrics use creosote extensively for treet-
ment Of sleepecs. (1The Malayan, Caylon and Bast Africen
fReilvays have exparimented rocertly with the so-called
sgolls-Poyce- treacment whaere both water-borne and oil-
vorne preservatives axe impregnated in a two=-shot

- 28




treatmsot of slespers). Thig ie, by far, “he largest
single use for creorote “reatrent, Creosote has been
used ir marine timber. For construitional purposcs

At cennct be usud at 21l ca acocunt of its offensive
odour and its colour, aad difficultive encountsred in
regard to pminting of timber ifter treatment. Creosoto
being a by-product of the coal-tar distillation induetry,
has created problems in regerd to its uvailability
especially in countries wheie coal is not minod, Rvaen
in India, where large amounts of coil is available,
the quantity of cruosote produced for wood preservativas
purposes ig s0 limited that it {a exclusively used for
reilwey sleepurs omly. In Mzlaya, “hailand apd other
countries, the problem is compounded as creosote has
to be imported into the Sovaitry. Due to 4its bulk, as
comparcd ith the water-borns preservatives, this adds
to the cost ot treatment., It is intercsting to note
here that to consorve creosote, the Indian Railwvays,
for example, dilute crecsote with fuol oil by as much
@s 350 per ceit. Tests which wure recently conducted,
have shown that vhile the fusl o1l does not add any
preservative properties, it doas give a “blanketing”

" effect, which tends to dispexse crecgote more uniformly
throughout the timber. It iz said that the blanketing
effect is as much as 50 per cent, meaning thereby that
virtually hslf the quantity of crecsote can bs used
with the same toxic effect. PFurther, fuel oil has
excellent anti-splitting properties, and this adds to
an incresse in service life in the case of railvay
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sleupers. ~reosolc CHgQULIreE WG axpensive txcating
equipnent vhen conpared with water-torne praservacive treat-
ing equipment, as well an %he addition ot a botiler.
Tregtnent iy to be acnée av & tenperature ot about

180 to 200°F in orler to ohain adaguatc retentions.

Qil-porne PLoservitivos

Under this beading 4111 also come golvent base
preservatives such as penta-Chlorc-Phenol and Copper
Maphthenate. vve) oil is genarally used for this
purpose, mut if & clesn surface 1is desired, a solvent
such as kerovsene can be used for the purnose. South-
East Asian countries have not had much experience in
the use of presexvatives such as FCP or Copper Naphthenate.
Perhaps the problem hare again, is that they cennot be
used for joinary construction when cissolved in fuel
oil because the timper gives off an uffensive odour
und cannot be painted, und tha use of solvent such as
kerosene tende to make their use expensive. bBY and
large, these preservatives have pbeen used for surfece
application only for limited acrvice life such as for
pxophyl:ctic treatuent or for packing cases and crates.
pCP, however, is recommended for pressure impregnation
in many countries dissclved in fuel oil and can be
used for slecepers, mining and marine timbers. Much Sservice
dsta does nct exist on its use. In India, the Indian
gtandsrds recommend P and fuel oil for such purposes,
to be pressure impregnated. But Copper Naphthenate,
for example, ic not roecommended for such tinber uses.
It is only recommended for timbers, which ure not in
direct contact with ground or water. Zinc Naphthenste
is also recomnended for such purposes. The inhibiting
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factor, as mentioned earlier, in the case of such
preservatives, is its high cost of treatment and
comparstive iack of service data on its effectiveness

and leaching properties for, say, 20 years under
actual servicea conditions.

Hater-borne Pregervativos

As mentioned earlier, the leading contender
are the Copper-chrome-arsenic conpositions, and all
other preservatives tend to polarise around this,
The Arsenic-copper-chrome composition, which is
originally invented by the late Dr.S.Kamesam in India,
is, in fact, the largest single water-borne wood
preservative used throughout the world. It is
extensively used in India for all treatment other
than the treatment of railway sleepers. It is
used by the Malayan Railwaye for two-shot treatment,
first with Copper-chrome-arsenic and then with
crecsote. It is also used for joinery timber, in
‘Melaya, Thailand, Philippines, Africa and South
America. The chief quality of Copper-Chrome-Arsenic
compositions is that it has a wide spectrum effective-
~ hess against a whole host of wood destroying organisms.
It has excellent termite and fungal resistance. Also,
resistance against marine organisms such as Lymnoria
and the Teredo-bestle. Copper-chrome-arsenic composi-
tions have also cxcellent anti-leaching properties,
in fact, one of the best among all weter-borne
presexvatives, It is for this reason that it is one
of the few preservatives recommended for cooling tower
tinber, where the constant wvashing action of hot water
can quickly leach out the toxic elements of the
preservative, if the preservative is not of a fixed
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type. 1t ig, uged more for jolnery conatruction than
any other preserative. e timber, thus treated,
can be easily pninted or uoliched, The preservative
colours the tink=~ sllagnetly yellowiah graeen, but this
csn be seen only when the tinncr 1s light coloured.

Copper-chrofa in alsc a well known preservative
and has excellent toxic propewities, thougn it does
not huve the coveraga that the Arsenic-copper-chroms
compositions heve, Cue to 1ack of arsenic 'peatozidn.
These two preservatives ere perhaps, the post widely
used in South Fast Asia with the accent on Copper~Chrome-
arsenic compositions. These preservatives 4o not confer
any anti-splitting properties on +ymber, They can,
cherefora, not be usad for treatment of railway sleepers,
unless a two-shot treatment such as that is practised
by the Malayzn Railways, wherein water-borne préeser-
vative treatmeat with the Copper~chrome-arsenic conpos i~
tion is first carried out cn slcepsre and thereafter,
the gleepers are traested with creosote to give an
outer envalope of timber with anti-splitting propertiee.
Recently, however, 3 New methoé has been investigated,
by which a wax emulsion, Aispersible in the water-borne
wood preservative colution, can be used, so that timber
can be trexted at one ahot. with the water-borne
preservative, while at tho seme time endowing the
timber with anti-splitting quelities ‘such as obtained
with crecsote. Tho timber thus treated, can also be

painted. Unlike crevuote treatmeont, thare is m
offensive odour, whilc at the samc time the timber has
excellont tnti-splittiag properties as well as the

w3de
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main characteristics ot Copper-chmome-arsenic treated
timber. It is a patented usroduct of Hickaon's Timber
Impreguation Co, (GB)Ltd., U.K,

Lidguified Gas-horne Prescryativen:

This mathod presents many sdvantngss in the
inpregnation of highly refractcry timber species.
Preservatives such as Tri-Butyl-Tin-Oxide has been
successfully used along with butane for impregmation
of Douglas £ir where psnetration was obtained through
and through. Normelly it is difficult if not impossidble
to treat fir by any other method of impregnation to get
through and through penetration of the preservative,

In America, chig ptocegs is called the “Cellon® process
and in Englaud “Drilon*, The Adissdvantages of this
process, howaver, ars high initial cost of equipment s
well as of treatment, dus to a certain izreducible
minimue loss of butane which cannot be recoversd afta
treatment, Further, only such pregervatives ss can be
dissolved in butene, Like FCPR, atc, can be used, and
this asutomatically rcduces the number of preservatives
which have alreeciy been timoe tested, from being used.
TBTO is & nost cffective preservetive, but unfortunately
adequate servica data on it Coes not exist. The Cellon
or Drilon'pfocesn ray be of grreat interest after another
decade or 50, but for the purnoses of the present

paper furthar deotanils are considered nnecessary.

o X 5




7

wgwf,.;‘._zmg‘..aam

unlike Wesicro cavntries, the aeveloping countries
in Asia, Africa, atc. produce a peculiarx problem of
their own in that che choice of wood preservative is
1imited both by tae countries’ ability to either
produce it or import it. Creosote may be excellent
tor railvway slsepers, but if 4t is to be imported
all the way from Rurope or Mwerics, the cost of
trestment may not justify auch a course. Tor ths
same reason the 1ack of service data {n tropical
conditions (under which most undcr~-aeveloped countries
will come) may precluds the use of Coppst Nephthenate
and PCP. Water-bornc wood preservatives such as the
eoppor-chmw-arsenic compositiona wmay ultimately
appear to be the best comproaise in that they have
produced axcollent results for more then three decades
under severs tropical conditions and cen be economically
mode available to most countries in gouth Bast Asia,
without & premium on theixr supply. due to the fact that
they are manu€actuved from easily aveilable chemicals.
There is no psnalty to pay. also, in terms of freight
as the bulk of presexvative is extrenely small whes
compared with crecscte or oil hase {or solveat base)
preservatives due to the fact that ths solvent (water)
{s locally svailable, and does not have to be hrought
from 8 distance. modern methods of increasing the
etfective ucs of wood presexvatives such &8s & ohe
shot treatment which includes anti-splitting ocomponents
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in the water-borne wood preservative solution,
discussed earlier, can be used. The type of preser-
vative to be used for most PUurposes, should also be
looked into, from the point of view of the equipment
that is required. once it is accepted that the only
method of permanent and effective treatnent ig by
pressure impregnation, thea the Comparison between
say, the creosote plant and vater-borne preservative
treatment plant bscomes mesningful. A crecsote plent
costs more to purchase, requires s boiler, specially
designed pumps, specially trained oparators and chemigts
and s0 on:. A water-borne preservative treatmsnt
plant can be, quite simply, a pressure cylinder, a
storage tank and & pump. Everything appears to
point to the water-borne praservative as an all-round
compromise. JFrom the point of view of life, cost of
treatment, convenience and sase of treatment, and low
investment in equipment, the water-borne presezvative
is the best buy for the money.

ftandaxds
it has been found that it is not difficult st all ¢t
follow the standards leid down for controlling specifi.

ostions of timber treatment, foliowed by industrially
sdvanced countries.
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Depending on species of tircber, their natursl
durability ind permeability to preservatives, the
retentious of prescrvative dapends on the country
of use. I1f standards of retentions are svailable
in such countries, this moy be used as & guide.
3£ not, the standards slready existing for such
countries of a similar nature, i.e. climatic snd
soil conditions, etc, can pe followed till such
tims, as the specif jcations can be drawn up besed
on indigenous timbers and when treating characteristics
are established DYy local Research organisations.
in India, where such timber treatment was stacted
almost from mothing, about 20 years ago, the following
staps are taken to ensure that timber is treated
according to the specifications of plant and/or wood
preservative suppliers or to indian standards. The
steps ares-~ '

1. The Full CJell Process ia followed.

2. Ensuring that the plant supplied will treat
with an initial vacuum of atlesst 26" Hg., 8 working

pressure of not less than 150 psig. snd a £inal vacuum
of 18 to 20".

3, plant installetion is, as far es possible,

carried out by the plant suppliersvho also train the
operators in handling of the plant.

4. That log sheets are periodically returned for

every plant and checked by the plant suppliers and/or
wood preservative ruppliers.
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5. Technicel servicing of pPlants is carried out
by the plant suppliers’ personnsl who periodicslly
vigit m,phqts in their ares without wverning and
pESpare a report, which is sent to the plant owming
suathority, this being followed Up by the necessary
action to rectify any defects.

6. The wood preservative supplier in his turs
oRsures thet the praservative is to eccepted
specifications. He also snalyses treated timber

thmmcmnumw
COfTecCtive action,

Schools run by the plant and/r preservative
manufectures give esgential technicel training nct
only to the plant opsrators, but also to the
eXacutives of the plant owning suthority to keep
tham awarze of the Recessity for correct trestment.
Periodical seminars mcmuthtbbxpd
Forest Ressarch Institute wherein Govecsnment

. Specitying authorities are alse called for discwssions
ROt only on how to achieve optimum tmuuqeouuuu..

muomm.nwhamtuntoemoﬁ
cmcmutmm:mucmmmu
ammtmmmtmmm
plants.
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7. 8imple todls guch as the incremsnt Borer,
which removes 2 plug of timber upto a depth of
about 1%, tne staining reagent which can detect
the presence of chesaicals comprising the preses-
vative in those plug sauples, solution strength
meters, and soforth which ure valuable as simple
put sffective accesgories, can bs carried in the
gield by inspectors.

8. A gene: -’ tendency to encoursye overtreat-
ment rsther thas undertreat this, whes in doubt,
considering the homogeneous nature of timber where
i1t is somstimes difficult to be sure of treating
specificstions.

9. Preservatiive and/or plant manufacturers,
as far as they can, plmtmntoemwem
iet any help they require at no obligation to the
jatter. The same attitude with tha troated timbes
congumsr 8lso helps him to clarify his doudts
without sny cost to himself, in regard to wvhether
timber has been treated correctly or not.

These, then are some of the methods by which
4t is possible to impose & control on ti»
specifications of timber trestment. It is essentiel
that commercial organisstions which undertake to
supply plant and preservative, should be fully
involved in & check on quality, if possible with
the help of local Government specifying suthorities
or Ressarch organisations. Ultimately it is only
the plant and pregarvative suppliers who can keep
sh eye on the quality of treatment, since it is in
their interest to onsure correct trestment is
carried out.
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This sphere has always been teaditionally left
to Research Organisations éspecially Forest Research
Institutes who have, ever the last thres or four
decedes compiled a2 wealth of data on the testing |
of wood preservatives. Recently, however, accelerated |
tests have been developed, so that it is possible
to predict the sfficacy of wood presecvatives in a
short time without actually studying them under
sezvice conditions. Wood-presexving Organisstions
have now started avaluating the performance of old
and new preservatives in their own laboratories and
thus are collaborating with Government Regearch
Organisations in their testing. Commercial Organise- :
tions supplying plants and wood preservatives alse g
undertake studies in the evaluation of wood
preservatives, PFor example, in a cooling tower
survey recently conducted, a large quantity of
eertified timber samples from cooling towers were
extracted and an analysis made with the use of. an
X~ray Spectrometer to determine the wood presecvative
leached out of timber, as well as the distribution of
chemicals inside the timber, etc. Though this work
was carried out almost completely by commercial
organisations, the electricity authority of that
country, which was vitally interested in the l1ife
of its cooling towers, co-operated and collaborated
in the findings. Analyses led to recommendations
in regard to treatment of cooling towers as also 1
acceptable species which have been useful to other {
countries too. "

ettt AR i
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This was discus:ged ezxrlier undet »preservatives
and their propertive® wrerain the choice of treatment
was NALrowca Guwi Lo va Loi-Loine praservatives for
reasons given thare. Senecially in the case of housing
components, it 1is epseniiel that thought aust be
given to the following aspects.

1. Clesn odourless troatment , and fully ot ined”,

4. Treatment thot is non-poisonous
(timbsr surface should sutficiently
be free of any chonical, vhich may
be considered polsonous to hunan
peings and snimals),

3, Cese of trectmant
4. Treatment that will not make
the timkzr suviace unpaintable

Czeocsote and oirl hesd praservatives can be strajightawey
omitted from tha 1ist, Even solvent base preservatives
such as PCP in kerosona .1l produce problems of
smell, skim irzitation, aven though kerosens may
ultimately eveporete fyor tha timber. Arsenic-
copper~-chroie compositions as waell as Copper~chrome
compositions may couteln ersenic, but are considered
non-poisonons ~fter smpregnation. This is bscause
there is no deposit of chemical on the surface of
timbey since timkor is quite clean after treatment.
There has been no single reported case where human
beings or animcls were poisoned by timber treated
with Arsenic-coppear-chrome compositions. However ,
certain countries do huve restrictions in the use
of Arsenic compound in preservatives, and in these
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cases, tro Coppur-Chroae compound inay be readily
used. Treaiment is guate sinple and is described
later. &All the wnt2r-borns preservatives have one
disadvantige especially for housing components, in
that after treatment tio molqture content of timber
tends to go up somewhat and the treated timber has,
therefore, to ke secasonsd to an acceptable low
moisture content (aquilibrium moisture content) for
that country. It is jn this respect that seasoning
will also play ezn important part and in fact, is
considered Lo be an integral part of timber processing
especially for houcing compcnents. Another factor
that greatly inflvences tho selection of treatment

is the ease, with hich treatmsat can be carried out,
Most tropical ccuntries cannot have centralised
facilities for treatmont and hence, the need arises
for mobile plants, which can be taken from plaoo to
place, It appeare it ig better in under-~-developed
countries to teke th» plant to ths timber rather
thar the timber to the plent. Digressing slightly from
the present discussion on standards, some details are
given on robile plants and mini-kilns, which have
been used with couniderablo success in India and now
to be inctalled in Caylon and Kenya. They are almost

Uit it KT il o | ke .
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exclusively used for trcatment of housing components.
Some of the mobilc plants have boen also used for
trestment of building timbsr and posts, for game
reserves, soil and forect conservation areas, etc.
where the mobile plant is towed from Depot to Depot
and where fence posts are stored and distributed
after treatment, fcr erection. The mobile plant
lends itaelf admirably to tha use of water-borne
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wood preservatives. It works on the LOwLY Process
for ease of operation and consists of & pressure
cylinder with door, sbout 2* or 3* in diameter and
10 to 12' long, an integral storage tank and &

punp, which is operated by & diesel or petrol sngine,
3t is fitted with wheels and can be easily towed

by & jeep, tractor or even by a pair of bulls.

These plants ceh carry out treatment of housing
components quite sasily to acceptable standards.

The Mini-Kiln has also been developed as a
need for housing components, again the ides of
aecentralisation in mind. The unit is a fully
assembled and all the components are housed. 1t
may be taken on a truck from place to place. It
requires electricity for operation though gas
gired and oil fired kilns have also been developed.

The kiln is a forced-draught side-circulation
type and has a cepacity of about 0 cft. per charge.
gxetoches of the plant and mini-kiln are also
reproduced here. These are several of the models
thet are produced in indie and lack of time makes
it daifficult to show more than one type.
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In most cases, the largest single trestment of
round timbers, is for electric and telegraph
trunsmission poles and for pole framed structures.
Fence posts are also treated, but this may not
reprasent a very large quantum of the total
treoatment of round timbzrs. The treastment of
round timb2i's does not posc any separate special
problem both in rugard to the plant or wood
preservativa. 1ihe plent should be capable of
working c¢n the Full Coll Process with a minimum
working pressuwe of 150 psig. Its pressure cylinder
should hzve a minimur length sufficient to take
telegraph polas or transmission poles. '™ & CoOmmMOn
length for the latter is & 40* length pressure
cylinder. Sinca moat rcund timbers especially
tranamircion ;oiea are uged outside, the retentions
are fairly heavy and it is easential that fixed
type preservatives such as the Arsenic-copper-chrome
compositions is ured, The dosign of bogies inside
the pressurc cyiinder is slightly different from
the normal bogics vhich are used for say, sleepers
or for joinery tiaber, The usual method is to have
two bogies, one at each e€nd of the cylinder, each
with a swivz2lling baze running on a hearing, so that
the poles will straddle the bogies. This arrangement




T

enables t'w Locdo. ¢ gotaabi rall points and
crossings outsicde he cyiinder, so that the untreated
and treetad poie: cir bwe kept at a distance from
the treatment Hlaic and brought into the cylinder
when requireé. guch plants, can also bo used for
general treatment for housing components, etec. If
the polas are gufiintently lorge (they may weigh
upto half a ton}, ~oo axrirgunent such as & Mmoo~
rail with a hecist, has to k2 utilised to 1ift poles
from the round ari daposit them into the bogids.
Vvery frequently v o trozs of bojies are maintained
for such t:ieatmont planta, su that either poles or
aleepers ard olther tinber can also he treated.

Canite) Crate of o

Trests-nt plants ave renufociured in tropieal
countrics sueh asz ¢ ~nd Malaysia. Specifications
of such “tente -7~ ' 0 Toilow those of British
&tandards or Anerican Standards and the plants are,
in every way, as gocd as trcse that can be supplied
by these countrics. The costs of locally manufsctured
plants are generully lower, mostly because of cheaper
labour, and ti.» reduction oi sea-freight which would
be & significant tfector in the import of plants from
industrislly advanced countrizs. A further factor
that has to be conaidcred, is tlat many countcries do
not allow the imps—t of plants from hard currency
areag, India, in nerticular, has had this experience
of not being ¢ble o import any item from outside




and consequently had to rely on itself to produce
ito own treatment plants anc allied equipment such as
ssasoning kilns. As a result of 20 years experience,
the plants that have been developed range in sises
from 2' to 6' dia. pressure cylinders, wpto 80' loang,
The type of plant menufactured includes vacuum
Impregnation rlants, Vacuum/Pressure impregnation Plunts
for both water-borne preaervatives as well as

for creosote. Further, specisl types of plants

such as Mobile plants, which £11) a definite

need in under-developed Countries, have also
developed with indigemcus IJmow-how and materials.
Some idea of the cost of plants is given herewith
for reference purposes. These Plants are only

made in India. Lack of time does not permit more
details of plants manufactured in other countries

o be given here,

1) 2' die x 12' long Mobile Plant

Water-borne
2) 2 die x 18 long .
3) 3 aia x 12* long . 8500 2300
4) 3 dia x 15' long » $000 2500
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5) 2' dia

X

12¢ Zoog Stationary Plant

Water-borne 4000 1700
6) 2' dia x 1%% iong " 4200 1820
7) 3 dia X 12*' long " 4500 1900
8) 3' dia x 15* long " 4800 2100
9) 3'dia :1 26' long * 8000 3250
10) ¢'dia x 40* long " 13000 5750
11) 6 dia x <0* long “ 21500 9000
12) 6% dia x 60* louqg Creosote Plant 53000 22000
440,51
1) Mini-design Prefab, slectrically
operated .. capucity 50 coft, 2500 1000
2) 400 cft. Prefeb - steam heated 5100 2100
3) 1000 cft. kiln componants 4900 1900

The expurlcense of designing and prefabricating
treatment plants without any outside help, meaning
thersby, technica) krow-how from industrislly sdvanced
countries hzs prcduced several simple designs of
treatment plants which were considered necessary for
two rea:zonz. In the first place, sophisticated
sutomatic controls or specially deaigned pumps and
compreseors were not available to the wider-developed
countries vhich intended to manufacture its own
treatment plants. Secondly, 4t was considered
essentiel to simplify not only the process systems of
the plant and use locally available pumps, ste,, it

wes also considsrel ussential that the equipment
could be laft in tha hands of relatively unskilled
operating personrcl, Automatic controls, for example,
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Can be eusily duwnaged and an expensive imported punp,
1f damaged for eny reason, cowld not be easily
repaired, perhaps because spare parts would wot be
available in the country. 1In India, for axample,
centrifugal pumps are easily available and therefore
no plant in India utilises piston-type pumps which
are the gemarally accepted pumps for use with
treatment plants. As it is turned out, ceatrifugal
pumps have given a very good sccount of themeelves
and can easily be repaired by a village mechanic,

if necessary. 8inca Vacuum Pumps are not available,
here again, air compressors which are easily
available in India were convi.ted to run as Vacuum
Puwps, Thegse give oxcelleat vacuum and pose no
problems. 'igh pressure pumps have baen done swey
with, in the later series of plants by the same

air compressor which creates pneumatic pressure in
& dash pot, which is also & measuring tank and
which, therefore, serves to pressurise the preser-
vative solution in ths pressure cylinder, and at
the same time serves as an accurate measure of the
quantity of nreservative that has been absorbed by
the timber at any instant. Quick opening dcors,
trolleys for specisl needs such as for piling timber,
poles, sleepers, etc. have also besen manufactured
and found quite setisfactory from the point of view
of use and service life. An example, given below,

S8fves to illustrate ths point that the treatment
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plants manufactured by manufacturers for Western
countries may not suit under-developed countries.

The bogies of treatient piancs in England for
example havc & flat bed., ‘'his is because the loading
of timber ig done by & fork-life truck. In India,
loading of timber on bogies iz done manually and it
is therefore, posasible to have a curved bottom

for the bogie, so that the cylinder space can be
better utilised. Thus, while the plant in England
may have more traatment churges in a day, the same
plants with modified bogies can have fewer charges
and yet give tha same otf-take of treated timber.

Mebile Plant:s Daocentralisation, as mentionsd earliier,
sppears to be absolutely essential in tropical
countries., The concept of a mobile plant developed
in Indis about Five years ago, has proved to be

very successful in the treatment of timber at
isolated places. 'The Mobile Plant, is a full-fledged
plant on wieels. 1ts working pressure and other
details meet the basic treatment requirements.

In the Molile Plant the Storage Tenk is integrally
fitted to the pressure cylinder itself and the

space above the storage tank is utilised for both

a small nixing tank as wall as for the camponents

of the plant, such as the pump and engine as will

as pipelines. The pump can also be run with an
electric motor, if power is easily available. But

it 1is preferable to have an engine either of diaesel
or petrol to make it completely self-sufficient,
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The cylinder of the plant acts as a chassig, It
also carries the axle and wheels. axie and wheels
are regular heavy duty members carrying the design
losd and suitable for running on road at a speed
Wpto 20 mph. The Mobile Plant has towing arrange-
ments at the front, so that it can be hooked to
@ Jeep or tractor, At site the plant is raised
on jecks and made ready for treating operations.

The capacities of mobile plants can vary from
38 oft, to sbout 150 cft. Very large mobile
treatment plants defeat the purpose, as their
mobility is restricted.

WARA-KilR: The Mini-Kiln again fills a need
especially for small Saw Millers as well as for
seasohing of timber at isclated places where the
off-take of seasoned timber is not sufficiently
great to establish a permanent seasoning kiln,

The capacity of the mini-kiln at 350 cft. per charge
4s considered sufficient for this design and use.
The kiln, basically, is an insulated pansl chamber
nanufactured of mild and aluminium sheet with
ingulation. It houses a timber used in housing
Gonponents. One end of the chamber also houses

@ reversible type aluminium fan, which is fitted
with & frame contiining electric heating components.
Alr circulation is sideways and can also be
periodically reversed. Humidity is controlled




by a constant level water-box in which an electric
heating component is located, Both the dry heat
and production of steam for humidity are controlled
by thermostats, so that operator has only to set
the temperature conditions which he desires. The
Mini-Kiln, as a whole, is extremely compact and is
sent as one piece, so that it can be simply put

up for operation, after connection of electricity
and water mains.

Qast of Rressrvative Materials
Only two preservatives are compared here

since they represent the main preservatives used.
Purther for the purposes of this paper, the
comparison is given only for India, where costings
are known. For the Railways the cost of preser-
vative, is approximately 3 Cents a Pound. TFuel
oil is also 3 Cents a Pound approximately. The
Arsenic-copper-chrome compositions cost about

36 cents per Pound. In these costings, the

cost of freight of preservative has not bsen taken.
This is likely to be quite a significant fector,
since creosote has a bulk of approximately eight
times that of Arsenic-copper-chrome compositions
and, therefore, the freight rates are likely to

be that much higher. The problem is alsoc further
sggrevated by the need in storage space of eight
times more - in the case of creosote and if supplies
are to be kept on hand at a treating plant centre,
say, for three months, then an appreciable ares
has to be kept aside for this purpose.
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eRatating Cogt

Here again, we shall compare the cost batween
Crecsote treatment and Arsenic-copper-chrome
composition treatment.

Chaacte

Gamms It is estimated that atleast 3 lhs,
of steam is required for every cft, of timber |
treated by crecsots. The cost of stesm @spends i
o the fusl wsed. If the country has coal, oeal
buraing may be the best for the boiler. Meny
boilers for crecsote plant use wood and ooal
(30:80), so that the boiler caa be started
on coal only and run on a wod-coal combination,
The capacity of boiler will have to be increaged
in such a cese as the calorific value of wood
48 % of that of coal. Crude oil (furnace oil)
is also used. This depends on the country's
lecal resources for its economic use. The cost
of steam generation per cft. in the case of
Goal and wood combination would be about 4 ¢ §
Oents per cft,

- 8} -







= =
=

ST 1]

- 432
B




2.

3.

4.

Retention specified
for housing .
componsnts, perafe, S Lbe.

0.5 Lbe.
Cost of preservative
per cfe, 20 Cents 23 Cents
Personnel hire
charges amortised
per coft, 4 Conts 3 Cents
Steam required, ‘
per cfte, 4 Cents Nid
Plant depreciation,
interest on invest-
ment, etc, $ Cents 3 Centes
Tharefore,
Total cost for 33 Cents 29 Cents

treatment per cft,




Sefed 3xeu wo *pyuwoo

ORIy 02 seim cans aepoca
9RO ¢ veenoy uey puw

®IWTT Roang*seency esery °G
*OpIvOq sous3

?ﬂ!ﬂuﬁ?ﬁi!&.e

Supddco ¥ SurPnoas erqey o)

‘ ‘sucdea feaytey °9
SIeTIen ¥ seySoq

A1307 7 enqtaey ¢

sullis 2 suiose; doyg *y

sxuerd @ sotod srapring °f
‘sl

¥ seWnl; 00p teureixy o2
S{IT® pu® ejnomssed

e aJ.!ﬁ!.lﬁ&-SﬁuJ
Suriiea o3

wdo*Pprq TeIAETRUY ¢
o T

790 ¥ wTnIezedrazey *2

*eBpTe TeOTIIGD ¥ a7 °f

e €0 “emput Surssecoxd jep
*gonxe o3 O.Hﬂd

o} THxaqy at Lzxeujpof

Lt 4 11 %] W) TeImjonyg

‘NOTIIT 9 tmamy
.3\! $oesuy
/pae Leceq

‘o3

* eIy Io/pue
300fUT 20 /Hue
Lzoop sacaeg
*IOWIIT 0TIy
20/pus j0esut
3o /pue Leceq

Iotamxy

IoTIeyuy




sgyoesuy
vopion 0/¢ Lwoop
o3 Suepul ‘s THIN

oy 1 { % o*r ££°0 Jo sesssIO 1TV °L w0xy PNV Supyooxd oydoxy K
soesuy
*uo T} OnIys uo\dhmoce.cl
sqesnyex Tesngez -woo W P SOIN °Z -jueIo SulIwE X998 88 Ul
*pspusEmOO oy 109 oy ¢O°iT 03 C°L WROA SE0USep BT W0I3 PNV SINAET) IOLINXY )

sleaxsyoa
PUSTNT WO MUK °IPFIT K TRIN
“r30as1 § SutTid 3o/p yoseuy Iofp I8N WL} UI

*pepusemcoey 30K 0°s 0 Marsf’serud wpoq fecep exoast sIsquyy oy d
P13
32esuy I0/pue punoxi-Ispun
0°94 00t o of 050 szequtl JuTuT TIV L90ep oIsasg s29QEY} I0TINN XY s
0°9 00°L
otz 144 o3 10°2ZL o3 GL°O sxoel3v MM .
IWETL punoy WYL vunod -393 30/% ©
10°24 6L°0 q0esuy X0 o
o°st 00°§ o3 0°8 03} 05°0 *sPuissoln /v Keoep pmoxs oqy Ut !
THRETL Ay WS » syedosys feayTey °i sasaeg sJeqET! ouINxy Q

*sYo6D ¥
sPuyuyy utqeo odTug tl
egSutyyec edxeq
pexss00 uIey sduseZi

Surpep *KHref

» o7d ‘efpragil
s3use
-epdwy TPIMTuo I (*prwoo)
P YoIg TR0 TI20K"0L 0 n
‘a/prPY - "3 me/cear /9 - *¥wofeqr
ates Axqx - TOTIUNISX 36K 319C Lag -~ uwOTIGNI6X 38K
mmgm gon% —-——— —amm——— anT A
STy PIRzeH o138 TIosoq £8810

smoJuy~teddcd gacayH~3eddo -0 098IV




To promote the use of preserved wod, so 8
to guarantee or predict, its service life, ete,
petmeability tests combined with £ield data under
sctual conditions of use have to be conducted
and made. ~ll major timber research laboratories
in developing countries are geared to such tests
and their results in most cases is available. It
is now not left to guess work as to the type of
treatment, including the preservatives that ocould
be used with confidence, which could be given to
timber, bamboo, etc. and in the most economicel
manner as far as retentions are concermned so &8 to
arrive st definite conclusions as to the type of
protection as also the life that could be expected
from such treated timber used for building and

other purposes.

sSuch information has been made available for
over 60 species in India, during the last 50 or 60
years. It has now 5 Regional Ressarch lnstitutes,
connected with the forestry sexvice in Dehra Dun,
located in five different types of climatic and
ground conditions where graveyard stakes, both
treated and untreated of the more commonly used



species, as also preservatives, are under
observation. These tests have been started
approximately 7 years ago and are already yielding
valuable results. Similarly, alnost all the
major Ports in India have test panels of treated
secondary wood species of timber ueing various
preservatives and retentions which ure under
continual observation.

Combined with this type of “laboratory”
experiments, 1f the wealth of data that oould
be collected from authentic sources vhere treated
timber has been used during the past and recent
past in each country, such “service" data will
provide a final and definite proof of the ultimate
economy in the use of secondary species of timber.

The promotion of trzated timber in its final
analysis is basically dependent on three factorss

(1) Dependability; We have to establish that
processed wood is durable and dimensiocnally stable

and provide proper strength factors for design
in using them.

(2) aAveilesbility: In many cases, processed
timber and its use is fully acceptable, but it

is not availeble and hence suffers. Here, mobile
treatment units, will be very useful.




B

(3) Reports discussing the economy of using
such processed wood in direct comparison with
haturally durable timbers and also as alternatives
to conventional building materials such as RCC
and steel should be published from time to time
and circulated to ingineers, Architects, Puilders
and last obut not the least to financial institutions
and financial advisers of housing projects, etc,

Today's engineers and builders, more than
ever bsfore work in close harmony with their .
financial counterparts. Economy, is worked out
on 8 combination of "return on investment® and
the *factor of obsolescence”, These are perhaps
the factors that ultimately decide the building
material if used for any housing projects.

Example, it is said, is the best form of
Precaept. Zconomic studies where specific examples
in the use of treated secordary spzcies of timber
(and where necessary kiln seasoned), giving design
methods, and all other specific informations
requixed so as to ensure the quality of processed
wood, has to bs made available to Architects,
Engineers and othergs. Central Government Bodies
should be flooded with such information discussing
the project, specific savings that have sccrued
in the use of processed wood and ke provided with
processed wood.
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T™his is important., Whereas a vast fund
of data in the form of handbooks, tables, charts,
otc, is available as fur as stesl, concrete
and other conventionsl building materials are
concetned, in the case of wood such publications
are issued few and far in between. MNost
developing countries have to depend on timber
send allied products such as Bamboo, etc. to
mset their house buildirg requirements. There
sesms to bs no doubt, whatsoever, that the local
authorities will use preserved timber, as the
concept of preservation is readily accepted by
them, provided, ultimate economy based on
easy availability and on design data, is mede
svailable to them at all times. ‘
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2.

3.

4.
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1.

Empire Timbers, Her Mziusty's Stationery Office,
London - gives for over 70 timbers wights,
shrinkaqe; bending properties) strength;
reaistarce to attack, Fungi, Borers, Insect;
susceptibility to Marine Borers; permeadbility;
wood working qualities; kiln schedules;
mechanical and physical oroperties; specifications
for teeth and circuler saws.

A Manual of The Timberc of the World, Alexander L.
Howard, Macmillan & Co. Ltd,, Lomdon,

Wood Handbook, U.3. Depuartment of Agriculture,
Washington D.C.

Wood Preservation, George M. Hunt & George A.
garratt, McGraw-Hill Book Co., New York.

Wood Preservation During the Last 50 Years,
Dr.H.Broese van Grosnou, H,W.L.Rischen &
Dr.J.Van Den Berge, A.W. Sijthoff's
Uitgeversmaatschappij N.V,, Leiden, Holland,

Dry Kiln Operutor‘'s Manual, Zdmund F.Rasmussen,
Porest Products Lakoratory, U.8.Dept. of
Mriculture, Washington D.C.

Timber Dewign & Construction Handbook,
F.¥, Dodge Corporation, Nevw York,

An Introduction to the Seasoning of Timber,
W.H, Brown, Pergamon Prees, London,



3. .. wealth of uptodute informaticn on timeer

is
a)

~
¢

<)
a)
e)
£)

9)

h)
i)

3

available troms

For<st Raseurch lnstitute, dogor, indonasia
Forest pProducts Rescaran Laboratory, Frainces
Risporough

Forest Rescarch Institute, vehra Jun, 1India
forzst pProducts Laborastories of Canada
Forest Rosearch lnstitute, sentul, Malaya
Division of Forest frnducts, Ce.S.14ReVe,
Sast Melbourne, austral ie

granch of Forest Products, state Forest
jervice, New Zesland

Forest Products Institute, Pretoria ijest

University of Peurtc Rico, Ris fFredias,
Peurto Rico.

Forest Products Research Inatitute, lLaguna,
Philippines,









