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Large volumet of industrial and agricultural 

wastes are  available  in nr-ny developed md devele: ir.j 

countries.     Sxtcnrivc  refvr.rch  and devolor-ir.t:;! werk on 

the   economic  utilizati en  Oí'   there   :;r rter  har  oru-.'red 

the  atténuer, oi'   rcirrtifU rnd  technologies.     r::-.o 

econoir.ic utilization of  rome of   the vaster in the 

construction industry  has  achieved a  good mercure of 

Buccers. 
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Fibrous wilt", both fro« industrie ««* 

^cultural  .«cior,.   are oit« di^c* oí *  i.ci»«Uc:. 

^r  f\MA       oourcec  ci   nú-a 
or ueed  ae a cheap  Bouree oí   futi. 

t* uterini'   include  coconut   hur*.,    ore   «"• fibrous waote m«-. te ri.a. 

»  to„e     iute   Btfdk   tu.d  wood wr.cte.     Other 
eugar cano-topt,   JVUL 

•   „.ir which could  be   teru.ïd  uv write*   '-r* 
fibrous mote ri al e wnicu ^« 

vi /»o  hv^V-   '\l  \   certain ^•Mnr* w'.«-ter,   rn^r,   rice  tu., t    J- 
Bcrap pf'per»  coUon w"       ' 

•    K. H h fin not r ut  to  anj' p r e i : t r ; 1 e 
««   «•?   Invi   rrf'ttC   DMLUC'O   uu i   > «       "-        -v    * species or low t.i'ut 

UBe at preci.     Coconut husk h,c boon  i„v« t ,,'..* -U 

fwmdeuitCblefortl.o1I,nuf:.ctur...i,M-«lcl«l.o^e 

«^+i   .-  -ri lov; cOLt of procurici'.. having cupcrior Prcperti,„  d.i lov, 

InBuUtion  and hmiborrò r/^rctu^L  fre^       .   - 

•    e   .,,.,> widclv used  in the bulla-n/.  industry. eugar erne  tope  aie  v,idti\   u.. 

BoardB from jute  etalk  aro  bein¿ con*.-rei.-li,   . 

and ueed  in India. 

tephlbolc aobestos is ueed  very Utile   r.t .recent 

in the nar.ufacture of buUdin, product*,     me  avallali* 

of thi* low ¿r.-i« acbe.too fibre  nr.l ita rrofitaalo 

utilisation in   th, mri.ufr.dure   ol   >^.,tc.  ,.-.:u 

• •  -   „i<w+inr  ol  ocur-tilo?  which h-.ve haß been encrant: tne   at a^aoi.  oí 

lllVnlf.  ^L.^.toe,   out arc  lu   rhort   rupply resources of amphibole ct-fc.iu~, 

*    t      entila       Fxterciva   research and  mvecti^rticn hes of Chrysotil^.     ^lKI""iV' 
^ + >.-iTr-   tn  à. vu loi)   méthode of been undertaken in la.my cour.tiies  to a.\ao,. 

.   .      ..        .,.   +VlP  r—ducticn oí  asbestos  cement ite utilisation  m  the  F'uaucuu' 

product,,     in part  1 of  thi- paper,  a review of  the work 

done in laboratory  and ir.ùuotry on il,: «re   of  amphibole 

asbestos a, a replaconenl   to the Chrysotil»  variety is 

presented.    A fair ar.iour.t  of  ruceos has been  achieved 

in this direction w.iich perhaps  require extensivo 

industrial tri: It  before  adoption by  the industry. 



The une of  ;<fi«nb<>o pulp   -\r ;•   ruK ti tut.«   teure« 

©f fibpouf unten;,!  for ut-e   in  nrl^.tor  ceauit  j A'dueii? 

has aleo been  invut;.Ut%"t»-a  upon in  av, rrl  ivi'tmr, 

la   Incile,   r. cm»' r.< emiro   of   raccix-i.   h" r  t.. » n  re   *«'V«Jü  m 

this di recti oí.  :a:d   cornerei :ü   triU   ¡ v<: . .,<•1 *, r  of  b;&il<00 

pulp  crinent  rheetr  lc  i'nv;r.<-td  in   tin   jit   r future.     In 

part   II   of  t'ar pper   t hi   reouitr  01   werk   dine  en rr.-rbo© 

pulp  cene«: t   rocfir.i;  sheotr   in  1: lor; t viy   rjj   trial 

production« in  incut-try   ait  deter. b< d,     The:,, h   rcofi».,: 

eheote  with  baiiiboe   j alp   h:;ve  üt«-n ; relue—.:   ii,   ¡eberuUrV 

a&á  on pllct rl-r.t   seri»-   m   the  indi:: •*. ry,   1:,.ir r M i t?- 

factory  porforcmc;   in   the  fiulJ  h;-.r > . t   to It   »«vrluM.ed. 

In p-»rt   III,   DMnifncture o:   i^-rr^'t.'J   -irphr.1 tic 

aheet? utiiumr  bituz.t-n   U-T h:.l- : ,   n  w; ; v  ¡ro.aitt  fro«, 

pe tro leaii nnn-ri./r   ->r.-"   ¡   pr : *i I  ..-:.   :'-; •...•• J   :Vuii 

waste  n.    u   ..ir:   r-, e,   ^ ¡   u«*; cr; bed.        hit    r-. i   :  - re t-.-rj.r 1 

ie  used   exteiH.iw-ly  for lo:    cor!   ;i¡;   *<-.,, or.ry   c-r.rt- 

ructicr.  in many Jcwlq ii,.; ccuntr,.   _   of  LnUr  ,_...... ncr» 

and  the-  Cnrnbear.   Ifdrxdr.     Hov.ev» r»   4:.»if ;.-;.;U'":tm'f 

and ute   in   the  du vele; i :.r  euuj.tn,.-     oi   ,;..*:.,   F: r ;;-et 

and  Africa  IB ;,t t   to  It   ..: t - .el ¡ : •;.. -,,      "-.it   ;vv4ir-* 

material   lu.ii (jo-'H.   ecu: -   1er  acce; t ' J i c «...-   in  yl ; c :*  of   the 

conventional   In,-ten  or ,;rr-îf   roofin.- in   the  d,volepin^ 

areas of the world. 

It iaey  be  stated   thet very i.:er.£ro  pulii;hei 

inionanlion is evrijoble  on  rerer,icb,   dcv»;.io¡.i..-. nt  v.d 

U8#  Of   there meterirdn,     r'.ort  of   tt,»-   míüiii.'trii prerented, 

hae been gleaned   by   tíw   r.uthor  thrc. i.  dircu:.r *CíH¡  w.th 

BCientifit,; and  t**chr:Clo,:i rt p  on, ;n   -u   in   rei-erreh in 

industry  or stuuy  of   tur r:.i-jiuf ncture  .-.ivi  ur? of  lu re 

fibrout;   buiiduir ::,;t»Ti.'lr, 



Titmia 9r riff l 

indurtr ID 11; 

have oG im I 

Ail>* s to-,  o-:   v   buU,  -,. trodurt.-.  constitua un 

y bm btimi w»t.r, . la and alre^t ail 

•vii  r;any   ü<-    ^' 1' *  •untrí"6 

• i-      ,,   -Mb': -;-*t\li*;î. tr.}' ¿  i'f-i"   ' 

important r,mu   °' 

..'.r,nf.'J   ---¡ tri 

,1   bui i   • Mf '<:>   . 

AsV-'V-o     min-r'H  ,.11   Lntc   t\->  \v-d   ^  •  •'*-',   v —. 

ChryacUie ar.U nabele.     :    < r-   >  cf   orry.ot 7o  ; •: . ses- hi~h 

ton.il-   strength rn.ì  t..e  nva.lra- n:-turni   ;•• ooure-s h»ve 

boon  ,adoyiM.<;l,-  exyloituü.     Vn-ictKs  oí   a.'    r.'o:-   'n  ti? 

auynitol^  rrouy on  the  ot¡.:r band  dis, l?.y  v.-.ryin."  e.srecier- 

i^tien  due to  t'iolr  vary : r"  ex :y ositions.     Th . J  met  m;, 

perhn. s  be roscnsihle  fc .   ; .o:r ycor ex¡ lcit ;-.t icr. :   tho 

world   i r-: ."tK'.  of  c'-.r; 

•x^U rt c-:» ¡ reduction.    " i 

lr.^ort iny.  c'nr> 3ot. ì .i •   :. i4 

.\vv hitolr..     A-i  a   r<  .ul* 

at Ili sat i"»,  oí  n:-:¡ hib 

A   focd  n,^.c>iLnt   o i'  de.-. 

1 •    is cnl;.   7 ,  o:'   the.  tctal 

> ov.ntr;c3  IT "   india  rr:   still 

i.    they    i":VO   *   110'.TI    1"-f.orv C S   C- 

-entier. i-Há  been fecu- d  m  the 

for rrntunct jv  of  buil;.ir:' ;rcauc- 

.it v/orh   is Voir"   enrrb'd ov.t en 

the  subject   Lu oc ut h   .ir::a,  Australia,   Italy  and best Gerr~ 

It has  been verüble     e  U'í   scr.o jrr: ort ir-.:;  of  ."elected 

quant.ties of   ' r- : oi ' ! e  and nnti.ro. by i 1 it -  alore" -*!th 

obrynotib-   n   • v  t-ar u'.- cturc of  ri¡es  oí"  p.tni  building toMòi 

and  such other  : | , 7 ca *. ioni,   in \v:ch  iuract  strength  is  net 

a   criterion  to  U   fìl'illed. 

Duri i '   '   e   i-.f.t  aecale  in  Ina Lat systemJ ic re sear o: 

han boon direct'   i    .o"\r.,n  the util i'»nt ici'  of   trenclite.     It 

has  leer   CT.CL:      .   i'-t   fetrly  lar •    prci ort ions of*   cbrysct *•- 

could   lo   :.Mt ; t       .ted  by   *. r j-.olib"   r.\  build in-   , rr J. '-'•;.      In 

bu;lui.u,: Ionian  at u  yi^ec,   .-ven  b   «  sub al .i fut ion of o:\hibr* 

is  ec!;:ùuerea  prnb^lbìe  Ü   stianyth   is in>t a ]. r i :.-. 17 
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consideration. 

Foui- processai hava b*en developed In India  for 

utilisation of amphibole asbestos.    The nnin principles 

underlying these are:- 

.1.  treatlnr   *he  minerals  . if •i nrf ì   s ' ì r i a c«? 'A 

active a rent   to achira   thu  requisite 

'opening u¡>!   oí' ts o  fibres; 

li. Curing   î   e products   in air  tirM and 

humid nt-ncs, hc.-ro of   carbon dioxide: 

ili. Dl--din-  of  selected v-rieti-s  of 

indigenous and   imported armnlboles; 

iv. Judicious   .election of r.r.i ì ibolo asbestos 

based on   certain specific pro..orties of 

the fibre. 

A scientific  gradation of antibole asbestos 

according to the  physical,   chemical  and  mechanical   properties 

has not  been evolved  ùu,  lo  1-    of da-.,     hueh a   rraaing 

is an  essential pro-rcriisi'e '"or  <v^ ,r.fu- .     « , 

right   crade  in the  raanuiactur» ci asbestos   c.   ,,rt   ;roducts. 

Test  nether   r,-r   ¿radin;;  ehr;, sel ]] e are  already 

specified in resi motive j',r,iir.:, .r   H^ •    -i-'--(-   •j-'- -uaiub  oí   difíer-r, t   countries 

and  it -av  be , essine   ,o ^¡c; t  i...f:,  . or a:i!.jbole  ,lt, 

modificata.    The Indinn  .-.t.mhr.ls  Institution h.,=  taVen 

up work  for evolving standard test n.thous l'or grndotion of 

amphibole asbestos. 
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Pulp cement boards mad« from fibrioua meteríais 

like wood pulp,  straw,  reeda  and hemp seeds have been 

manufactured  and uaed  in U.S.S.R.   end Japan,     Investiga- 

tions have been  carried  out  in  India on  *ho use of  bamboo 

pulp for the manufacturo of pulp cement building boards 

and roofing   sheets. 

Results of     laboratory experiments kith boards 

prepared fron bamboo pulp and   commercial  trial production 

£U 9 discus3 ed  hi  this paper« 

Tests   carried out  on specimens prepared with 

bamboo   pulp  and portl^nd   cement revealed   that   it  is 

practicable tu manufacture  (i)   Plain building  boards 

(ii)  Flat  sheets  and  (ill)  Cr ¡ru^ated roofing   sheets« 

The strength  of  these matériels  are  also  comparable  v.ith 

strength values  as   specified  for  üsbeatoa  cement products« 

Roofing sheets made of   this   maceriti were 

subjected to   further  t^sts  as   they   are required to  with- 

stand more  severe   conditions   Jn practice.    The  tests 

were aimed   to  ovaluate   their  peri'ormance  with regard  to 

transverse breaking load,  water  absorption,  weathering 

properties,   resistance  to microbe  action  and  fire 

resistance.     The bamboo-pulp-coment  sheets were found 

satisfactory  for adoption in   construction considering 

the behaviour  under the  te3ts. 

Based   on  Indian   experience,   the  cojt  of produc- 

tion of   sheets  in   a plant with  a 50  tonne/day capacity, 

involving a   capital  expenditure of $ 277000,  has been 

worked   out   to be ^ 0»46   [or  sq.in» 
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Corrupted aoph.MUc rooïin,- Bh«ta „ru  n ,:„oa 

Wbrtituto for asbestos-cencnt,   amal.Uu» n„d , ..llwi...,U(, 

iron Bhoet*  ,„ dewloj ltl(: HK:,.. :, LOC.-U,-,- O:   i,..ir 

lower co0t and  cuiUbUity  to   t!-c;1,,a   ;„„1  ,,.„., .,„.. u,d 

diätes.     Tuey  could  be ndvr,,.,„;ü0,lul;,   urüd   ,„,.  ^ ^   . 

•tructurc,,   ie.por.ry buUdn., .B and lo,  coBt n.,u   rurU 

hou.e8.     Ihey are widely used i„ .ever.l i.tu. tol 

countries. 
ìorican 

Asphaltio roofinC eheets  conniot rri^rUy  of a 

'boari,   or  'paper felf  i.pro^etod with an «apatie 
mediun «,„„ I)rotoeted by u ^^ ^^    ^  ^^ 

le manufactured  fro,; waEÌ„ m. t 

basaeaB,  Ju,e wa,to,   coconat  iil(,.f   ^^  ^^J 

fibres  and  r,„E,   wlllch n„ ,.lIieraUy  „vtalnblc#     „)u_ 

materiale nny  be u«..,-]   «.,,..]„ 

which would iQpi!rt   lhu dcElrud pro.it,rt.t.s to  l(¡i> io_ri 

The i.prc^t.on Bedlun ucod  ln UEUall>  Q ^.^  ^^ 

paving e8phíilt,    „„ eurfaco rrotecUou of tht iunrjni 

minerai L.ranulc>   ümiM foil  or ^^ ^    _] 

used,    Flastic eauleion paints »ay  alti„ be usec  íor CiVítl. 

a pleasiiic coloured finish bri   ih,,v  •; xt;n  °uz   wuy  increase   the  costa 

Bio process  of mara,'aoture   censii  in  1,;ducln/. 

the basic raw „atorra,   „arte paper,   ra,E „a other 

cellular Hbres to a wet pulp  of the  r„,q,ürc,d  ^^ 

successi ve!,- in coarBe ^ flne „^ ^    ^ ^^ 

the pulp into sheets, in felt or boon, forai„a Bñchino,    ~ 



cui or in dry inj oven 

r i j., .y tí »    * t tí* d ri ud h o < ' rû c 

r,f   .    v.|  , t..- -  .'''.¡ort 
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Di i   *.; •   t».r } roe*»» 

,   i   et*4 
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•   i -  » 

ir, tir.c*-  t¡.;   t; «y ferv IM»t 

M.      »  * ". t; 

t,t ' * t.-t-;.« 

,    V-. -et;.  J % 

I y    fu;*, i   C r   v» ^t, 

r i" *- ,v 

:¡   li-    wi t\   M,   :•» ! » ni 
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I, Lr.iV-     Vt/' tu • '    t-;      ri'Hi •' ri ; i   ,<;.•!   r,f_- r u'UÍ u^'íd 

«n&'or  .-A.     -   -.   i ' •- i. .   .:     ¡. •.'•*'•- '• up< ••  - ! •*<  • •'v'hi JI ;: 

OOUfjtli   -n,       '«AL'J   ••»••. r     pT« .-*?•• *t   -M]   -i' "7-   0,   *> .• '    Wl.il    </l 

tbc   ••» ' * *M-• t •; •  « f   . '•        .•..!-   ?••-.!   t^-oVi',,0"! ",-i r;tr.      ..'fie 

CCBtt  "i-O   -Jl      i i'-  '."i.   "'    ..; t    : ' '   :     '. -•       -i    •-'',•(•'•        '.-''i.1»,/«     ».'!" 

euer o?j . 

/. *... )"  ti"   .-''•f.i'jf ,   .i \'<   *;'»"••".•     ¡'üurtri.   J.   m.u 

hKJii ,^Uií'      . « «' ¡í  ." .    r, i-f-   u.i:<;..   U    , ,óí'-ü   t.;      .;.    .un üitu" t i (I; 

8W i r oi'ii'*"'    .r >   i u U-  pt.l.'     -i •.  wt < ..   w?.f;io,        T i».-r 

íiwi'cif^   -,   i' <•'--.( :    - >..*..!•   .;t-!.i ,   !•».    *•• ^.i"      ' í   w. ; t» ;   • rv 

pcr'j.   i'^'-;-.   m'p'Uu   i.. r;t i ,   i';-V"f't   i'-*''•   ^unL   ¡um  certain 

Ojeen'.*    „ ." ;;,;»:  0,'•••.;*.-  o^i'i">*-    .o1   ¡ i'l   to   ru,^   ^ roi .i trnj. P 

UDC   r»t   ¿>r*--,...) •',       ^ciü'il'  Ir.*, i    :¡   ;   Wer,  J;.V« :.-*ir' teù   eijtl 

fomiti   ••i.uV^i.-  i'i'i'  •;.-,' ".iiaücíu,"   of  ¡-iviujir   '¡-orrcirs 

havxxi¿"  rprorL».-r ^rc* o-tto/j  r»-<[ l'.cv coct of  f rti.ut ti on. 

Innuli.•• ti or   -m-  i-' vu >.•<:•.•   vi  a^'.^f ? i* vur>>u   from   iTr^prte ¿.mti 

8Uó% f  o;.!)'    ¿-.ot    --• r :    ^!.^oa^•   iit^-c"   iu   **"!•'   buiitt.. iv;   tnuUítr.y. 

Boards  freni ,íTU-   r tnli;   «re  beinr.   cornicerei ally    -reduced 

and  ut;ed   m   'ndia. 

'}, ksh-yhlJ v] i-   •irbff'ioc x:   isi-Qtl  v<:ry littlo   ri prêtent 

in the mxuf; c4 uxv  of  auilàint: prcdu-tp.    The  avr.il abili ty 
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HA'^hAL 2.0 
•'UTuíí^S 
'l-1  A.í:.íüíJTü3 2.1 

•lUrfíALS 

of  Mjp  world  product i --t;   Vio  batanen   I3  mfáo  uA   of 

tr«s'.it' ';.!•.•>   rt<¡d  mil ii.v» i«;< 1 H to.     Tuo   > >s]k  *..-f  o > try «...»ti J.« 

pi'-.'tu<..T !•••   1. i   fron:  vki'iivui,     „••<:;.(,   ddudr u* a ,   own,1 land 

Uhu     <J.    :-i-      '.-•'   u^'".   -U'»  •   'í,      ..e-'.»-    .;-''   J''n   o».»or   1;.-i|.uí»*,«nl. 

aaDOpUni  x,'     >   ,;/<i)    <-•• 0-1 r ;•":;   «. iv   "; '•'>••-'.   :..,;.*; e •; t   ^n'-jy   ami 

utrÂtad.  rvï'a'.:»  '•• i; -.f>; 'uy   i'í*¡".j:i)t>$   , u,.< VLí l '> v.i.fl   í'.nd   Tí<«iy   produco 

tromulí •-»-»   V,'-'-.M,V   w:u"(in,    -íPV.-IU"   '.:>'!•;   * r >c. ' i< .U lo  "'uwo   1 osti 

maini,/  »Tí In od   în  ;'uulh  Africo.     Tac   Intoni,   f,1,-'.uroc  ava Habla 

for  tho  pi u.luctIon   of  anf"'nt<.,>o  li1   vari ou;?   foontrlon  aro 

givi"./.   î.n   i'acia   j«      l'ho  vorl. J   prod ¡ot*on  of   anbostog  \h'rln# 

196o va;)  Qfi'/inKü-aii  arouini .", .,-.  :î;Î.'J. 1 í^n   loime-j,     Canada  and 

US3H  cc't.t limad  to   ba   tuo   wurlJ':;   lu a di; v.  prod'i^ora  of 

asbesto.:«   dur hi,/   í/.''"''>.     "uícflnily,   ».-.i* a!,«-¿co   of  lar.PIS 

deposito   j?  r, |.-d 1/reciti  chryaot i lo   v ¿rio t. y of  a sboato a 

han  i »on  re >•.,;'to 1 fronj  Indo.*<*a la.     7:.   in o/^-ocloiì that   in 

tilo vo-'y   :3ü.]í"  íütiífo  '.iwgr;  deponi t,-i  w'-al-'i   do  commercially 

exploited  and   Jnujnüoia  wo-j'lcl   decorno  OHO of  the mejor 

prüdu. c o r s   v T   t h ! a   v a r în '-. y  o f '  a 3 b e a 10 3. 

'l'ir./^!'.1, '1° 
'Jtiry-jot ilo   :! 1  a  ir/iiroun magnesi »un silicata 

identifier!   l»y   tiw   formula  ¿   M/*  0.2  o\io>,.   2%0 with 

1S^' w&tor   of  crystal U nntlon.     Kl nor  qu«n1;5 Mea  of 

iron,  uleU*i,   wnv.anoyo  or aluialn.îuf1 may replano  part 

of nmr.r.erlun rüguitíu»    hi  ao^o  'nod ;.H - istion of  the physical 

proportion  of   tí'..0   fior«.     ioj3(,aai  (..f   Imporlt 1 «3   algo 

influence 3  the   churn 'J er^o i .r n  of   Ino   inorai,   but   in 

general  Chrysotil»   I y   njoro uniform  in •;_ bar actor  than 
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UpWlu 'i-i   mu'   , -fi '•*.> 

n«Att.lMi y.     *1 '< •• 

for   ' 'i'-   !••        **.-.-* 

O     r< 
«i» >< 

i M  i» '•(     ft *•»** 

•  ?lr  ^ •*• 

I *"    i 

(<      ' M     ')     « " ,1' «#•* 

•'iitt.'"    » . ,.•<.! .»; *•§. 

¿ mi- i   1 ii 

<-.     *   »- iiy   Ì l •   '     I   ' * »'*'.. ''"''i     ,J' 

'„ it 

«intìTolil     Wlf' (     ,     &"-'-       ,",-'}.•',;     lili;        > 

Calcium,    Iren   ;»'»c   -^'-o:   -tlf-Tou 

Wftt.M-   w :     ,' ¡ .., .-i.-'--'I L •   (.'»' ì  li  , 

Iderit Uìoa !.>y   •.¡•••>     ot'wvi« « 

The  vp.ri.*;. '.^   >f  . ^.vi* M.m   * 

typical   <; h»*-*H <-!,-:>!*! ..O     ,.*   i.:  '•? 

coutr I iiut-tn  !....  p ',-." ' < "> n • ? ,   "»¡H*«- \    í.i  ; .iv''-'1   «*'»'> 

c tía ni 1c íil    > ?•• ' t.>íi - - " .) í   ;,      T ^ ?   •;,»••'.•*       .>;•'    **.   i rt.!.- , *'t.ftty T 

atri--   ^•-i-.-i-Jí-   '   •    • >;.••• . 'V   .      •• : ^ =• '        >   i • ;•     '   -'^ 

minorivi   f^r    • J«   '»»   U. !   ir.,  Iüí'í---' •<»•-.   ,.r   ;»;?•«•*-;*" ¡.«I   > e- t«n¡ * 

pro*! ;Wï n . 

2,',.'. !, /^tnr,.--»:       A^v.,.1 r .-,    * ~   ft    f.ì/rv..;,    f#.f?i   VT    M t« 

r.ioi'1'jc i ir* '     ft'¡¡|-ijí.'u'M>  ',r  r:>'i'<'. f ,      M   ' •  r    '?*-,,,  rUu 

ani.-» • .'h*->'*• o ,      '.¡---'i,    ,   ;> : ,  .i¿., .     .     *   :..»,-,     , ; ; v   í.. 

tl'10    ÜlHWl''«    'i"." 'i     -.  '     ,rt|4.-.|     'i     .n\.«in, * ..j,    J„¿J t'',(•* » i     fur    Mf,h 

tom^r-T-a tu"..  a¡il>; ],. - 

ÍÍ.V„,' ;;„v.-^V..V\> .„V.'•       ;'' -•••j'fS'.-iJ *-" ,    tv.: ft  -.n»     -f    'f-    'Tu*) 

coluu»,   ' i  '.• j -i i  H, ü*"t ft «  hl.itü  M  IM».' -t,      ! », t  however, 

beeouos   wliUíi'i  vaor   f i ;..or Î ',«)„,       '"'»o   ...>-..v.. !   <->*.•!!*   M l 

formulo   ,,< •'   U^-c.   *••  :'«i     .    "   "''-i.:-!.   .   i-    V        .   "•/.'• 

It g   1 ini orti-.; t.   M'o/.-i-t.'i').«?   l,-.cit,n.i«í   '.¡r-   i,«a-.- ' !<"•   .. ti o-ij-tn 

Oom¿;íU"Rb'j.a   LO  ohrymut ' ; a ,   lu-r a-.!»*» «i,   ai' t-->   :'»:j 1 ntar.ot  M»Iü 

restatane e to offoctn of out.ìoor  ex,nj%mr«. 
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U.S.A.  aud West oesrnany   in the amnufacl-ur©  of  varlcuj 

sboston  o.*ny>v,i.   --o lucto   u l î .M/. < ntf   U^   Xi rrti-e :. J •• »  ¿nd a 
i o   i r- ' •< .'. •v.'!  i'3<*    Ml'd 

-:     dO'. '•)•  ;i Tit     i   fi    t. iti;     }l\/V»Ul 
• f 

pro .-i ;í»T 6   '( oc; <n.>. -" •'- * 

amphibole  rì 't*r--,   '•.  * \-'.c 

tv   be   na»i;i'f;.f;-,r^*    M.O   ¡.i'---    sU-nr*  » h    ^i-. - ^.«.V t J í* t   :-f   t.ñft   ÍVi> 

typeg  oí   flK'< r>.      •r.i.j  furili,.,  uí   t í-fi'f-M L i 1 o  ^lú  *u-t, "» .o¿ít».y \ "* 11'* 

toro-lac«  cUr¿3o.:.io-  wo'Uu  ^d-,^   .,;t.u" S-MrUy  t.l.«   .-,ii«.»      • 

"ji\l, ! fi      :  I't'i . *:• 1 '{*'<•        1    í! 

Of raw  ir.fitor-.fO,   cs:«v<-fii¡    ne;«:«: i-' i i-.   ir.ntW.,-   onô   àitu^es   "! 

tbe maunract-'T U^.  pjvcognog etc   cwWm  oarU'luto  to 

lesspnii;- ;•:'   ti>;   -e.1^^,,n I"   nUn^tu.     3uc!i  u^mtlnnn 

are costly,   «nd  therefore   »;   inlor^ot only W  thoo«  count rl«n 

which  leck   ir»  ii-.u.p.U«n   of ohpypcall« and do not have 

orocioolUo   ai:-:   «IMO; Ito   tut   noy   p: /jnojr   t n^el Ho und 

anthopi.vUUo.     ¡llover.   At     r;  ;v-i;,!blü   :....nno   somo 

pretor t: 5oí» .i   of   n«'.ï e c U?. i  '.uc. 1 ; tio.-   •.>:"   tro will o  .and 

antbophyllite   !í<   tbp -nrnm futuro  ,,-r  t-'iMoim:   pH* 3  and 

boards   in tho  sppl icnUori of  vuU-r»   ivUh   otron^tli  lg not 

Important aa   In the cuso of  roof"mh  sUooto,   pressure   pipes, 

etc. 

The follow Ir      facto]     which  ueterm'j.o  t'ro cuoico of amphHo^ 

fibres  tnny   bo   C-.-HK lueroù *hcu¡   VP, iacertürd, of  ehryauLlla 

fibres  by anph'-Vjlo  'a  oonired; 

5 3 1        IWIIHA   r;i T»«r.,.-r;.;     Th*  tonsilo   ntrei> th of  the 

filron   in   Uie  it'ui'.   trnp^rtr-n»--   pr-poi'ly yxxiOUr   cbo   selection 

Of flbrer   f.»v  u-.ft   iw ti;Vi»«".U *   -..em«-'»*,  product;;.     I'^J* normal 

use,  the    to.i3i;.p   nU'e'^ »•"•! "f Urn fibre   should be  of tbe 

orcter of 3t>0-4;:o   k^/cn*-. 



t>,?.2      Rihoí'!i,í)t   • >-;     >.i..ij.¡••',.L'•;-•';-.  '•»•*.'   i • or  rU-»r " /at>* 1 Hy 

Ên..l  «re   t.r-i.lio.     i'^-J •;«=,,,. >o-*^    >V.;.,r*  ,oW r5.o,.U.on 

<_>f   Ì"ÌU'(3;j    il.   tU»    \r!<•-"•»     -   »;.'.•"<•••••   i   I... ,-f  i""M J-.»t.:     ^ l-.iUt 

«i      •„   f..     ; .-  ,.<••    * ...;r    '    ••   M  -it- :   -r>»= ,;   s^Jl-   íV-   AI-. Ireneo 

on tfco  r:U«:?Klf'  •,*' M.-,f.o--.l-.T.  <'.»w.»î.   :•.-   !,>*! :.     iVr  ¿hrvrt.tUe 

fiore*»   ih' ^icMnnV.-jPi  ••-.•  ».uwii   »ißois.^.-ii  :Jüír«   .ílí'foront, 

j.r"jr*.(»gf.-'-   <-.M.*.II. í-   :•.-*"••    .'••»•   !. >s 4-.»v = •>   VK«   ^r^n'iL   of   »-bo 

pro eft i «" en. 

•-. -.-,   «>       i-;-iM,.iï.-»l   ':--T.¡ fI «'•>• -i..«).     :.;wii'¡,i  .^.Wí'.ait i...'r  of   fibres 

Jr:   tbe  d«e1.i.'v^   f--.<*   u'   i"   t-io  ..V.V.'.í-íI   vi   f I ort*  for   un«   1A» 

aaboíítoo   cornu'»i.   ,»>•-..< in r <. ?>.     ¡tmJi-  boi woan   ¡-bo auw of  the 

porcontat-iu. of   o*rol.c   ..»'.-'tos  fco  'S.**-  i. f  ru^úl:  o/.Mea   ahould 

be  eione   ';..•  i:    i-   r^o-'lt.   r-^    ^   '-O'.N   tua.  ;>.7;>. 

b.3.4 Á!'"r\r^LN    •   ••>     "¡D-vr-i -.:t ..-;»it i-    ;í;   íí .oiOi'bed   by   flbrea 

It,   tvu  Ui'U.J^cf   -vy-r    ;.?•}   »;.y  «   «UVíMO   .-bórica'!   reaction, 

a.od   (51,    >-'V   í-.-J.V .T Ï..« î    '/•1r
i¡'!!f.!..      "a ' ••••   -o.-rr'' >>?•   vf'  cement. 

i'flta"'i:ocl   os tuô  -,or..•?-..;<-'.'U*   /íVr</.«¡   lo   by  c.:'-,-'v;*<-.p)   roflotlori. 

It.   ,1c tile   e.n».¡':i.':uj jv   i. *•*<;. -fcU  I orí 1 OJ    oí  ce ¡¡KM  wul'jn 

iiif loöiiCtJ.".   í/i*«    ;-,i.>-*..i •! . 1   :   of   ».¿îoôstv.!   « '<>-<CííI ".•   ì-?0<ìuotn» 

¿'•ili, j /-r   por :- : ; -o  •>;.*  ( Hn>nso*   ñ\ ri'^bflo   ;t¿'   amjbibol« 

flbrwa  I»   L-y   ¡b;.n<.^<   ',-.,..:,.-• ]4 '.< .-..     vu»:^-»!.!  í.'ofe r t. ivitj'   of 

amphibole  f.U-r'i-   ,-i.iwr,.,-.. ;;  .M.-en*,   V.   ì'o.     I'lbmo; at 1 on  of 

om¿.hJbolo   only   U"ì í,. rt   < o  ro/'snciJ   i,t.\e   f r/i'.O. i.uu   of   ^oiV'«ïit 

Ilia o      I vi   Ho1.1 ' i-.e '• '< ;»   ?* t.'... ^,-e .«•-'.   >.:-;'   '.b off- • >.<,•• :   ^eac^ivlty   of 

such  floro- lOM'M ?'?.,   ..¡"iifì-.iiV1.;'   ¡'i.ou's'f-'b. 

5.4 f'-jxyir« -•>*"_   '"'''î ,|!n,i.'^"'f11'-:     •-•••! iOi*  a¡"]hJbo'J e  f.tbree 

are   u.i«<ì   ';J   <   baoy •"   »vNH. >t   ir> f-ii;;<*a^<'H «„omonfc ¡iroducts, 



I the cement  uaed  siuc.iü b« ríc¡   it¡ dîcelcium-eilicBt« HUû 

I 
ï âeficlôlit   in   t;*K:   Ic'-rn  *'!r..-n ' m-, IO « 

j 6,5 r«';? •,V'L,1; ' r'v'    ,f   '•,*,:i'   *"'/   ,''',\r"i.      ;MmO   ls   1 ' bOï'MttM.l 

Î in  asbrgt•.•)."  «".oiiif.n:    -.tur.'ai    t bn   ini '..Uv;  of   ceri.ant.      Intuì'- 
} 
' action   !ml wc-Ti   t'ho    i j l'f'í'i. *•<••:     (*.•'!•:*   ¿».i.   i. i-i ;. yot ' Io   « ,jr-Oji1.'.j:i 

• Is  well   KM.,IWI.     lut<<. crdrrn  •'>'•'   t:     r   'M <«>>• ' I c   Is   a  cfi**n¡kr. 1 

1 reuet i on   ui    ^«c   sur :'•'<.'.o   of   Uu-,>   fil^e?..     Ciio^'eni   roncMv'ty 

", of  chrys<"'i. V it*   i i ore.-   «••I..-W*-:-.í.--J,M  .•»..;<;•   iJmo  'n   im;en  lì ;.Khei'  timo 

Ì that of  tttn^hl 'vol*  J5br«y.     vtir v nut 1 le   M^rea  remove   about 

3  timos  move   1 ' '"(>   :-r*n  •..'•«•• snu-.'¿u'li  fr^'ci   from aabeston- 

^ cerno r>t   ays tarn«  ujiu.nr  n'mLUvr  •- ont 1i. ' on m 

The   ;-Rt •.    ìiot-.j'jt.it:   tu')  f!,,rei^'th  obtained   In 

»abeatof!  <%ejï«nt  ¡.'ry^f; '.a   iVi-m  •.:• : ï y^-.. t 1 io  >ir¡ci ar«i.,Mbole 

fibras   Is  Pieri"/  '*>-••<•>   -,cno   •*•••<   '.!•".!.{'   Mint   ;-; io.r¡'i.!ve 

capaciti O;;,. 

.•'•*! movili   <o*  Un»   o y   f" :>;"On   ' ni" inencoa   t,bo 

i strength  aiu.;   *i a *•»•;*•<*   Uvi   «.><.<),¡jul   ..<i   ;'nr-  revi.;>vo 1,   hlf-ber 
J 

la   the   atre, t.'    ..,f   .•• ..   .o.ji. .c-oj.m.c:    ^roii^un,       rt   lo 

iraportant.   :,o   ccc]    üC   i' .-*   .•#> n^v«:. i   e.   Lh<.   HíT'.-í   In 

I an aooooUi/i  '.otiv::n    i y;»»..) M ,      ¡:U'   (¿/'o'i;   o'""  rcM«"'VHi   should 

not  be  loan   ubai. <u oM, 0.(1'   >••"]/fit, of  f.iî.r«3   fVv.r»« « 

aysUri?; cm..* In''.,-    ".-•' :,m  c "   '«.¡no-.i,   in  i.'-v   t.c  of  water, 

in  7? hr<i  ßt   rcjv   'P^nn'ctiTo. 

5» 6 ''^v1«w   r> f   •.Kir I-   'Jç.ti'iM    íi     Iti.ì4!», 

5»n,l       Colie ilio* »Mi.  rt nriKi--.;ì  WI,   ih**  u»ii  of   tro mo Ute 

I variety of •'i^i.ir,^  ^to^toy   .In ih.u nanuf ceture of 
s I 
* aebeatoa   cerno.it ;*•<-••c'uctrï  hßm   -.««on corríe-.ì  o'it   In  the 

•ite 



- ,        j.     M „•- i  <T>  i-: ir,   îi!'5i¡«ilT*V  î'n  Imbl'i»     A review of labor »tori.*)«    &*>li  ir-  ì-'f   iU'.|í.jwy  -*'1  ili-'A*'     " 

work done   Ir   ìndi»   »;-.   ^v«n belo«. 

As 0itr1v i(-3   •!'-•%  ^«   ^^» »««nt   ,>f  nines *nd 

0,,,:,, KïO   T; ]*l 1 -'er, ta   or;   Cr.«   ¿lu^r-iil.-nitj 

.;(.   a--t';::'-<."   for  •'.;<> )íi{'   »sr.bfcs'tóa   -.-oßjOiit 

,.   ..,';'!••   ..   ru   Vü   the  {twíi'.!f£»-.t.'JT»g   '-»f 

Jeclí-t;:/,   ^'> ."¡oro « 

joákras« oí'   aiuj-n; ¡'«..,s 

prudve'• s.     '-''•'•' 

aobr-ntofl   cnr»*m    .nipoti.   .Vi    '¿o .-v.,   .¡.'iO„i , •*'.   '••» 

of   (í<5.í»í-¡.D'•    proci .'.-•¿i-e,   iKUfOver, 

,    .»<*»t.M!i   :•.".: -..vt V..-T.   -f  c'iryg'-'tll« 

••»; (.- .; O 

i" ; : • t tí: 

•'cou -.ií rf;'-- ;-«.":- •• E r» i .; e 

mou Idi))?;.      '"'*'  * !'••'• 

conici   b'3   fiVoW:^' 

wHii   locally *v"i.l'ir.! ]•..   •" .r-, n.: bel« • 

lRflt.  (.ocadt;  -..VìI* o-.* tic   HG.ieerc1"-  baa 

r .•*!;<•!• Î ' o   -vu i )f> :.;•/   of 

li   ,', ñ.'P ; ì r,ì \#    '•,*',<>;•£ 1 VC-3 y    i** 

-, •.. r-    %. 1 i y    î.n 

;   '."'<.    f.Mîi î.    fc     !' • 

am¡. hJbu" »   -¡b"< *.'   ••' • ! 

tho   t;vj'u'it.r ;.,      /^   '   '"f 

far,   it  ìi«;i  ->o<?'- ::-<•-»** 

of   enrv;i<,l'io   r.--.. lv, 

mar.ufa t.*- ¿.r ?    >;    >-;...• *: 

b'»1 Vi or.   ' *'<«f*V -•'>"• 

pr ï 'awry   ..-.•.»nu ' o.-, »»' ' •.,- 

by   ttíuf.>bl ».». >U   ' .i i •<!..'r»   ^ }•'*•, 

11»OC«fia ;. 

í   SM 

•i">rt "i ' ' 

.•    !•< 

nur !»- «   'H t ! VM   i"< l> • -^ 

... :, r,«/^ ? i.     '• ;1    ÍK't    óf 

.»oí-  .-0!i1   9ul flt.U-utiofii 

C.,-»Ií  In  indi*   «re:~ 

,íí   Ha'-f-.^t ;í,   fi'Te with 
A   ic< 1 i-M<-Dai-oii bydro- 

llpocaga     1 *, 

Procesa  in. 

fcr-  .:,.,,.;fl(   •'.    iJitr   i od bMpiju  «fmofli-h»r« 

'Ì©!><»1L     .}''"   • '>•-".."•'.. "• U-    alni   Htn)bih<ilê 
f'hi'Oi-   ¡. .!   r.i,   fil t #• t u   U.O    fl-,if»oîfio 
CU«!*« '   ff'1-1 .-. {  * i      •!(,! '.I««*'      ill    t'tl«    flllttl 



ï*Qù9B3 IV.     .Tiuücitua  ¡tel«'. t1on of amphibole   fH-rrs 
'((.io- t.n  n   - < 1 f* î <   ¡.ri,p#r t ION  and 
- 1 !.i ; :.- .irò.- • »f-,   it .;M" * „»it 1 .;i   aï-'i.  Mei,»il •>> * 

R0CES3  I.        5.C.?       TL   ;,pf.  bfHii.  ,,<;*,*»••   inn- 

i.lî    thtt    Utli'.a-   1   ;i:    •   •       •<. • f .;    -" 

Is the   •.Un-;,*«'   >-»J   r; Lof • t.nt'. v¡.» *• 

minami,     ï:*-   ^; h. .. 1   ,   ;.'  ••,>> >• •>• 

Caa©   Cu'    . .u ,'.'.-v t 1    :-•    •'<"    n\-<:,o\i ;•' 

guitti'«   U' uro' :<• ', i ¡..'*   '-i«'   "i í   •>,'", 

j£VUl.'ii U ./     -\ u;;h '.t,     r-s   .• -vi   V¡ 

Thflref'.'i'e A    *:    « ! i o. t-.^t i .<..   n# : 'M 

ftfit 'VO    IV« ¿» ..-''*.  f      '-   M«.".!       .;;'<•.'.'      -I     ' 

reduc 1¡v-   i.*,',   ." 1 

laboratorio.'-,   1 

:.    HI    ,'tf) 

f '    'V.    ,    t 

¡i'    J 

t i''-". ¡ ¡S'-Ti' !« ' t'i r?1 " 

1 ''-reij wit i.-'wt »<;.,•**- 

ii. ¡o nijiflü   i -,   - .fìfc   •". , 

,í>;u;i. Toi; turo   o"   fi ••(   «.< 

i 3   'K'^r'- 

i i* 

kiì* V'i   wf ì ! ' 

»   .. f- 

»a ; ' f.» "      ' «    •'    ¡*- 

*     ;     t     •• • .ti,!M»( r i ' .s '•     .i.i    '•• 

:',«#i   rf';. n.¡r<.   1't   r.fion   f í it .»r 

In th.'a   i* i.ì * 

tt> e   <uù'!;< ' -'. ' ' 

aet-1 »/<'   rop=.'.oi,ì.   <v j   1 

by bluwU»-.  « 'r   f u-o* 

and waaufl *   l'i-m   ,¡ ..-rr   '.ir   ;"^i,,*,ri 

put   Iti   w<**, a;    un.'    ."«>••  j;'.1   t>rr-i Uì: 

cernent   ji<   ¡ ;;    ;>r  1;<.   r"   '^   . -   .»«hi»';   {-.<  It»     'i-.ff *c1*-t» 

water   la   ynii «•><,;   ot   vU'i  nth. v   *.o   :i«k r   «   1%   nl-n-ry  w-i¡c"v   * i 

kept   unci «4-   'a jtuì.',)V   ¡ut-   ato1"   ¿:.     ilii'ite-   t»y   blovdn^  ü!t 

thj'oUf.M   !t l'i-m   .,•(;(. ¡ft  i:jHTa   ¡a   f ììtiryu  on,)..!« ,y */:>.   s i-, t ; >.i t 

to ft  wat or   e « M-T> ? i ?    rm i U' «*/'   *i»oiit.    »»• ù.      ¿"iie  p«ntfc   of 

asbestos  »m*   e •«»©!» t.   î. nu a  i>r.->«!uc.od   'a   subject»«]  to a 

;•'•!       "dg.«..     •   ; ¡ 'f ' *t    i. 

ftfisr ',   inn!.f»¡i: >>,<? 



hydra UU   pro na uro  >.>? .•< 

(S,¿3 .r lu.*-'   t»    wit!.'if   cf'¡r.'-* ' t 

,'i   •• ¡,      1 *!     t •• ! '" '''I '      •i''     h        ' ^ 

• i   , j A • •   V '" i.o i        •,:"     '• *,- • 

.•'.-.   •;•!     ,:•     '•     «o'M-   ' 

•J:.T«_, ', pi, ' s   * *. .   ;•_*;-!-.).  *   '   - 

!:,;..,'.;«:i.>v   wil'.   •»     .• - - • 

fi » W-. T. y g 1. n  cl    ¡'fi,. ia< <   . ; 

, r- "i •?;; s it,-'-   •   .j'    ., ,iy-   ' . 

••f   fi •••r--,i   • u  e--.' a i- 

i r^àuc t'aii   Lav.»   . • >-.*• 

I-   ••   / fir 

*ni \ -, ' !     t.- i 

*r     -Milo 

i LI fi'juoo/fl r»ut, tu«  vaUi*, 

... t**«    '••orr.,    ni?   i»ii»4   îinporot»fl 

- ..r :•, .     :••••   * •• •'. -V'--*^o 

<"•• -,       ,.'• '•••,:. ,    ..'    -:! ?" "*•.••.•-.!*, 

n     : - • •<,:',      -. • •. "'   ¡-I  .     >V .'ST. 

:   ; fi       '    •   » '.'f< ¡'   U,    •'   ft :- , 

. -. , l        -4 í   •'; ¡ '.'il   i      « ¡ ; 

Tfij'iU;'*-   <>? 

^ .f" " :CV     0.'*î t 

s,     .   •'• 

v   , 

O - ' .  !\---<ji'-\    • U»Î3 

-,l      */l.î.'     •      ¡M«     e» > V 11 lr- r»      5»:     '•tl'"<     Cufît    of 

,'.  •'   finii   VP : . . > : i ) I • • 

¿t   la  o./    .oui.   Pry>.'<   -   ••   r.'i .-t• •.'.'/.",   )i,<iPfj"-od   Jn 

tlio   tibifla   f'iat.   U   '-i  . vjt.M-   te-  HiîriMftw't'i'^  t-w   nt«*r;<1f.r<l 

unbenton  oeinout   l'in1    -lì-eoir»  w* t,:.   i-n   f¡.f;, ! ..P  of t'.0*.  »a m,.h j bol« 

and  íJO'AJ  cur/r ..»t '> In   ' ni •,->*>,•. 1 ;•:".•)   o»*  !'(*,•'   E*••il'-• 5 ¡'ole 

i'.n-.!   1>\%.  ciirysol-'.le   (u i.'u:*^'..'.j ;'.'••ITUM) i   •   .:';•»     i*Ä*A.JtJiJiÄJLfcJi 

or   ovali  100'«  a^^U^ly   PrPoaL .^ , > • .Wi'-.   «   t;:.-ì.     Vi»'">   results 

1 liticatovi   timi   <îvti"h-"«.   ¡•¡•fliiivoi'i"   3tror.t*t:-¡   7r,x¡.'0;t   vf -J^ kp:,   51 

kfc,  and '*4  kr.   aro  co^;;íi»"«l'-ln  w't •.   ¡.¡io  nlnndanl  q] ir. 1 fi cat. ions 

fa-   flat.   ciíi^;5. 

It    Swg   ;;.o>-:       .'. o/V". I'L'.CJ..;    t '^--i f.   K\IOC\   *-A9   ohO.íí-s   V'l til 

ampLi :»ulo   fl-rea  fil^r-i;   c.r   i>'! to   r: ion-l'^l  ilu-v^.tllc   f.li">ro3 

aj-^   r,rüraulí cal-i ,r   ¡I'O.TIú.í  «t   7'    k.-'./'cfl'-  or   .TK.U'0   in   ordlor 

to   inccaso   t>îO  aei.sity   comparooXr   l-j   tSe  comn^fclal 



TtH'lí»      V 

? \, i*1 A » '• ii •_ *.-' -'« i .:.¡.f     \¡i,V>    ,     •'*;....   •;.•'.;   vi' **'/ l-? 

Ko.       LJ«r'<J.koi: ...iu'U.-; _.•-••       *''„vT.rü-.'.- '"       u.  '•:,    -'*     .n.  * ; *-JE > "*'   :•'     -¡ 
PIüp.i  i ,>vi t. ,;iii',.¡-.i    t.- f.- SJ:;»- . •. ¡ ! •   .*."'• '* .¿. •   i''1!   \   :í'.í'í;'    « \-"T 

1. 100/í. - - -.% 

¿i; 

¿7 

26 

38 

36 

<-• 1 cv. - - 

5, lüO¿ ». 

4. 50Í l'C'V" 

í?. í>o,; !>Q^ 

6. 5>0/i 

7. í?a> 

8. 30> lSJ/V 

9. 6Ü¿ ¿0> 

10. üO/i *X),*> 

11. OQ* «JÜ!¿ 

12. - 100/* 

13. - loo;.» 

37 

a   t. 

¿7 

14. - - 100,4 32 

Note:     1.  aise üf í,i¡».'(,i¿>  .>+  <  ^4  x t uní 

2. Añbector.   ...wiry.?    ''ali;   1;\.7 

3. Otiririf1" uii<.'."!'  -ttn'l^r hr.c  b^en dan*:-   ''JT .-»*   ín.yr rif^-r rinv>'"* 

4.   The mlrAinoi;  r«, .-iyw,-i i   oí   iruiujwrnf   ctrrwth  in  ¡\j ky 
TOY t   j nini   ti,i:-k   r!U,)   ][   kr   .for '.>  DIM tiauk  oheHtu at  ,^r 
Idi   tA'90  -   >•,'•',. 

M 



Ï«1-1P VJ 

('•.*.'      <      •' : 

...,,     .,       -    . .        .   mr< ',•>•/   liî"     '¡" Ì."    fi''' 

!.,!.        (     .1     ^». 'Ikl ..•''.' ;."-)>'    ; 

•   .   í* ! 

" '^..-...¡r.' ._•. •'!•• 

;.:r.p';iî.M.--i-- Cür7..-o '.i j * 

ÜC 

Ib 
rtr\ 

60 

bb 

.L' 

30 

3í> 

4c 

4'; 

l'i 

4 t~ 

* ,* 

U.b 

b'j 

• 'i 

57 

Note; 

;, ; i r, ,-•   ,".r»r7i,.;-VA '    : r<.-n: 

4.  The aiiánnuji ^. ^UUVMO 1. of   trwinv-r; •'   r-trentfth 
for ñutió he,  t>*"---itJ?; if>   X' kr: for t-.i>  :aii-   ibick 
üiic-oif;   ;u.  •;•• •.' VJìÀ 



A?, Là:. 

,'t.if '* 

Detailp o-       -not'11'' 
eaiaple ••(•*>• íA<. e 

lOû/jcray su M i"       .'     •-   ,   ^ ' -^    ,,; 

•#¿. •• - t$ • ••'.-• 

SQ* Chrysotil" .<.'•'•=  A» ¡ <•.• •»  •'•   'ii,f'      —'.-.- 
íií re   f -*•   !"."• •   - •''• 
Affibbite'¡e "  #  '.-'.-• v # '••"•" 
fibre 

•.i.. 

3  ...' 

0 .>.:.wv  4 :•:-,• 

fibre   i- 60 *   1'í '   > '-• 
Amphibole « l   •. A-       •• ¿f  B.Ov 
flbi*1 

10Q*   Ampaibolr. - u,1'>   tui:ue       -ùo~ -du-        /  30.'X;    ¿Ob.OüO 
fibre * ' 

- ff   K:fi /i.' 

N.Bi     The  '.•reekr^c noi r?jeotiAr ;nsy be about '• to 4,*. 
it  hae l>eor.  ta*«»r> ear«*  iü   tu*"  nbnvt?  cutA,  lumui« 
î.o fuithar lacréese  i--, cost lias tv be  ab'An.. 



iïBfi.- r,¡   '.-.'•;.• ¡ "i h J. v  .-:\>-.u '* 

!*LH •'  *=«''' 

I  -•.>:'.«..>  , .,1<-l 
not.-ü  *«>.•» thl y 

••'»  <..*   -•-*" ',-p'  '; ';  " '. '    ' .-".,.••        . ..pi, -r     COP
1
  o' 

:;Vr!',-  /¿ • ••• •• - ¿ i-.- 

— .V    ' - • 

•j«  •••'rrv ,?o-      ''-   —'   ''.•:•>.     »v        ••••••. 

.•'.'•'.•   •j'.r'Bí't ¡J.'-  -v'<'   Wime   .    '•'•'   i' V-"       ""cí 

•<JU" 

:...v    -'..<,:, e       '.:'••'• 1 <•*> 

-do-        #30.30      #>b,36Q 

-do-       I *7.7i-     # 33,31¿ 

ii.Bj     Th"  br-5'li'i<--& and  «jncUcap m*--y >c-  nitrii  '>  1u 4,-». 
;t  ;-,_nr i:É.--<.  tnktrs  oiu-i-  of  in   the   ^ -•v  coflt,   nonce 
no   f'ji-'>!-.-»- 'jK-r^íáüf   u,   t'-'*   Uà."   lo  LP eisuvii. 



prouuotfl,   ntv^mth  *»X5-*>{»íS*W.   the  rw1».1f.."ií r*aulron»nta 

for a:]íf)3i-..¡¡    *rr,eat     i-cu'w'-.'  -IH.'   t-o  o^fa»'ie^.     'fl'ioi'efore, 

tho   *"0i i*iC^;:u .a   ./<"   e , ; y <t   i.    s ••   i .,    :.-•'    •Hi    . .   a>i. 'tü-yl© 

ftfcbojtor   c.*i.ï.---.'  '^.î   -.»-ri'.-i   ,.wr\'--     >/ «   v •• t   <>f  ;-p<-.fiuc 11 on 

to an a;>..:'0c1nt *c   ........u-/.        • ».«>    '"•»   "•••   i  "J - r  •••   *»''). 

ii*t   .. lv^.-i- *r,H'- t   '•:>  *• ' '.'<*   "-J
;>•-'-.'or   '«< ..'iii'I'id  'loin^* 

3&mJ-'l«i  ci   ü-iv   :>i<-!.i>  v-iv*.«>.,• «.i   j.   'iib.jil. -s   L'î'-jiti  •'..'•.raJ'«la, 

Dhol-dl  *ui'i  .:,-k..^«.i .\.     -.e   •1fi'\ I« -   w„-v.   U'*»,,e>l In  the   name 

r«ri.",er>i.,       'h.:   «jouis   ^.fv-m  * :'   ^Rjt-Í U' '¡V*   vai   h < .»<>  fvUowod 

with nhe  proi-o. t: •.>'.   ->:  ^'.i.iu-j   tu  c-;awnt  nn ;•:'.».     -fiv» 

trena vor.no   strength   :>T  HJ.- r»; i^rj   f w.'.   "lai   nr««ïrt* •   rf»l»arod vrlLU 

different  co.nru.iÂt; mn va?»   l«iteo,     T.:»jt  r ermite  aro   Riven 

ill Table   I/.     T'u.»   rajultn   j.i.>v?  ^Unt,   it wonj.'i  ba   -jonslble 

to manafactar-ì   í:t.«udr*:;¡  aa^o.ií-.T   cernei»"   fiai.   ,^!'oel^   using 

iOO/¿ of   «ìiij.-:i ... ;'0.i <>   n 3 ;Or, ...':   0   lv*ui    *" •    •':  ;>¡»f \?^\ ,   '>.¿n^ mah 1 

or  .'iaraike la,      "lu.,   .v/o 'HH:ì   '.n«..^..^..!   Mti'^ii'-. .,h   v)i]im   of 

fiat   ftl'C'i'.u   pi 9(.£ l'oc.   j',\Hii   1. i**;:,  t;«>*,   '        '<u ,   4i'   *'-.'.   ind   -iL-   IwK. 

reSpÖCT S.V«   ly .     W'tv'i     Ir:     ^vlli;.«fM     1 fi    //'t.!    ,i-.'°     JpOf ' Dotti, lufi 

for fin!"   .IíIíJOC i.      v*.   ;,> iic r o j   .-.:i.r,i  v\-.h  •'-••:>   i c'O^-to  in 

the  quam. * <,/   if   c.u.^ïs'j'.jì o   í ' ^r«    ir    .'o  '-JTM-í,   UI*U o   ir* 

0Ot'TG3j,</Jii1''i.-.i   \'.-> o K o p r\(*   ¡i   vht'-   i,j i.,!tvoi rio   -, t .'•:> - •? ' ih  vain». 

Therefore,   :t   i.=¡   MjQCnt'   i.¿-*t   *..t<.   U *   " <¡- tr,:-vr:i( ion of a 

small   Jüa'i'-!tv      f   (',••,*•;*.!.' , f:   .'"'i- "r .    , ».»»T 1 ••..'3 u •'•..*   .i'ir-o1-n   fln<i 

other  pr"'u>'C'!  wh ' cr-.  {'ñ-jub-'o   i  h'í-t^v   t, a. i.ivor n-   n-.roiit'th 

value,   :¡,*»7   rio  mar ¿*"HM, s?-; j   l-y «¡ •/. ;. 1 ?ty  h.,'.u-i.ul h,  yregaure 

of «bout  ;\   itf/o'T»*-   ..r-  i-cí-e  for   ^V/tUr   «wi   */if Mal ahap©   -y 

laminatigli n»«tliod  pr^^v  to  ^ri.-i.iín^, 
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(b)  Manufacture of Apbegtoa, Cernant Pipes: 

Kxperimsnts have also been conducted uginp amphibole  tibi* 

treated with  aurfaeo activo reagenti  for  tho manufacturo of 

pipes and  factory    rkla  L'ivo boon  rivou  to this  procesa 

successfully.      1rs  thin   procoan,   «  Vnown weight  of amphibole 

fibro  is   -iddod to a  »olut'on  conta j.:.¿im_- o.'v>  of  the  ooniruercial 

surface activo reason:,  aud tao   ti.Utu^o   in kept  agitated 

mechanically for about   an hour,   in  n   fiixtp.     Too   roquirod 

amount of  chvynnt/le   fibro   va» »ddod,,   at  an   lni.«r nodiato 

stage of  agitation,     Tho  nieanured quantity oi"  Portland 

oement   (aabostoq;cement  1:10  or   asbesto^;coment  1:8)   la 

added tu   It  alon^ willi extra   water«   to  attain tho required 

eons la tone y  and the   ^i*. í or--"   1,7 kept  r.ndor api Ut ion  for 

another  10-lb   iiilxiUtea,     The  pipen  ere   ferumd   fron; this 

slurry by a   formic  roller  on a  removable,   irun nmndrel 

j maintained  at  an optimum vac mum,   tho   product   bo im; rolled 

I on to tho   mandrel,     kñ   aoon a.a  Lb*-   do aire .-. well   thickness 
! 
| Of  pipe   Is   obtained,,   trie   nj&ndroi   i-j  removed  from  che 

, »chine and anuther   la   ru:.  h,   if/fJ   ^i&r.o.     Thor o   in provision 
i 

' for  calendering tho   pipen on  the  me udrei  ysrl or   to removal. 

] Two  sots  of  building  pipen of  (»cu o^nposlt ! on having 

diameter a 50  mm - UB ram are   raado  -  one  aot calonderod and 

the  otliar   uncalendered.     fha  presame  applied  to  tto pipes 

Is obtained from the  calender rollor.     The  iron mandrel 

is then replaced by  a wooden  mandrel aad  Ine   product   is 

kept aside  for   initial  getting   for  ¡>-3  hoi«-a.     The   pi peg 

are   then removed from the   wooden mandrel and  weatherod for 

a day on  supporting  rack a.     They are   mon kept   immeraod 

under water for  7 day?,  ana  firmi ly  in  tho   open  for*  ?A   days 

for   curing. 



Tb* inn* • 1. i i ^ ;  iTC'KVTfï op the asbestos  c errant 

p5 pon for d'ff^'C.i   • < ;>; <v •.. 'o'i.i  -^   :,U'r>rt   U. Tr.M.e }1. 

':'••(•    <V - it.. >" " • >:J   •.;•'    •.,>'.   • 1 , < .•)   '-''w    fñui';-    «o  bo 

o-^ft.lor   wii.il'>   v ;•. -v,   ••'-1 

in   <br   pr >.•:••'•''' 

,,, >..•<, í.  ,-,   ,< ''-.i   .: «-"ori 

hleud ul' r'0:i a-v -,.«'•»   \'.   •     '•:•:.  -i.V.', ii:ú*'•<..• \il".*>   :vi>r*. 

.v:,'iím:;<v;- i»,,.    ' u  v.x    •   -T/-.   ^; . w -,;,.,   M    .m  'i'í".ir;.!"<.   u» 1 n:;; 

ChfjT« >s  : '•:'    *'-r:-.    V    w-•     *i«-V.    ,/• 't ;• ' J 
: ^    '" \r   C ¿ \v.> ' *-• ' ln):

r 

l ••id   bivJ.'tö   <VJ.'"   .  .'f-r   *•    .i.'r^SôiO^       »       ..".-.;;
;i   ; ,','o::i '   <;>>•;    f-bo 

prixl'.if.u  wfi.u   r'j.MHA V;.-  .-s.-. i.-..,-;.. .y  ..r'^fj : i;-t-'•.''.< .•".po', ... r.1oí*.t ifi.-io.    ¿''or 

neaufttci.;j.ro   cí )<  I'íí  i«-'..«-   .;..><;:..  .*r¡vV¿,vU>   VM'I«;.
,:
,   howover, 

u  h1<-:h<n'   px'Q;«"íu'fl   ¡i,'   »'.*<   ••••i.,:,ti>*i;     > "' '' >-'•'-   i-f./c:«'-   ',-t  r^qiìl.i'ed» 

«.xlní-ln^  infit,:!'.ruir:,' P.."   --ufi   "*,>...•,• .'\K ''¡;"  >"*!. r.í . iv,   yt •>sauro 

rosalto    oí   {•.•,.;•;,.•   O'iU;1^   i.»11    ^•«.•  '• '.'mi  "'í ;;•:'«;? bü-« 

«mellito»« a fi';  Uu.  e.-.' •'••••^   ,'.¿iv»H.--ú= ìvi.-'''^^-   *1'10)   niiow 

that >,nor'>   I;>  c.r.:/ 1<-"   '•"   >.••-••   '••'•'.'',   A       '..••nwno.v.-t.*! 

exploitai j..'•*).     ';'t;c   I'-ì ,.' . i.-;r   r1 <<i."   ' n<\ >•:*•.'•     n«  ;x>rM*i biiitiea 

of   u,3^v:   ì'-b" í1 ifjj.ú  'U/.a'i   •'•,<» ¡v ,:,ibt •.,*•!   fj^rtí  ¿o,* 

ohrygot'".Ir>   ¡"i ->r.,   *-:i +-».-  *J.r¡.•?:•«•-". T e?T«-;^   1;   *.b*    ;««i w   l;iG) 

with the  QKiixiin.^,  ir*» t.-.r; j.<vr* /   ,r/'   e c-V'i.- •".. Uì.ì  r» leruerln^. 

.'ìjli-" J   Vi»    ...'I ;**,„'   »iP*>   rr'a/u .ne i.iij *f à   ut   6   low 

presrmre   {?.'!.-.:•    L. i,;'' '   V.   '.Ai,    \*.  n •..,..*•.   .-«¡n^',   tu©  sorno- 

wbat   low hur.ì» li*.   ,JT M • >.r-"    v.;i r ".   -•••..H 
4;•«.--'  vi.t¡.   pl^ag aia«io 

ai   a'if fie i«u: -J %    VL'-I   tr»..vií!;:'r*'   TT-*'   n.tbv;  íCV'A  'ff.phl UOIP  fibre 

neadr,   -uNja*.'. " a .'.fi'k': r--^   i.i.r   ù-->vt-i.'.'.jnW-fc  of  suitable 

;nacbluet'7   r,-,.   r.^J^     ,'   . r-: ?.•.,••-•.-.   .i,-.. ,    M.   •.«.;. •',-..,¿':, 
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PITT L-SCALE 
PRODUCTION 
TìRIìLS A:TD 
F'(OC ESS 
UTILISATION 

COST OP 
PRODUCTION 
Qv  FT LP- C EM TNT 
3H2ETS. 

H«nce tests up to 50O°c wear-e considerad to be reaionable. 

The following trends ware observed from the test 

results:- 

( 1)     up to  2c»0°C  there  is  no  fail  in unit bending stress 

valu as  l'or   both  pulp-cement  end asbestos  cement 

shoots; 

(ii|     between   ,;5ü°';  nao  oOOcC   the decline  in unit 

bend in.,   i,tr^j   v-aiue  wus   u#b¿   k^./sq. cm./C0  for 

pulp-créent   -hoot  and û.4c>   kg./sq.cmo/C0   for 

agbestoi.-rî.-.tr ,-it   sii eat; 

(iii)     it eppeers   ti:at   r,ho   behaviour  of cement  at high 

temperaturas   is  a  a i,^ if leant   non tribu tory factor 

for  rhe beiia; lour   oí   t  coment  product  aa  compared 

to  the  herevlo-ir   or  a   fibrous   ingredient« 

6» Production   tríala  havu been suecos sfully   carried 

out  at   the  asbestos-cement   factor-leo;   with   .rjiteble 

adjustments   i;i  tha  a¿:>estC3-c«a;ent  machinery,   pulp- 

cement   sheets   could  be  oaaily moulded   either manually 

or mechanically  ic  corrugated or  semi-corrugated 

sheet  forn.     The  only difference   lu  the promotion 

techniques   ;'or puìp-c jn.cnt   anu  asbestos-cement   processes 

is   that   Tor  a  pulp-ceni on t.   process   a hydraulic  presa 

capable  of exerting-  a pressure of  about 25   kg./aq.cm. 

is  necessary. 

7. According to  the prosent  level of information 

based  on  experiments,   asbestos  can be substituted by 

pulp  in  the manufacture  of aabes tos-cement building 

boards  and roof in,-   ali-seta.     An  estimato of  coat   of 
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Belgivû.     Y,  .-¿.'r.-.v •'*.:••» a   rni'.— -^?.i<: -t'a   if?. rJLso mfdrafsciv 

and iir-fJ irv t~r,nor:<ry   ptrac+-u'xs in Denmark   rnd other 

Sc and i n avi m c oír i t ri •->, ^ „ 

2*0 OOVî o^ato .il  .VTphaTv.» o  „rol. i ;:.,;  sheets  consist 

essentj-^lTy   ci  r    'f<i   -»   cv    ^cr--»   -''Ich ir?  imprecno.trJ 

a suiinblr  anhaliic E ;.diu     .;- M pi ;vjoteu by   G Eui-facin-j 

mateK.al.     ihe priv.ci;>I.; .-'• t -ririr   . i qui red  for the mm - 



-   ">f. 

#)    application or   ?   rtablc   and. ht-ct  reflecting 
i. IT..L d'ilÍXf    DC i T' l , 

6.1 In-..-  d "%•; 0*    1-10   tor '.v.r. s1   jr..-wr¿ly 

by the followin. ; 

i.   The  j.n:,:Vt   oí    ti;'-.   V:'. I.^.P   ir    h-t--j   'v. : ~ 
• s ; ì-ei-v'.vr-i 

,\ 
+*•-> ,-j-r 

Ü.   Tho «riten-»-  tt.   r-     K   'h    ., . •••   -<r   ,,-.,r  .,tJok 

nave  imdi-r;onj SD-S^^I o;J      cj;ì   rv^or 
paper* vhxc.-    -v  ;,<. .r   m./.> eJ   *0   rot "Wore 
oein^  convertía   ,-ri.-;  tilt   JVJ.]    ^-;-,-ilJC.^   3 

weaker :,he^   v--,   -Cv  rr*— ¿.   ^-""rs. " 

*i.'iJ .-.^   t^t   3nC';t oa 

6.2 •it   ig,    "•• r r» i- ->rc¡ *•< .       OP--  ••  .     <-'     ••    —, , ' -'-'Jv,   o.. ..w,,,   ,..;      ,:-i--..n.-j c.   operatore 

and  selection or Kr.,te U-.CI—ì!   n,-   Ir-port-nt  to-  n-uit- 

control.     Por r.elo.^i--.   <-,-   ^ -.=>   -.->^r  - -   x    .  ,i...    o-     , ..     ,L> ;V,CT   La.w-ili   Cx    jLjij  r.-¿< rating 

^   -tP.^.^   o.-!.-v^u   JO  fr—iy  «. rivi-»   ufon, 

Sxperlmont on verlohn  '••/¿.lahj*. .^-ie-   --   —,.-.- ^    -1Klt    • ••     :.-ir-i'.    uà c oil ter 

pitch could  also  ce  ^:^   ,r   ,lv - Vltif.     .   ,,.   .,.   . ,  „    ,. -*•      -i      -ii-Vitif     ,   •     COxl'-so.-   ZL »*G IOLI, 

¿•Í After c-Ti.-'bi.û   ••>--,--•-••,    i , Mr 

avails ui t.-  ;or f.],;.;    ,, •  r,     ..r ..,- , 

of apportr^ce, uuu' ; 

tin tea TIUBL-Uì^ f-.- 

Tlii s cat; co a-ff,. L'i î ) 

ïh e e omp f: ri -e: v •»  . io ;,• !   r,i 

us 

P« ''j- ' y   ,c i'ív'ic- 

^-W.J   ,"'   J. ' 
' -i- -      .">', oír;. 

-^T'.'n.j  types 



». 

«•f.rf'K ' f '    *i     K' í       *!t#«f    !      '•>  '1  M«-*   •"**' 

et* ••    -    -,.,-.-.-.    • ,, •    \      .  , >.• ^ 

f ,l#,   - ,,n *f . • t ' • '. - ; ••-    * -*.*n«-r¡*     ; r *  t - t -.   *i|\ 

ptl"*   **"-1:    ,í"*r»» "    '•   •.     i      '. •'•* f'   .» i   't!.   » .r   '«r!o»lp 

\)rv**t ?'- ..•«.';'•< * ':   rj. .   '    . v M-.-!     •• * **•••• ^.jry 

t* h._. 1    pr.    ¡:i    * *    >j\    '     «, "•      ,   •> •    , •    f    !•      i    ** - u*       e-«-*-     |f>V-'1.,,Did 

» F «¡ f V • •   v' 1    t      In   ij -,     < >.     ,, |    '!••/'**<*•'*•        * t » i  *3 * f ; f* * I • n 

Tarter*"    '»    '  T     'i'"'    f*"-*f¡rs**, "1   1'<*    '•"""    f "*  Í'    t-.^r»-i-  r -m r»   ^*»r»-} 

t l«nt 1 f i •-•%* '   -ri    ,r -        •'.*«,-.,•     '•-,,..     '.    »,f    -.vu»--   !,».f. rr 

BS iji'l '*•.'•   -r#-       **%•;»*-.       *,•».<        -..,,    .    ' ••   J »',:»•     ,p> !•*,'' ..In 

.j - b^r *r' "    -'»• '      h«»* r    i' •        * • * !    rt    h    •   , ' M 'ri *   ! •"< 'ti -• * f v    t «< 

» |v< r ut #».'t, 

*>. "hiiUr**f  T!>--   v-   . ^tfr      -#'   rn*:-1 ' • • *<     ,*•:',* *<i.^  rnrtprvv. 

in   'n<1,'<   \i.vr   *(   '-«•   '*u1"-.-    ,.-4 •.-,-.•,.   ,..,     « ' ».   r»-.' «»r-h   -0   i*f»r 

from  *•} #.  -iv » 11 ¡i1 • ».   - ri •*  -rn. -   t^n  •--•.!     • «•, •  w..-.t t  r«y    A  promising 

fuhir*   ?.*•   :U;   lMiV^.t|,,ìj -   -.••ire» ••.'   •• •'>»«',.*.  r.'iw n%*.pr!Vl 

<»r   *h»i   In-IlfiM  n *!••..>-! A i   ,"«,ffrtn#    ln'lu?»*rv. 
#* 



;uk&2fciL? 

l«   IMI m MêêLLMX ^à 

n ! * « i     *    * , " 

3. 

*>. 

9. 

_*JU - -i- i > n  I «ri   "*"¿f#m.i  <>f Min«»,   ^ifpiT 

>4   ... . M, 
< ' «    •* . 

' »*.,W '.£*4,:  -; S.    J¿ 
1 .* «.*-     » « 

1 -"   ,s     •' **!n#<*f 

*     ii.....      " •• >• 
'XÜ 

»i « 
^U-àt^éi   \ZÏZIYIS' 

HP 
í ' « i #~f* 

.¿It. JU 

4 « 
**9¿JíJ *.w-* 

•      ^>    ''   '      '«li       * 
'AV. lueti 

"i •* ' >-   .,  -4  ., 

éàÛ1*" <fc,L«i,4.., \ • .*    > ' \uH*,  ?>ly-S«pt.«ö 

,**4. 4^*.   . ^ *.* 4 • -iL,   „¿Y«i»i*ÌC 

r *i T5< > i 

J ou *rm 
» •      «Hiig 

M  1.   <- »». 

« •    VttUUaUaa. JX Ic-ilaaLAtJi ifU¿; 

D«tn  -   ^ 
J o vi "ri. 

Ir, t f 

(li   Shrl   H.^r.        ,r,    ì;   ,-,.„;•   t'H-:!     3nffln««ftni?> , 
in11«n i •. : • ^  T .,«• î *>,H«n,  %•*   ')elh| 

(2) Shr!   ".'S «••«*«•,   "*»'*** ì>nvit'r*       " <**.-,   ij ristorati 
^nfr-i1   of  m. f;nl M "   r>f»7*v-**.«rv ,   **««,<  ")f»ih1. 

(3) ^hri   A.K.'lh*t ,fl"jM,  'M^mi«*,  -1-nt--rÄi   ^jüdinr 
RiStarf*h I r»? :i •.ut«..,   HoorVe*. 





»IV.i1. 

Palp  'ífiw.i   *.  u  ^ le i^Aù f-r-» ftsroaa f*tt*riaU 

Ilk« weed pulp,  ot- i.-,    cod-,  «t..1 hr-iy «<„©»:• butt b*«n 

••jiufactarei ins u'.:1   'u t'.y.wiî.   -*HI ,ft*pr\,      Iivaatigt» 

fcions havp  b«n. *.  *—iul   Jjt   .in   j iin ©., t.hc ur© of bamboo 

pulp for thy r'ijftnt^s t,;   ;n.3p **t u-*u buìlulr.g boaj»da 

and roofing  ahacuî» 

Resulta of     .lut-^atory ejtp*rla«n'.s with boaro« 

preparad fi»cm l^rri .e n^i ir«  rr— arc*al  trim  rroAietlen 

*r« ais usa od  in  fa J?  rn »''-"• 

T«»?ta  c:;rrlO'i HI',   ,n   >,, •clr'.oi.c  pr pored with 

bamboo  pu3;i  nn-i  y--  >»*    ''-»ml r<>*>oi?c'   thnt   It   Is 

practicebl.* to M,r..,¿u-. > v ..  (v   .'3f>*;j HtUc'5n;«:  hoard« 

(Ü)   Flat  „ho-tu  r'»,i   s,   *.'.)   Co-.-u,;ia  d "oMlr-^   sheet». 

Tbe strength  ot   '.4,..3      .- i>. . Af 'a  are ¡-l-o  ••.•o.njornble with 

•trength  VOJ.J ¡      n.. r    0>   .»oV-r.t'*..   cement producta, 

Roofing H1. .-»v.-»  -    ;*  "£  t/ii-. ni tor lui 'rare 

aubjocted    .0   iu -l.i e:   tv.;;     n.   t.iey   M'o « ^.¿ulrorì   to  wHh- 

etend rora sev»r.-    00 vi.4 tic u   J.i ¿:rr.rtico#     The  testa 

ware aimed  to  évaluât     th.jiv  performance w-'.tb regard  to 

transfer;*» bi'riuin .5 lo.-».*,   water ..bsc.'ptioii,   uc Uhorlng 

proper 11^,   resistane-»  tu rslcrobo action  and  flro 

raalntancA.     "he ben1 o^-pilp-eononc  «ihooti?  v»«ro  found 

aatiafnetory for  adept 1.;n  In   construction considering 

tbe behaviour  imdr;-  ihn   U.sts, 

Based  en  Indian   exporionco,   tho coat  of produc- 

tion of  ahoets  In  0 pjnnt with  n 50 tonne/di.y capacity, 



tevtlvltx • »*»1U>1  «-.renditor« of $ 377000, hu b««n 

Ni fc© tot |í Ci«46 ptr pq.m, 

&«S        fit vi« et   **?4 wtilp,   ffriw,   rtt''-a  er h«*«p at«4a 

•# fti»f*r*. •••»..f     In  »he  A*m}fn¿tfrc  «f  rtrutturtl  light 

ito   m*     ,*.!,-"«*   «1»   ,"*jv*ís.     i^*±^ fai   1* •   v***k   lo   fet • 

•«!!•£,*  f*t*   -1»   ^-    *t t«|   ,i    pi«   i   >•»      i«ftt,|   fll-ft 

MMMt   II»    »§*»*•*   »*    -*^«*il    M»  l«ï'S, 

1*1 Ir   *h*   . :.-»r«»_   *«.   do;*«*»  In  tit* •'•£•£•$•»   rW 

M «In« «j«n«i»,   u -»   wiui«   l¿»t»«r   It   "t.-t,   p«««#4  Mir^u^i 

•  «WMfefñ«  th«*    '-um*   It      n* i  •   îu'..»«      ,hr   ,**!„*   1§ ti»«fi 

:t«tt(   *ltr ;   <!*.-       « - • ,   *-v*   #*•-"   •*   ^   f»Ì*»   '*«•!. 

ia««4  in «  • *t»,   tiw«.**    ?h*   *h*#t 1   »at   «t   «ê««!ruent 

f«W  M>t««jt* o,'  t»   ur#r»   eurt*nt   • r** «*».- t*  tfcm  «##%  «ili. 

Hit pol*s  *r#    -i,«*ri   #-«i  flit %,•   ICAIì;,      il,.»  »,föf*tla« 

fr octan   h  *i -M-    -!«.   n4--*i   *na  *   * 1   ,*  m  *    1  % p*n*l>  ««Pi 

tot product**   11«  4u   - li ••*   •-   •     A».*  >•*«•       «^«|*'*lâl%   111« 

«Mil« «na  íi'-r,;  ,^   t»-*     J'I.J      ¿r »   ,,«!•*«*,   IOi*Ul«r   «itti 

olsmfä.     Tilt,   -icar  «li1 wtuc  ir -, a   *r« e«l   In   tti» 

ptm«l»  during rcnl-iti»«;,     Apirt   fro*   b«lti*t    ¿t*l»t   t« 

tftifrht,   bu'ialiv'f í.IíUI« 01   üIM# pm»i«  í toe'*;   t« 

"  Arbollt«1*)   «T*»   'j>i'.f j   f> h«  *»iouo.nlt^l   In  «*o«t and 

provide  axcell^ni   Jnnv.ition  «>ír«ln«*,  h-fi    snd   -aeundU 

1«2 tîit us» Oí" puJp  a*i:"i*j4it   oowrip   In Jt«prn   ii  confln«<! 

only to Int ori er : ,     DuUÍAf   or  th** proeja«  adopt«d In 

Jtptn «1*9 not  ro.-ìdJly «-'aiV.blo» 

1#3 In .Indi*i v*>L'ow<t.)   work WEJ undtrtakan to d«vtlop 

•n   indigenous   ¡r.aiortal  wliich  aculei mib,«titut*» iiaporttd 



.»!    ihr   pitur«    tn   t h*-   m»i r>>! i>h*" 

,,,pV     .<    »».-,.,    frj»-rt    ^j>     tt.-l    h*'     .jf   t.-    thr    î>f.T**ï 
II»    ffiltt     Hi,i»    « 

ï   • ,-¡> it í ¡H-   i tu     "M-»t «• r    ? i • »»* 



•ifctafcoe   .Tibre«     I*   If ter J!«   •*   '• < t>*   tm wbfttttut« 

natcr^f^ cn»>   •  *,     n--\   *.<?**nr, o'%   .   • ••      -   i..i.)?«no## 

Th*>i*t»;\-: ,t f'-   ->f" it,  :-, .. t     .   'c i   •!.,*<"*  Hry 

out   th«  .if.a    .a'*   '.. v »rr. i.ivi      •.'   ; .*.«- j . *   *•»-,-» rcqwlro» 

0or»ei i   Auf. " 

'..rl^.îi   ' »r»     c* **•/*•«-  i'«*c    I»5**   éllfv* *-.#•• i on, 

§•«•,   aü^»..if*k -       f     I      t m   t        <f    »"».   - -*'•«    •*'*•#    «**-?*• 

• ^©#f*i   f'if-1      n-i.       -- i       ... - » •        • •''-      .•#*#••!# I 

IMt ^«*^i»ûo pi'     . :. -r     i" «      '»¡».ir   j,  <*<*     '**...   Lì»? 

rr1.  î.    ..»•» mt*i«    ,*%     la  ä        .vn-     •   inerti*.« timi« 

*#tf»# irriu   -   t #     ,   »#>• <>   • . *   it. * • i  t   %i  t »mirtctu** lit 

teliti»      *-     .       -      rti't-c    «-        t   t >   -r..-    iipft.ia |wi|> 

*¿4   ' •*. n. .      V     t * .    »   «   o     *!,•"•      ' *    *#*»••• t »*,-*-    in 

lot»**-«   »»t f    i, -.        -i»        -,     l*-t   in   'hi  r© 11«* tun 

•»t        ¿i* J:    «*}* * 

: *»     •      -•• *   -4*        .-4     ?   '¿¿»ttftffi**  MM 

•lt-t) I  , ' I t.. i» * 

P*tl-..   •?•'    I ,    v-,      -fit.      ir«      *. tu   .'      tJ \m+**\«i 

f Iti* V      -if*, â    #v#f-.  ;f,    .' , r.,    **--       >«v3    *% i*    if» 

HOt   *>#       *»*    s   '•       CM . 



5« 

<C1*A» 

»1 ?*Aß 

Itl»\KP 

»MPS kS*0 'Q» Mum«' »m»  :o*H»fri 



•f t** •.. -**t 

«f ilr*- r.   * ••; 

n%x'im OP 
EX r* trarrai 

•%    . «. 

â*v4   ìt,<   • 1 #r 

•*r-;   »"»-.i«   . *«   -h« -* •• i«» ir wm>m t1 

••;•••'   I   *   I   ;   v   . ••»* *». ir^*   '»jr 

!    »    »- « 4 •*•• :    »r   t 

*   <      ' *   . •» » t   ,-roport i*»ns 

'   ;    ;r    »   *     '•    '3jl-.;n   *.rif! 

PP*stt<     i'.   *»       • ,r 'i    'l     àï: # > :*    ,«".-.'      .1 a   u*n;itl.»;, 

to   fcrr   IN-Hî   nt      :   ¿*.   »     -   , «i#   i li •»,     it   **«>   or-air/nu 

tb«t   th«  KiU    !»c •**,      .    '^--   '*h*ït*    «j   wiii   •«!   th»  pulp 

«#flf«f*t     If;    ,P#   .iti***    •*«':-     il'PnUI*:       I M       íri'TTdftsl-i*: 

pr*»?."9    iiv*^    J'*»»» ;»*S:*1   V'S*M'/#C   VttluM   of 

pp»s*ir»   lfiî**ï»itv   . ^t    0,»#»    .cr'v.:.ior,   mr#  „-Jvsi   In 

I "•*./ ï« I _iv*£   v^nt«it. 

i__. « ..... T33i:L^;±tr2rjr.3SE=z: 

1.»" 

2.0 

!,' t J9 
• A 4 
U9 • V.» 

VJ 4? 
41 5£ 

3.1 âfi*f   33   jMy»'   .-•t»u»f   tri'    .<fjí'd»*.i   wir«»   ;.«at9d 

for 'Mn.v;ar.M ..: *•,;'-,,• ., n, s a- <>r*:\i. ^ "ho In:l«n 

atan dui t i» i' i h tv ..;.;.;; ,,*»;-j- -:r, -'or fc'iea'.oa* 

Ctm^iil   ''*b'   -ib-   <lij« t   ,      ó;-*    :->...}.-.   »'.--«IJí,    i-   iunior.« 

•»hip  b-.>*wr-ji-   •    I      :•*.-;•> i   _      •    ;v.p-r«:-u**.  x ! %   und 

breakli»*    loac   3*:r >.¡ -tn   ?'~r   »h«.-   teat   ah-ts   "or   ^ * r:'»r .>nt 

p-ixp   -o.-.t.tiT-.f.j   ari ;.i'v.:-..»u   !x.   L i?,   :,     ir,  ,B:í  b«j áoun 

-hat» 



àPPLICATIGK 
OP  TEST 
RS3ULT3 

{%}    to« strength values Increase with  the amount of 

pulp content   in   ;he -nia,  and 

(Ü)   the 3t -an-th  "slues for  any prlp  content increase 

with  the bulk density  of pulp-cement  sheet  upto  a 

value of abojt  1.8 gm/o,c,  beyond  which the 

Increase   in   strength does not remain  proportional 

to  the  increase  in density» 

H«ce,   : or  economic  reasons,   it   ir,   net   josirable to 

increase  the bulk density beyond 1«8 yn#/c#c« 

4.0 Test results   ¿ere applieu  to plein building 

boards,   flat  sheets   ana  corrugated  roofing  jheeòs.  The 

values  obtained  were  compared   with   the   standards  laid 

dovei   for   asbesto?   cement   sheets. 

4.1 Plain ruii^jj.^ £oarda_£ 

Test  specimens  o:   plain building  boards 

prepared  with  2.5% pulp  content and  compacted  to a bulk 

density  of 3,6   .7,m/\.e.  wer.) tested   in accordance with 

the   Indian Standar dp 3pe -1 'Í cation;   a  breaking   load 

value of  1,3 kg/cm  wiith  was   obtained.     The   Indian 

Standard  Specification  for anbeatoa   cer.^nt   building 

boards   {IS:2098-1964}   specifies a  minimum breaking 

load of  20 kg.   I or   a   span of ¿2,5  cm over  a   specimen 

width  of  25 cm  or   an equival jnt of   0,8   kg./cm width. 

It was,   therefore,   observed that the actual  test  values 

obtained  provide a   factor  of safety of   about  1.6  in 

relation   to the  atenuara.    This  figure   is  above the 

normal factor of safety  of 1.2?,  considered necessary 

for  the  transition  o"  th<»    process   from   the  laboratory 

aculo   to   < h,i •• -,.,   . « -•   i» !nr-   5 ci,?. 



Tha pressure  ~*j<:.L*od for prmuuin^   the boards 

with a  £.5it pulp  coit'jr.t   =,n.i  1., f  ¿n/c.c.   pulp density 

waa of  the  or ;<^r  ot'   '<   -  -•   •      '<, -   „m    ..>-<    ,   < *• 1     *       '    - <•    "(•</3i'"!S'   whioi"    1«   quite 

nominal   in  a T.antjfac Lvrrirv.   process« 

A ref ererbe   fe    'i-xa   I  ano«  that   a pulp cement 

mix with  7,s~t Min.    -o^'i^pf»  ,r   <   7   ,»   '„   „     ,       .. 

or  with   10.0/? palp   soj-pnctîîc   :o   '.f  ^r./c. ,*„  will 

satisfy the v.-vpir :.i-nv-  -f  3tr »n.-,th   laid   f¡own for 

asbaatoa   c,m-t   fur   sh^cr,     ?:.«   In.Ua.;  .Manaards 

Specification   :or   a.3bcisro-   OM^V.  fjat   shoe.a   ( IS:2096-1966) 

specifica  a  minium tr .*!-.;  :0«  0,   2,4   K« ,/cn.   width 

for  a span   uf ¿f   ~r,   „..,    M;tkneSi   of f  r^T     ^suninp   a 

factor  of saie,,   of  _. . ^   , 01   ur^fe.-   of   i«.,oratory 

resulta  tu   ^r.,.-tioí4   .--,Jtî,   tv>   lavatoi?   ^lue an01;Id 

be  ¿   kg./cm.   -iot'..     u   i^    .-rereior-,   .-.- Vjcec»   that 

a   pulp   cr,:ni  ::1,     •<:.;.   v,-  P,:.-    , 0:vaSt».i   to IS  ^/c.c. 

density  or  :-xAt   V>«c>  p., 4»   cü^;a.rf.,j   LO 1^   ^/c.c, 

density,   Js   .ùtah.e   •" rr  pra-1;-«:   ^plication.     Ite 

intensity   ,f   orefvu-e   -;o a^'e-a   ine  ce-?ivr-d  cai.aity 

will be oí   che  cru?   Jf '.•r,   tv ./-'—.• ci, 

4,3 Corruga fe'? à  ;v»n- •'",,•- ' ? .«.-r*** 

It   is  not  pò  at, le t,o   vork  out  e   ce-relation 

between  tho   strength  vr,;Jeu   o:   piii„ an«:   corrupted 

•     The  130 recommença   a  brea/in,.   foal  c.   i.#5"kp./om. 
width  for  a i 5   -:m.   y pan. 

(I30/R-396-196ME)   part   :,,5.¿). 
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aheeta as tb j corv-j^ai,*à sneets t-ive  <x -nuch higher value 

of section moan 1,-3  ;m  "ccouit   ->f   ¿¡\c  ooi-r ustiona, however, 

it   la   p   r-'v c i.i.-.-jo    ' '.;-.;    'r    ,   jiV'.'.-    •;.;•• L.--   i *]. ,-; ivaa 

adequate  atr-jii->-i   i.    ...     :..at   ó-;o.   .v./i-r.^     !-   3til,l6  naiarial 

will ce]'t?.i..'X" o..-i: J      .'j-.   :-t> •;.-.• 

in  its  corru^Uu   ;'orrr.,     I,, 

asbeat'on-r t/n-rj*   k-:'.--.v:-;. 3.    ,,_ 

"or  ..'.ifiii*. •   . ••• .• j ,-.;.. -   ••:••   •-. 

specimens nr. - r,-mi-.j-;. • ;• ->,,. ;,-,,: 

?he value us':ili"* j¿ r •; th • o.- 

width. Spe-.-Íjien.« :"»:" ,-rr . ;. •;.;» 

portico of coi.i..;,ir ; *.bl <i.;- ;.-;•;.• 

observed tc ,/ive 1 r.i/'rn *;í¿ 

width«     Ti. ì   -x:^e,i?  va^w. -   r-,   ;, 

evJ;.-.vi   0;   "hï   níioot 

'", ; 'V ; ì3  Pipivi i* Jtu""'n(* 

"•-••".>"•''"-j .   .    :, 3   r   &r ~  oh coked 

:    •voH.iî,l.   lot.c  «t  ?.e. daya. 

I,-, r>    n ^      ?      **     _      •>     •>       —      /,«»v 1 -•* ' *     *      « •-  f^; #/cri# 

•••'.,   sl/<ì    jt   rrom  uh.ì  fiat 

i    \   ';-i   ^-.;9-  o "  '¿.Ç  V/cm. 

»a.--riì<j-:   r.o   ih*  a»r«  effect 

on  cementa 

forced  cor   .,.;*tec:  91.O   «r i-   - V(VH! ;.;  á.i^fic,   v-aent 

sheets   Í TSs   O0-U-.,.-"   ^^:iMAÌ  a :..:..j;,.uu   ^.^uk.u,  lead 

oí   %i  i¿¿/Cl 

fu Li  wide  ¡if i 

»,   . , « 1 , 

i-.io  i rj 

Al'icwi.'u-   j   -tir.:j     - ¿    ;aî'..M   >;   ;.;-;,    .,.-ü»   o#o  k^/C2, em 

v,-idt>-,   the  .lfs..-..rfi+ 

31 r an r t ?.   •" « ,"¡ : C   • > ' 

figure 1   'L   ;n ,  ; - 

Ç r iV.    J '   «Vi      <=,'i • 7 j    ft. dtT 

•S ,   U   .;.i i-y ref '•;. x 
. • -, .  +. Ì0 

i-î   -m ,..rj    ,iìx   .^.{.h   5*0¿ 

Widt!,     fC; • *; 

{ l¿0/rt   Of'»- •!>••-, v) 

*"^:    ' •    • • ' *•   :""'    ^:'    '" t   .',;'ii   wíd„h   ior 

1. ¡i 



pulp compootad to 1.8 ¡JTU./C.C. d««i.«lty or a pjfji . I ¡ 

7.5# pu ID nomp-cWi -o ,.'/ r^/cc. density or f< x 

with 10.055 p...Lp  ¿.-.ripici,--     ,o  i#0  jr./a.c,  domi-. 

ahoulo   h>.-.   re»«:;o?.o. xe     c- • i-.^ftio.;,     Ir ^j.   tit¿¿ 

the presure   j .•. r.i- * c .   In ', _ru.: lie   t,. «JSS   will   ^        on!" 

2S  kn^/siu,c:n,     j     J.?   pr'.:."fi-i:bi-r   co äu^pt   H  r.ix   v:',.i   u 

lesser  f-cp-"rt:u~.  o.    :.;j.-.p   ^.-¡t--n ,,   vi-..  5>. 

SH"ITS for rocflnr   sh»ot;j   wc 'jr.>*t    rev^t   thai  those  fo.« 

buildin- bcraM:    on   v:cn. n':   or  differences   in loading 

and  exposure   ccn/itior^,    ]!-nce   o detailed  tent in./ baa 

been cur vio«,   cv t   ícr  roo.Mü     si    o.n   ri epurod with ¿O* 

pulp and  compact ¡d <;o  1 „r.<  -/c,c,  density. 

5**        Lrii2c.LeLV  or ^M\     load   uout; 

Pc-   pulp-fmaeta   or «:,   en x  'lb  cm x  6 nmt   tho 

trensverv*   -vo-'VJn;  l*sa value  was  or.   tho  avora/. 

4.6  Kz/c- .   widU .    Tí": In ves  r.jch   above th«  ueaire,    . uue 

Of Ò.0   k.-/cn .   niât1,   for  rouiin      jheetn. 

The  por  j^n ,  w? tar-i;x o-'rr.ion  tost   la c.vr' 

out  L;-  JTn.erul.!     tiv.   p ;Jp-er:v>p. t.   sheets   in  water   ..' 

27 C - 2"C   .'or  s  i) í?-io     oí   :e  ¡-curs,     it:e  observe" 

per cent  wai v-a'^-irr.'j.i v *•!•-••     ur  rulp  coment   s       bi 

was 19.23 ha   í-.r.-,.i:-,.,t.   :  ,e r.»x-'.-.T-   o; de.C^ 3pec.t°5-^ 

for  asbesto G   crrcv.   .-ir,   o*..?. 

Pulp-," :TI _-i i   ut:   ••     3 a m pi   f»   \P-U   placed Tor   f.4  ¡ours 

In  5  ner   i.¿n¿   : c »Uc  n./M     ••! ;wj-n  at   2>°r,  t 2°C,      , ;c 

conconrr^I    ,   -.•{   :•*,. o •••.<;  a- L..    _;..-e   'MU  alter   J.-j       ..lea 



of the specimen waa  determined  by  titration against a 

Ö.5 K   solution of sodium •.lydro.'ldo.   ?h v  amoun?.  cf  acetic 

scia  usaa  p*r   .i...   v..--,»   .•>:'   UVVQ   c:   the   nperlnen  wtni 

cu. culata.i   fro;    tt..-   full   i:<   icrüiev-rfitior»  oí   acetjo 

acid.     Hit:  :• os 1a unripe   «/UJUú  Tor   pülp-c<*--:í;:;i.  sheets  waa 

0.305   ,:m,/i u in»   f.-   a,-»u:iii   the "-é^ì.-UM   vaia*»  of  0.315 

yi./sq.cm.   3p<ïcifJ';io   : c:.   v ;.t  los   -ornent   sheets. 

The resuKs  oi'   ,,retr  absorption an; resistance 

to acidified  water  testa   indicate that  pulp-cement 

sheets  are   zompar «ble   with r erare'  to  these two properties 

to  astestoa-cerneut   sheets.     T.t   can be   also seen   that 

pulp-c^-ni   uheots   in   expo so..;   concitici  would   offer 

sufficient  resistance   to  week  acids   formed by  corrosive 

gases   in  the atmosphere. 

5.4 Weathercnieter   lest; 

Samples  c••'  plain pulp  cement   sheets were tested 

for 200 hours   in  a  woatheruraetar.     These  samples   were 

exposée  to  ultrs~vioj.üt  :•-,•-      -.* .r.c . .•: in   the 

weather orne ter   c number-   at   a   tempero tu v e  oí   hbcC  and 

humidity ol   P.Q  -  85  per   cent  and  were  occasionally 

sprayed  with   water   through   the   shower   fitted   in  the 

chamber,     it   was   founc.   that  there was  no   change  in   the 

strength propertied   ci   th*  s ampi ¿s  öfter   exposure 

for  an   equivalent   of   L50  -i'.;-¿,   and   that   th-îra   wr-a  no 

shrinka-o  or   sweiitn,     •;"  »ampins.     Th-s*  resulta 

indicate   that   the pulp—*• m •::'•   jh^eta   ore  resistent 

to   the   effects   of  heat,   humidity  anu   ii(rht. 

5•5 Test   fo;   r63i at;-rice   to  microbial   attack; 

As   the  ¡-.ilp  fibrt.fi   are   ex   oi-.^uriic   origin,   they 



«e 15>(.J7  .o ^tarlerete fren: inicrob« attack.     It was 

however,   l'-it.  un t  A •,-.  f:.hiH.   3rn   nateci  , ltn a cement 

nufJ;o,   ;;      ,'-H ,. .   cr. ,j,,ri  «¡c:.   .>0,   ^  0_    d  significant 

uegPCA,     jr  cr   ,;r  ... .,.,r ,,.,_   th:^    sur....A,.-  or ^Ip-ocnent 

fheat,    '•:,-,  Vjr I.,;.'   I-,    ¡.o  0jvS!,   ,;;D^U    st  a  uopU.  of  3o  cm 

frcj   --cjn.    j ov;:   î\>ï   .•    -./w  o;  x  ,v-...tu-ss.     ]t   was  round 

Chat     ..     -f    ;-tí.7    ..,;    ,.-,.    -v'.v;     >    ^-,    -, -.. ,.n,, t r     Cf    the 

sneoti.     óí-J1W - ¿s O.to  were GO^ìL-U   for  aiineta 

exporta   :o  »t¡   -i>rU,  -.: cn,l uon?   f'cr  the same period,. 

5,6     r -i!l.rv..:v:^.."i'LiiV'Lj:''ir'''i 
Ji"'Tn•'•' '--J   "*   J'-   c'i-*   *>•  '-'•   -'"•   sí?:ó  we*-o  out  out from 

ru]p«..c, ,-..-   --, -   3   f.,,-,   v:oc   in   th-  laboratory  and  also, 

for   c.,,j, V1.KM:   -ur-'"^,   f--m  (ío¡r>or.:4a]íy avoiïablo 

asb .S--.-V"-• -.  ï-ï      .-et;:,     ::-h'-.3.? vi-ir o p.ì^cr.d   in an   electric 

í'vi S.2  .   fc:        -. v-.v-.c.j   ri  a  i:oo*'ii   at  : amper ï-îJI-OS   of 

125   '„"  .'.id  ¡^" ' . ,     -I, te*>   3t» oh   »«pojui-o,   9   shaet   o ample 

was   i .ata;,   ;.::.       ^   ïîî;...;.Iî;   -irean   *»a   por   13:2096-1966 

for   UZ... • ',:,*ú',r«;;',   ¿n^'.fs.      Ho tu   pulp-eoruant   und 

aabo3t03".'€*'?a-   <>h- ^   C^II.ùì. ^out  90 per  cent 

ordina y rrrt-...-ul  :-.-(1ont.     it  is   obvious  that  tho 

bohaviT.ur   of   c;;i-yie  fit  "ii,^)   ";enp^rp tur a would affect 

to  a  í^eB'     ;:t-:J   tuo behav.tn.,r  of  a  tost sheet,     Teats 

have  3-cw;   ^9:    ,.:.-.- ,^oo°C,   thoro   Is   practically no 

change in  . ,r  •:;.•;.»•.   'w>.rt:^   cf  n   remaní-  proJuct, 

while au   •'00%    .n« t   ;c pur   cent   of  strength   i3   lost.® 

•J    Properties Co-.crete  ir  A.r..Neville    pp 379-J81. 
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. 

lilt f«tt*ftfi* *r» ».*# «prüfet!•»!# nfHumt«« **#§!• «f 

•bovf ffl*nf i 

Ci)   ( w " i iì      b#v#*--»pi»iiti 

(11)   Ki|-»--»ry     'Ml : -M -uri 

•  *. lo.ooo 

e     4      *ft%iWï 

|     ^ <)no (lit"   \n.'1H**T But1 llnf f 
(for offl*»*,   ?%vir^*-orv 

Toui =   * to%ooi 

Cb)   (1) Fiant *  M,rhln«ry 

(il) Inborn*-¡r* *  *tstlnic 
equipment 

(111.) Too1«t *   ^efsorl #s 

(e)  forklt.j   :aDlt.nl 

¿ 4tV\ 000 

$ 10,000 

i 20,000 

Total x * 430,000 

M»r*ln  "on#»y   -»t.  '»flrt of     * ¿     21,ÜtX> 
requirement   f.<r   «torlrif   N 

r*v «atorU> in-!  on« 
month   stfy'k   or finished 

lurluLJ¡L¿£Íi    («»'"ìiior'lc ciM^lty 
. "%O00  tonnes frinii m) 

'  t Off> -î (1)    'iqw  m-. *  -*•" t   s"! « 

(il)   iov.',',   '!-.ito~ •'•   "prvlr-rtf 

(111)   l'Ire-t   i .î),-.ijr 

(lv)   Dêpre^Utlon  (^   on Gildings 
ani   l'vi'   on î)lnnU 

Í   1,W,000 

a 40 , 000 

C 60, 0O0 

*        45,250 

(v)   Overhes».!',   Intr-res*  on capital    S 
lns»irnri^f,   tt*. 

(*i)  Other  exi onrlUur^ £ 

Total  ex-fn.-tory cost S 

300,000 

54,^50 

1,600,000 

EiE-factory  -ost p#r tonn« $ 53.fio *pprox. 



- 67 - 

PULP    CEMfcNT 

•;:i, ,    • 

[l\,{¿ 
CEMEMT 
PULP 

r:n..f..: 
CHIPPER DIGESTER BEATER WEIGHING     STIRRER 

CUWNGTANK   TROLLEY PRESS SHEET     FORMER 

no- * T  FOR UMîtfM« 
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production of pulp-care3ut sheets based on 50 tonne 

per day capecitv "lint   involvlnr a  capital expenditure 

of i 2770UC  is     i ven   In   Appendix   A.     A  flow-chart 

indicating  d iff er or: t   c¿;ar^tio u  for   the plant   is   shown 

in Fig.   2.     The  cru.j'ú   production   Í3  rated to be 

9,00,000  sheets   of 150   -m.  x  105  cm«  x  6  TUTU  size. 

The  coat   o(;   crocici i:>r¡   i-t  --or it ed   cut   to be  46   cents 

per 3q.  metro wt;l,:b   cor,.paren   favourably with  tho market 

price for an aabeatoo-oeraent  corrugated sheeta  in  India» 



A P fß ü0¡ji    -    A* 

CAPITAL Q03T  A¿¡£   "03ri  tV P.^ijUCïïl-N   pO;^  A *Lá»T W 
MANUi?AG7LKc, ^,uU   f.i.vj   :? F..*i:-?» .Wf SKEgTS fi« YSAJt« 

* »   « * 

I.  Land - 2O.00C  b^rü«   '4 :„uu/-  a ¡«ta« ¿    90,000 

II«   Buildings   ;•:     iyj-i   WciKg 

1«       Pulp      ,'Tl! « t.;   „^rlil,     \¡:Jt, | 
sheJ   .v-~  j;ilp   ,\ar.ufacÈur*   j     750  aq«nt« 
end   a.i.-n}   f.*-  pi.:ip   9*. "rag«   j 

ii# Ft» et. or y b.i'j-iirih 2500 sq«m* 

ili« Office biitl.î.^it. 500  aq«ro« 

iv« Finished  (*OO'î3   stero 1000 aq«m« 

v, Ouriii»,   Lenk 750.aq«rr« 

550C  aq.ff« 

i i -0.00 per  3 t.m. $ 110,000 

m«   P^ant  oc   -ii\y ljpmer 11 

a)     1«     Chipper   with   conveyor belt,  motor 
3 tar ter,   ote. 

il«    Scrceò   iv It rat :»ï*y  t^pe)   to suit 
a rove  ahippâr   -  1   Ko« 

ill«    Conveyor3-bjcku.   ty^o or pnajmatlo 

iv«     Digestor     i>¡    •   ì   !*o« 

v.     Spn-a lc>•• I 1 nfcarj    'ì^oatar   -  1  No« 
vi«     -lev,   pH « 

vii«     LJv, >?v  prepara M on  tank -  i  No« 

vili,     Go.wrtv-jr  ry,i..-t ¡j   for   cai :*y ilia- 
di,»a? r-ri   rh.fra  unì   l'vpor» 

ìx«     V/oûh.':-',•  i, o ne ber   -   '   r*¡">. 

x*     "eRf'r»r,i   H:'!aoif»">  type -   3  Mos« 

xi«     Pumps   .Vr   curryia^   nui- -   ,'  NOR« 

Xll«     Stufiin  So!).'j   -   V  !: >. 

$    70,000 

tt     Based on   Irritan  arperlene«. 



APpgJDIX - A  (continuad) 

k)   3h,eet Kflnuí'oetiu^r.^ f'nlt 

i*   Wei¿.">L:.    ;;tiu.ìc:   -  •'•   :,V.a, 
li«  Stirrer3  »   -, líos. 

ili»   Vata,   « ext   un; ol.n-,r accaaaofiM  of 
aheyci.fi.    pach^u   -   1 Ne. 

iv*  Kova.ic  HKU Io1 ':   -   Ji:01   :.'C3, 

v»   rydrsalie  F2-oa."  -   1  .,'o» 
vie Troll e/a - 5o ;:us, 

vii«  Laboratory   ^uipniont» 

Total   'iupitf.l investment} 

COST  OF PRODUCTION 

*•   Cost   of pro/'uctica oT pulp  of 5  tonnea/day* 

1#  Katar le la; 

i, parboo   12.5 tonnes   ? gf 10,00/tonne 

il,  CtìLia-.ic   Scia,   power    <  fuel. 

2. Labour   MI-/   Super- lslon. 

3. Depr^c1 -tion; 

i» Kachinar y     . 

il,  Buiìdin-3     J i    27.00 

Total: 
Goat  of pulp per   tonna:   i 125,00 

II#   Coat of  pr nau et io a  of Sheets of 50  tonnes/day 
1.Mataríais-, 

i.     :<-m)iU   60  toares  at   ¿ ,'/ ,00/t orina 

i    77,000 

i 277,000 

¿ 125,00 

i 450,00 

¿     25,00 

¿ 625,00 

il*    I'ulj   .    tornila   at ¿   1 :-'£•,Oü/tonn o 
ili,      1;VAAÍ(     V'ir)¿ » 

2,Leb<\ir   *n .   ,ìup ^ , t jicn 

i • í-'ti ~>J:iei' v     } 

1 
Totil« 

-!••*»     •! .  i . ili   a 

¿1550,00 
i 625.00 
¿ 65.00 

i    62.00 

¿     70.00 

¿2172.00 
III,   Tutal  \1\\ \;   production;   50 tonnes  or 30OO   shoots. 

Total  are«  o;   sru-dts (of   aise  150  cm x lot  ex  x 0,6   cm) 
í      4 7¡¿f    s vi,ir.« 

Coat  par   s^,   m, :     ¿ 0,46 
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í?  U i. M   A   a Y 

Corrupt -r    it.-., rativ   rooiin<' sheets  nrs ft ¿ood 

i 

* j f ir 

IV 

«Ubiti tutù  for ;-• 

iron annata .-. c- y-lo^u 

lower coat ana su..t*-.. ...^-* 

ella?1 ",K s .,     .",••,   •---!,;, 

St rue tu r*,V ,     *.„•• j   j •**.;;•   , 

houses, Th-a;.- ;.-\¿ *»:í^1 • 

oountrles. 

•board'   or ' j 

is n'jiaf..••:,,- <:  :>•:•,   ¡ 

fibrt-R   -in;'   .v <i^-,  .. •     j. 

mate nal •-• rr„,     ,     g „^ 

TÌIQ   Í!;.t]'K;¡,.< ; ...r   m _:ii ; ,, 

paving   r.B. :.-ii,     r'o." iur*;»cv   *> 

minoriti   r>r.\¡.-.,i ••-,   a¿*ii/_'u   ¿UL.: 

used.     PlasU -  eia il :  o.i       -m t., 

• pleasir;,; coluui-^a   :,_£•, our 

rr,,  </.; maxnturo and  ¿alvmi2.(*d 

.ti*.:-'.«;'   JíCí.ur-5 o-   i.ìoir 

o   Iror. 4.0-.U   uaa  3«*IL;-tropical 

-'•*''  '• - »•/»/'   ui'vi   /cr -nuuf'ricl 

'-•ì:-',F   •..••/?   :e*   oott   a;,,i   rar^l 

ii£^u   ti«  ^»ft-ml   L^*xn   American 

••» \flt   . rij»f rily    Of  fe 

'•'' 't. •   m ^¡i .»aitic 

•-* -n^l.     The   'bonrd' 

li" 

• u.*-*-«. 

•     . ... ,  »,     .-.1, -, r, 

: *\* •/ t--;j   .a, t,tv tua 

» ••    ••• t. V * ,    i •„ 

<• u'.. ..i,  co. t.^ifìtionr. 

•il/   '•   ••t.iimrrú «.TaJú 

vr.   rf  ti»    h'iarij:, 

:*',ü"'4 i.  ma ¡a  n *   *• r*j 

ne   b<>   ¿a*, i   for tiivirtç, 

,:.f«rv-  ....    tir.'   Oüßt. 

- '.. t' '.'iri* 

the basic  r?.w  •-».- : , 

c«llulr.r  f^T'T te   -\ ',»=t   pulr    •>; 

•UCCdriei veo'   Lr. con,*««*  nì;j   ;\;.# 

tho puif    M*'--   .< ...... * -     :.:•]••- 

aj. ,    v\ftto   ; "•,  . r.    r:i'-8  ••it.u ,j x *i-,' r 

re TU rod   finnnaes 

'r :„ij ¿ g     -tx.d   l'oiTii^' 



Ti» board!  are dried in sun or in drying oven 

under controlled conditions and  trimi^ed.    The dried boards 

are  impregnated m  an nsphaitic  bath,   cured for a  short 

timo and  finally dip   painted.     A brief description of  the 

machinery employed in the proco 3ü ir ¿xven in this    paper. 

The performance   of the  finished  corrugated   sheet 

to  a great extent depend s  on the  rmalitv of the beard which 

will be   controlied  by  \x)   proper selection of   var-te  materials 

for  the   manufacture   of boardf ,   adoption of  a correct  blend 

of  impregnating raodiun,   application  of a  stable  and  heat 

reflecting finisning paint and   Ui)   regulrting  the process 

to maintain correct   conoitiene oí manufacture. 

Corrugated   asp hai tic   rhcetr have  noteworthy 

propertief, which ire  ureful ii.  con E t ruc ti on ;   they are light 

and pOBeecB excellent inerirai   ir .fui? tion»     They  ?re   completely 

waterproof,  flexil le   OJIO.   nOL-cor.üv.í»tin^.     Unlike ¿galvanized 

iron sheetr,   aspnaltu   eneo" r  do no"   corrode or arc   damaged 

in  transit as  is ¿er. t rally  tr.e  e* ft   with  atbestos-cement 

sheete.     Theoe shoc-t:   ;• .*t alee not   :tteeked by  fungi   or vermin. 

The  copiti 1 coct  of  etrti'bl ^rtií.í;  e corrugated 

asphultic rcofinf   meet   viari   ii.   ir-ìi'   with an  annual 

production of one mili ici.  BI.IT..   iL  Approximately $   ¿12000 

and  the  cost of production v ori:ed  out is  34 cvntB/sq.m» 



Ü£M&: tip, AO" a;OTIÇ JOpPINiLSHEETg 

îïT^ TICDUCTIQN   1.0 Ihe cten^d for  a„iicient aiul lov-eott bidldin¿ 

Biav.ri.:as Im, ir.t:r.t.Êoa   c::-jn:;ou.3ly  J--i,«f;  the lay; ck--.:-de 

-i    '--^     .:.••!..;..:r.    _ ,;„it:\v.;;  oí    u:o  KOîIî
1
,       'Hooxii;..; «• 

repr^tr.-U. cno  o.   . u  .•B-,0r S.IMC O?;  conj t inic v,xon cn,,      ,, 

CCi-:ncaj.y   u,o   -..• Cîv^r.1 ;.   *.••..,   .<GLer:^os--ceniôni,  cheats, 

aluniniu      ..-^tg   4-   rnl^rA,,eC  ..roí.   r««,-e r.ro  not o,'   • 

eos-Oy  '..v.    .>   iv  fc-..-.3-4.i  :_v.piy      '¡orecvei-,   meet  of tho 

developing üLU..L;I«O  -r-.v.    ".o sirena   tú oír procioue for^.i 

exchange   t;, ^PoH    ,?.5ü..tos fib- for manufacturing  rectos» 

cement rhcei,:   Qlv-.j.r.:.us   .n:  st«eL  a- slao imported   nnd 

are need où for privity  ueee.     The following typical  clntp 

presents   the  input  ;,: !Uiv. mente ci' rav anterirle for asbesto* 

cement era ßaivanii<H  ire-.  oheets in  comparison  with 

aephaltic   ci\:-ru¿-r.:   a   rcDjir^ ehecjs:- 

ítco£in¿; "r ? ••'^•'J-ììI.  .^^ co-a-cdj  Co.;t perj    foreign exclirûirë" 
per ton   in     ¿  sq.u-,   in S   re qui recente ae 

 lAÇ m, L^L^±^^_S?ct ner ton 

Asphaltée   Hcof- 

Galvania ••-;•   li;;. 
sheets 

Aßbosto"   i.'!>:-n':. 
sheets 

X>C 

1 -j v 

:q„'-. 

Lì. 

/0   S»].;,». 

0.4? 

1.60 

1.40 

.u 

17   (for zinc ? o: 
e? al van i zi ng only ) 

33  (for aobcfitcr 
fi Ire  only) 

The need   fc   s,ub~+ L "lutin/-   rooiin^ nmteririlr li];., gnivMj.-ed 

iren  ehonts --nd  Robertos cenoni   .sheete,   in  taervfore  nP/,^'nt 

and  corrupted   ^,-1+10   : cofín« ¿•-,ts can  fil !   thie netd. 

1.Î Aephf-Itic  :om,   i5d  rh--.,t£   .-re vtry well  rur.ted 

for low-coot and  i^orary   houuii«.     In rural arcao they 



firn fr«*!«« *«ptttl f©it «M th« po»t- cf p*p*H?ti©n 

ftatdt  to h« v.-jfV#»»i ci*   for  c-M-t.  i«K«tlon, ron* Mari nr 

lo cui   * no-11 Mon*  »rvi  t*r t ~# "  M'   t hr «t\<\*r et*»*1 ni 1 ?  ^r inpu** 

H0li\«1   h* hwlr^ìi1   In *r»rkir.r   «MI*   * h« .'(.-ti  In   I nrfl *'i inni 

OOKCLUSIOK 1. Fron"   *hi»   f ornee in* pnr*i« #*  vili   b#» ob«§f»Fv#t<! that 

• filr i«oun* wf  vnrk   h*« b*»#*.i  ¿ri i«rtnkcn on   ^P U*I* of 

Indiar, »«f» h i bui»?   i^b«***   '-.  i»,   •»,».   -mnui'-'-tn^r  of  irbfoto« 

#*«•«!*:  «r».hj««*   ,        "h-    >'Aì'*\    .**    ,nv   ,»Pvl(,„»,,,   J.,   .v.» 

PT0p»r1i^r»   InhrrfV    ! r,    ,ub*>.-   A«,    vir.,    f«)    ^#n<-il#ï   ^•r»r.f*v, 

-iRd   ( * JP    *b<>   rn^r»!   '      , * - r * »T* ! ' * •* . t        . I- vM'.V. hr>tl!Ur><*\    vor'-* 

SO   fui   <*>»»Tl**ì   '-'it   4n    î"'i.T •     * i.-    In il* |tr«ii    » ><r>   TV •* M M "M t v 

Of   ti 11 1 1 "* 1 : » •   jjr» »   i li.-» _c    ».-(,*.*   -,    vì>    <h   »   .,»•    >f."t|,!tr)(tivr,y 

poor   fornii #i   -,'r»u>,,k,   Ui'      ;    '.hp   •.?»•-«»   M *«»  h«*fs  **t * -'"r* * orv 

ppfBtnt  rn'Pt)t!«r,       KI<*1\\. >v  f,ri*  ••<**   -.•.<•  r»* ; «ri^n*:?   1* 

haf. b«*r<n  ••• <>rc !
!M#M  *h   *    "b# rtr«+ Irr   f>f   v'.hlboìt   n«»h»r.t<.-f 

Pìtys   nn i-ro'1 ••:/   re"»/.   In   in^rm-in*   t»it. r«ffn»   ^•sbon-Mrn 

capacity * n 1   »hm   ri hnri "n* Î«' -   Nv   M-*í»«* "   ^rV-in^«-»"'   m«f»v i 

is noi:   r**:«=<Vtory. In-.*,«»«-»  th,    in»   of  ^iffiM   wf1y» 

rtagent  h-i*.  bc#v;   -!ii«v«»rtG<i. 'y   mi,other «n*   of experiment n 

application o" p-n-Ri.ifr.  ir  moulîinK h«,.- b«en   found  n*»"*i?r»>rv. 

Howavpr,   fch« Isnlmt jr,n   technique   - r  * ioMiH   Ir rq^ 0f 

chrypoMlp   hr»r not   bren ^risi-ter«.-*  «nit.nhle   for a*iphibnìr 

Asbestos.       Varions ex: nrlmpnt.g ^rrli^. UT.  have  estábil shM 

the possibility n<* uMìi/m-   whibr.i«   ,rb^ln? in  wholr 

or in  Dart,   in blon-J vi \h ^rv^'lb:,       Turin* of  «gbesto'- 

cewent  products  ^or-uininr  amybiboi«- „«-b^t-n* in hu*t,ì 

atmo^h«re  of ^r»,...-. ,11^x13«   r,~  b,-  ?hown rronislnp refuU-s. 



O     *       4 !       4 

plant c\.vnioyx;i;- 

1JLC 

faotui-e  ar-; bi\¡.ra<" c . orict:! in tha following paragraphs: 

2.1 'i'-ilj'  or   ^orr.-" 

.'    ^-r, -1     "..rrr';!/ xrnu.1 no lured in the 

"•:.p=)-;  KtV Mix-xu in usually   tanrud t\i. 

'Wfu ,ic.:..;.r¿;r,í   •.   t;,. -^/.n,;   ;u;auiti¿r oí   .;otton -^ç'J 

and .". I- v.     "n   Tw1 

av5 :.i.„.;J -   -i:   -*   . : 

the íp.ci.cjr.7  ú't.o.   -tre '.o¿t ecoî.o-^rl  wid   ¿aci^et to prece or« 

They ai-;-  obteinnblo  :U   J.j-r-jft  -.;-j...:it.i tioo in   raid   around 

big cUi.es. 

The operiti Citi, on- :?  cardboard  required for the 

manufacture of  r.rpIixLti.-  c-ivru^PtPd.  sheet r,  are  as below:- 

•o.-.*d pii. .iiiijt i/\j.,;h  ;r;.e plentifully 

i.  ^hlckr»-?,-"^ 

ii.  ;^i5ht by area?      0,999 ¿a/cia 

î-:ax..-.rsv~.       jt 2 van 

¡iinlmn       2.56 mm 

Avera;'»'       ¿,95  mm 

2 

^ . 

.1 v,  72 v en e o  '':•:• 31 : 

»0 Wem 
,3 470/cm* 

2. Î.2        0r;; --io iioi\?c ara ct-ur tao torials which could be 

used in  various ccoabinntionr icr ur.nuf&cturing felt or 

board -.*-o:- 

i, jrCILICI woedf   ear dust: 

ii. defiberad wood} 

iii.   -hredd?d  b.?rk oî treee; 

iv, rtraw; 

v. ba£gae<?e; 



ri,  ragt? vxA lute waste; 

vili.   j'-. ::••   >; 

ix,  aiiiiiitf.ti^at-jfi  iufiiher fibres  aud 
f:r;.ij, v',   »•>'¡ir*; 

"'   -.V>-í:,--,;•-:   Cil. • .; 

ri,   .-»IP,-; ..noi,  P:.:iov.-. Wvoi rar.û glasa  wool. 

Addition oi  ,, e^ir,^  an.ou;;'   ,f  (.j.ry  :f   ^vont^eouo ae it 

lowers r^ ïIUIU COEX  •,ì impalo ^aier otiriness. 

2.1.3 îlav :.att,irj.r; 1.Ü- urct, cotton or wool  rafíS,   seanie 

raid cloth  eti.J.ppinsr fro* çarments tond  to   soften the  board 

nd increase   the porosity  arid   ábeo^ptioi,  oí  .he   eaturant. 

•Tut, vcicte  t-rdc ta  h^os   tho boafa  ^  fflnj£efl  u  ^^ 

-~«nd lwr   at i: orb ont. 

The   vtiíiwr: oí  the  beard   and complete impregnation 

-n..,,.< t.xi,„i(7;   „c   bt   soumit  ior  ,n  tJie  finished 

produce«,        V' "*"''• *i -   '.r,nl,H<.t-i^^   ~<  -   -   •°"i'1-r'- ^-n.J c  raw uioteri a_LS nwied   ?bove 

are v.ned   to   -;iarf   i.Mt   che  -ec-nirpd   oi^-^-*.- •+•• .-<•• VJHJ,ujj   cu.d... JO "6 ¡'i litici;  nre 

maintained   ;a  tho n.  ."u:.>e tin-d   ¿>v. or D0.1TV. 

*" ' •-  —"&•— •' ~SSíi±i-'!!¡   tho r.ecoi.d Laai.c  raw material 

wead in   „h, pmtò.ri-ire ci  cornvscted  a^hrutic:   roof in,; 

chcet, lE tuo airj)¡.ai.ti5 »^^ l¡ie¡lluL, w,,10, is (,enewUy 

:- paving  ;,,phalt ,-i  -trr.dra,. ¿-r-a-ie.     Klif „„.teriaj   i, 

Diablo  in plenty in r.oex of   the do•iCfu,t; countries, 

•«pedali,,   i,-,   thoro  ««atrio.- whero octroi retries 

have beer.  letali*.     Ip  In(ii,.   rr,hl!lt of   ., f. ^^^ ^^ 

ns per speciiicntionc given below, delivered at  site,   is 



available &í j¿ 60 ]<-¿r l anc; 

i« P¿ac. 

. j •-., 

ìli.   PouetrHt loh   u;u3; 

J.Vr.    í.n',.   \-W¡.'l  \    ) O i Ti "I 

ouc 

c:rb 

Vii,  !.>,:• ~?\t :•;-! '-or*, by 
c .'iv]K\'.- it\r v. 

1,037 

rao°c 

90-100 ya.  in ¿ uec, 
at $5°C 

^ - 5í°c 

Miß.   elongation   ICO en« 

I-îa:;, 50 gm.  in 5 hours 
at  163°C 

2»5            iíÜK¡-\.í-"-'-.L3r^.J:-;;lei   -.^rr:. canule,   nluniinium foil 

aß well ae civ^ni^i i^nt arc  v:sc?   lor  suria-e protection 

of  asphratJc rc.r.vT-,tr'   chrotn..    !•: inorai  ¿r^ulc- could be 

muxuiacvurcu  o -\'í-•-•.:    L.I B^V^   ¿or,   in many coloure 

• '     •> •'•     - ;..--•'-••   .»m*.. îJC«îW va tn ploam.ng 

phrd-jß.     avvini..     • ,i?. i-3 hiovr  to  give   hotter protection 

mici iE ilMayr:   a,.:ej^v-e in   -eiUc-tv;   the boat oi   -,he  nun. 

However.   _t .;. *  :, ¿owl:- -^ori.xL yad  xr, net available from 

indiyemr ,   .low--.    :_i   ;. — -L of   ,h, <l o vol oping -ountrierî. 

Alumni--  e^:    :r,   ..   P  ',¿?x^t.-7  iu\>rti tuts .-uicl iß esey to 

apply,     ., .   •,->•.-, ..^  'juifioient  :.   o section l'ioni venthcr  an 

well ae iwi   M; • .eat cu    the  ¿*vn,    Otuer remtc,   especially 

pls.otic cnulr..-.j  :-iir::forr. of.   ve?.ù  i.*or ¿;.U-Jn,j decorative 

coloured   finV-',   •;•   th- uPT,ev v.ufaco   of  tue oominted   shoe Le. 

However,   they .-»nove-..—f.- t :> : ^orl  rid.   oru,    Jh^refore,  noi 

widely rvicpteu0     ;-.1UELì. :,!"•-.  rein'; which  if.   '„ho moet  eatiti- 

factory U3djn i* ;.•?,; i;¡   r;, ]>A.  ¿,_.  availed*   rvt ¡ippro/itnatelj 

70  centn ;ìor : i-'.;.., ;   o^o U^:a   of  t:ie  paint could cover 

18   sq.ri,   oi  ;¡u:-fl'¡ce# 



2,4 Th..» nasaJ  loti oí •..«;• x> r*w nnt(,n.alB required for 

the produc%:;cí¿ (f  ¡00,uv'» c.-?,-..-, o£   -icriw;.-. :ed aneóte per 

.Je ..,'•. '    '•'•     »    f       .¡í      •  -            fut'i.A o;, ) 

j 
/ toníie per day 

U4'.c     ;:,.tt0..f(,jaí; 5  tonn© per áay li. 

Uà,   .s±-jjJ.n»-.nj :Ji?n'c i*>0 litwe per day 

iv.  i-ueJ   -iij   .•>/  hi-f.'Uif j   tonni- per day 

•/.   iTv:.o.-    i... or <jG00 liino pur   shift, 

SsSÏURI"G 3'° rne r-U; Cbr '" eh°--'Ar'6   ,V°   -^once of op«rntions 

iß giTon ,.r¡ AT,fBTi-íx  Í.     -h.    ..r-cu.  o¿ machinery  io .ihovm  in 

Appendix li.     Tuoâifip,t   '. fnnou.-.c -<r    arrived   tn mich 

a manner thai  ^-r-, xc a c«v> J.ruour  '.\io.<  w materiale from 

the raw material« y ari   to t>.    fini-.ieJ product o toro. 

5,1 Thf' " '"W oai.ir .--i{;   otho i* .fi u roue mntertnla are 

r3ceivec  in  n^.'c locJt  .nú  eli ^cl   i-   the open .-a* material* 

storage yard VlliïJl is «ijitco^J   lo ih s pùp-nc roc ti on.     The 

weete p'^er in tr.-tiuportc i  ry neaxtt: ci ^ehan..cai  equipment 

nnd dropped   :M.o 4,1  sorkJ;^;  ¡.it,     /«ri c^tirais ciuf.ntity  of 

wftt«r t.-  -îddv'   to ;!0Qk th: vajto pon.?- u-r  - ain^ nrua; of 

434  neurr,..     The  ; nr-Vr-t*  paper   i"  +.h?n   ."cri ny   belt  conveyor 

or grab  bucket   £0 tin tfad honprr DIíICUJ abov« the  roufc-h 

henmi-r -.-¡11.     >Yo4.  "...   ,.^v   r.r-^r -i]j   th/-  pair   flow by 

gravit;,   in o a -Uà"   a gi MUIU mvi   fro-, *h*re it  iB lifted 

by aeanu o    >   vvvr t-. ají  ovuimr.l   T,: a'f,     Tho palp   in 

díecharsíoñ  l:ito oí"*   nc,  of  ih« tati:  aid paceee over baffle» 



Of PLAM AND 
BQUIWÏNT 

to the other w', fron uione» i i ir ar'*: ouf ano fed if to 

the hopper or ch fine a^atanr m11 i . ?hi- pulp ir ;v<îuced 

to the   i^qu^.;  "    uní'., .i:   *i.j£   -,,i.ii ;   Viui. ..'t   l'Io-,!,   --ita 

. f     Ì !.•'*•  ^    * J    if rjnl.»;-f»    by 

c    M.    f :. ui.a,:   x =nkb  of 

rt  Mi on  toïK'j-' 

ìi:,.-     <t rt r*i ¡-i. 

r.»1     hv     1 : f 

a grounu  •. vv< 1   , r<   fro,  I:-¿-J .-) -, 

¡n«ar¡c oi"  ;   '.. \   ^.t  ,¿r¡. -v.     " t  *!, 

baffle u  fbiú   :,.'_;.   '.ir.^;:,  •.   :••,.'» 

the  Col',   oi   „•;. -!in   ifr:^,    -¡no't 

te the   rçiiu..r--.i   t:i t ;„.*. t-1  on   *h 

Off  flu   rt^ckcl   :•,'   ¿-:;.i-Tp,      Tl.'. .-••    i'xi;«.t-    -,,.,.   CTCV. 

trucks   te th.-   op n  '-¿v* .-..r. <v.-      .r,.  ...i>r.-.. ,(1  or,   thf   MVUV, 

for sun   ar*'j.r¡<;:.     klt<<"r..:tiv • k.y,   ar;r.i(¡   j ve.its with  controíU-4 

humid L tv  ana   U':,r,er;.-.¿:"   can  oj rr   :.«.• i^ljyvd  for   juick 

dry *."»,£,     Ho'í'ív.-r,   •:   y.i,,   ;.'     :i<   • '-^rny   m   „h>:   ;run  ip   a 

cheaper and   r-iU^iio r. ,r   ¿,a;uii,      JJTI dry   t/hoot-, »iv-  collated 

and tr--¿riB¡:orted   to   t/. .•  j".->r..v;i.'-t ...w    P'.VK!   ¿htmj   trie- -vre 

triramoi,   Vitt.'D,   '.:ar.-^;rttc1   ina   IT,   ZM.;;,' tt;j  u    an  Hrsphaltic 

bflth nmir.tfu.iw   ri -    •    t«-:.;v:     ' ¡. O i "hf   tri¡Mu,'i,;8 

Of the   L<oar-i   arv   writ   -,I:-,A   f or :-..-, „a, u,»;,     AÍ U r   .¡ipr-^i. i.  v-n, 

the ah»?» te -,r-   arrived witi.   cn: *   oil   to   quickst*   th.   asphalt 

and prevnt   th.-  -t—i.;-   ,,f   8hr«tl%   -,r,d  v-M-i-nf t   r .-aiow.M 

to curtr   ;'(-!•   -    ':::(!.{    i-,-*      4>   i!,3l,    tr-uiopor: ir,,-  *0   'hu 

painUn,;  fitiwd   wh-.»   i.u     <•. ,>  ,u,,-.  ,:. ri'.»..   u,  ftlm^-num   ;a¡r.:. 

The ¡.a^iitci;   ."h.'.-i-i   i ••    hun^   •'.r'„-«d!;-   : rt   rack.M     *.!]    they 

art«  iry„     Th<    .. . ,-IM.-. • ,.„   ,   ..„tj „r-.-  iimliv ¿rhau-i  for 

quid i ty  prid   « i o »• •     f ...-*   i«- aj. t :-t¡, 

4,0 îùK  ^uoiun-.r,*  t'or   tat' siunUMtui-    ,>:"  oorrut:«t«d 

aephaltio ahe<*tr cunoutr   - «i.t«t.H JLJ of;- 

i.   «nate  : «p..; • e«rt¿.;,t; -uuCurH'S. 

il«   JO Ricin«; pli oonT"»vo'*. 



lit»   ocurso Lrmn: 

iv,   f'iri,   .;•*•'*•..- 

Vil.    '.o .\." i 

¿Ivon  in   \JM ^u- "    t-T
# 

tnese aacjuau  :.*•    M.ì.»-J 

cr. 

-•  -'i • .-ii-iy   '.id  -..cn.ipr:eat used  art 

' ? d -¿ oc r i ;,• t. c    ,vy'.  fimo ¿i on of 

•  ; ^'>iH:y:   'U'Cfi.1 ¡¿achines are used 

to  clean   th..   v..bt •  paper   'ao v*  .u?t'0.  niv-ccs and ot.ior 

tramp ar.-«:-A'ü.   t.r:FJut   •..,    ivj  ,-.;t.?  .Tup^liep no  that the 

^V.^siii'j'.^jfii .^'I'.-jJ-lvi!'   :f     •" ¿- l-ri'"'  conveyor dipping 

r.t one  un\  -.'it-;   <;,     . o"'..'.n.  ;.i*- v. '-'i   '.ne airciiar^y end 

located   0'"r   thf   oo^rfl«?   -^P.  :<e~   ul]   ?*3 •->•'. hcrocr, 

-^ ir-C .,.„ .:_-r_- -  ' -   i''*-  ~-   "-.   '-¿i:;cr mill íB used 

K-r   •-•.   ota.).'  laieriLíúe into  a 

í   ->t  rjii'd'y laountod 

to  r-j   cturdy 

>j 

Vi, 
*• ? ' r. 

^-'jftttol/   mato.- hi^iiu  r   heavy 

.-'' iu   -.'i.   vat W   ier);-r l'orir? a 

to  areak    .o..r.    .-t.: 

íol-  by   t-.    :•«'*;.   • 

fte¿iat?;   j.^-., .or-, 

control   .iriai't   --J-.ò 

¡frlornte-    -,t    >'   o 

homogéneo.:.'  ¿1 ,n , ,   •. v   DP,",' 

flowa by >; era v 

¿¿±'_J-J:
J
*'VUJáíA

1
   'lll,':   - --»••" i'uoti JÜ   ^t;td   operation 

Of    thO   fill.'    *;;.,rM.   3    ;i;;U    J   1   •._..-. r    «„c    th    'u   o:*   t]vì   C0XÀ^h 

hummer unii,     /•;    tri- ¿e o cm1   ore-,-o-   the  frulp  is completely 

rforation a and 



3ander: 

Of  wae'u::. 

of  th-   -..;» :>x   *r 

'ui-iir   irr1 ^'isfornii? the dual   fur.sf. 

"*-     -    l - -*- • •> L'J¿ ¿      'í      '*..].      _V-      >f     fu       1.1 f; * . 

*¿- •'•   •'-"   • • ", .      •'•     J:--•-«.•:.• •. j.i^.   * -   r. 

O i! i VJL 

,*_*- 

Seta e •:   CI    Y^\j  -,-    .j. 

pulp   Of    V».;   i.~ .4 L. ;••.-. 

end   01'   t.V/.   :r;iî,      -— 

uaifon   a; t  *ii'   .c.  >..-   '••,»; .-»    \ ...  :-,.-  ,     • ,,.      „ ¡ t. • -'•      •-••-•      >- * • «. V i . . i---4>;      . i   \,¡1.' hi    , 

£°,S-P-,?¿íliigLSJìLjg:     - "U-   fo^ur,; 'uacaino oonv^rtn the 

pulp  into   the   boa ru   of  pr.;à ¿t : rvn.r.-vL   thickest;.     '.tu-   oporrtioii 

Of  the ranchilo  j./--  cr. fellowe; 

Slurry  oí  v  COí;íí.U1¿ü'J  do, r i;-  ir fed íTOü   trie  outlet 

end  of  the   sanier  to  thn   -up   ^oal   , :   Ine   ue^inri.^-  of  the 

fomin¿; nmcniue.      -he pul:   u.r  ,uu od  up  frc^i trio pool  uy 

means of   -  rcrrni^   "cil,     Th..   :,irrlx;  roll   3onL-iRta of a 

lar¿;e  iecoivter drum  -ovoj-rd   \,y  F,V; ihl^rn jt-^I ^0¿,  of 

différent   sizefi,     Tao pul;   r.u.:i)^,,   -v,   the  ov=';*r   surf i.co  of 

tne lueeh aiw   t.,e CAC-   •,/.-. te.-J   1;J d;w;i   ¡..ito  the  Irma  from 

where it is pu a::i  out, 

Ln  oridlo^n foit   bi-obet  p^Bin.   st   one   end   and 

pressing on to  the mesr.  -ix-ar.  continuously  picks up   the pulp 

layer adnori^;   re  t}.* .soah d ..;.,,     At  tt,  oi:ior end  of   the 

felt blanket   the pulp Iny-r ij  :-,.. *;.<•   t rriisf •••r.-ed  en  to  a 

metal  roll  coneUUnf of  a  BUOì  druc v.; ¿h   -er m tec)   surface. 

By  re£ul-iUn¿;  the number ,:;    •.•:. v>t   ,,;•   ftJ,,   ,.•. ,cl   ir,iRf   pr,._ 

detorainea   thickness of  th¿   r-oa-   ,Hn  oe built ui on   :ne druu. 

The  board if   then   quickly polled   .n:   the -iruia wi^aout 

stopping it  and   the  rr-oceep  continued. 



Corrûf-gItSs.J¿¿aL3ff^¿L\*•     ^10 corrugating equipment 

STANDARDS 

consiste oi 

the  eh'.e 

set of 'lo'.;r. '..«• 

asphalt  tvil^r, 

corruga" ..er r  : .-, 

automa •.!:.••;.:.;.   AJ 

conisi etc oí   ux   op.-n .-,-, 

melted  out of  ih-j  j i.-^j 

asphalt  thtü flows DV 

impregnating u.^.t, 

i.:¿ 

•t'.uv.   >i;-..îfc  tj -;ci   ',np  surface of 

-:],.*.. r-*jd   -ire1/;   ;n   Svj^uenoe  by  ,_% 

'  '•    -•^••-;-'-ù      ;'    ,UC   ¿Urie j   rv>i.,   thu 

••   "^--^    "•H.-   ••..• -J  ìLUì   lVj/.;,.;•*•   Of 

"•-•''•   *"•*   '--:   •"'-    <-->'i.^l.      ¿i,'_  hot  rollar--; 

•   •       ! '     "'•---'-*£    •.;"'.    t:iC    ';o <,T"j<j't'f fifi,   fors* 

-k>-¿-.-¿_.'_.;     -re  iúipi^í/ijaiirife' equipment 

!» w. e   -Gì    ..i¿ VU.•'.•:.a  4r..>   ^;hdt  ic 

"~r   w-i :r. .< t  it   ryooi^ed.     The multer 

í;f£í,,J 'v   ll*tc  1-h'à arjphait boiler and 

the   re.p.ÍBÍ-ic  te; uerr'v.r,.  by   ^-tramrntra:^. 

îae  c(.r-,-a'--i bo-ircf   :;re  cucirci   --erUcally in 

pallets aiu   th*  ^;iiri,:v   ûnp,i  intc   t::e molle,  asphat by 

meane  oí  a  vi',  ^r-iiT?., 

.'    • -low an.v   ^ardarde for corrupt.ted 
asphal\ij  roc-'"    ,      '•,.'„       -»   -   ,       M  l    '-'     -'   -«'---/he   amai. Standards 

ln3titi..iiai Mvt   i*^ up   *he  ^on-   recently,    irò»  the 

study of tne-  ^.U5hle ,,t, ^ ^^  ^^ ^ ^ 

material,'-.   3 m\ib<M   ,--*   ^• ~-¡ ,>   - 

raw aat-ari.^»,   Ir.;***,..:..^   r.r-^ct, and finished products 

have been deduced,    f;*h--e  Jfi,u   ^,,r  ,,   , ^     .     ., -   *•   -^u1,.^or,r  A.i}x  iiei_p  in  t0 mula tine 

a complete  Ge. of  rinarra* fer  thè   ronf,^ material. 

jb'inißhed p roane';  g^-n •-».-. .,t, ^ ., .+.„,..  x-     , >   WJ.IU     S^-CA-J^UO.. t.  n-r ,aJ:x /ely  adopted £ are 

A 
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QUALITY 
CONTROL 

given below:- 

1«       Size: 

2.       Thickness: 

3. Asphalt content* 

4. ¿eight: 

5»       Sétima led  useful 
life: 

6. Abscrptica o:   wate; 
by  v. t in  ¿4 hours: 

7. Percolation of 
water: 

8.       Beam  strength at 
breaking: 

9»       Impact  rtren^rtn: 

10.     Durability of 
aluminium pnmt: 

11 •     Fire protection: 

1.2 m x 0.6 nif  conization diameter 

b mm to *  XXL non i ni J. 

approx.   4"^   ov >/ei¿nt 

-•'-'   k£  to  '  k+;/ oheyt 

•i ' <o .ve ars 

>-•  in sample kept  immersed in 
vrator for 24   hcurp. 

kt'tzr testing fer  ¿4  hours with 
U.6 £ heid oi   wator,  no apparent 
inairt!. txj detected   on  the reverse 
fac^  oí   ih e   ß/,eeJ:.. 

50 kg on ;< c.': in   span. 
100 kg on i 0.2 ni   span. 

3-iou.l.A   .«t :.\EV.*u;   ;:  k¿r weight 
drop pea  on   to   ihj   sheet fron a 
aeic';rit  ci   • 
oa¿-  onl¿ "!   -r        * 

0> L'W   (The material 
'-" .ju.'t   jÁo*'   shatter), 

Kc  Tiru alt; deterioration of  paint 
pfter re-.íatr.'a  vetih^ and drying 

¡o,-, 
ßiivo-t   lor   füü  cycles at 

r   c >o 

Fir- ¿.rotpcuoa  COVJA'û  by 
^;i.jti;--it;   *"':!   •v.-it^üu.'-i. í-oard  of 
'i. S ,  ?i rt   Jr. d e rw ri toi,   i.e. 
nouemte protection against fire. 

6.0 Control of  quality of  ^he   f-ished product can be 

achieved by: 

a) controlling  the quality 0f  the board; 

b) using sorrectly blended J irp recati nr 
aephaltic medium, 

c) regula tin*;  tut  tempérât ¿re-  of impregnation; 

d) determinin¿:  the correct corrugati on form 
for ma-xiimuci   sheet  rigidi tv 



gB   • Sftr« M  ^   f *•* ' "<>< *:t * I *''»   f4'   ***''i    •*-**1   *    * hr-    : "\ -'•.*. $• 

epin*   1n.i:-'i', V-.   r '    l ,<    *-- "V •     * n*>?      '•••'«•   1« 

t con«H«»r-»v".   \ >*!-,*• Im,   * \-  '•*•   *n*rif*i# ,     "* ^»TMhiU 

iirnn fron   th. ..   ••..$<        » • i*   y»..-»*r.   «• **   »Httnbl» 

gradation,)*   b -• •**•*» •     {«•••«•V*    "•'•   '*- "< »r;*   ' .-*  i**i,««r   t.-, 

'»tiOO'íf»   MîM   fi»!-'   v-l.i'/   <^    ,|...*   ..,,    .  ,   _ *0    ^>j» 

•fr***   'K-   .rK'iv    '.-ni-îp^.  "r ••-   ,   "»i.x1  ,      •»'^«%-fMi In 

•voi'-ii.p   m'U~x) f < «,,-trtt &f,ri .• *    .-,f;   ',«•*«• • .• .;,,-  r*f 

3. tn inni %, 'H   '^ "*rr*  •-••    . * ^".' «;c ? * • . • M««M,Wid 

with  <-hry« î* * "*. #»  ' ••   -rp-^tr '   -o  V ,v.   »»«. ,,i  »*: .(•'•••'iiìlr 

Ut«d Ci>»w«*rri».l k."   - r*   M ••    -*-'i.-f .-»t;*.     •* '       * U • r   bont*?!-: 

lud   pip«*s   vi**     *î      .-X4. ';'»   * '   ;r.. -' 

4. Ir»  - d-t ' v.'<>r   *      '/-.-•    •  '        •••--.    f :      - -"•   f n ^h** 

suitability  '-•      wi '•.)",    "*-  -• '   -   0. •   ìi'»«b«P 

of o"h«r m« - -¡r- <• t M  \   ,«i; ...ni , - •>. ru'       !t    IJ*O of 

chpyrot * i '•) ««... 

i.   Ucpt*«^ -i-»,*   ni  n'ii •,-»«h'?1 f'>r   'Vi narrjf*rtwrr 

of  n« bi *t'  r;   *^ f**#- r *   «-' e.1*   .    ;~* >  '* ^n'.^pl   lAwlnrite 

0Í   vM<'h     «   " '*«•    •'   ,..•*; s\t i-   nt: ih» bìlo  frbostos 

ai*rì;*wl» h,*<!   b**t*/»"> v   o"*'-r      -•   >••**'    - '   "Vii*v;.o* ] 1<* 

aib#«tn*, <•>* Mfho»   - •vff' '^   »h -.   • r;«*   ¡î-M 

UM VII?;      "i -o   t-ìii -   r-fc-fi-rr   He      ^>   0-• *, < 

Of  '•h'viTV*   a^ihi bn< > •»   r.-:-f Î.O-, *- _n  Ì-*   Unni, 

It ma/,  hovrv ,%   b-  ìolr. •< ! u"    r.'.-t.  with  t\**i 

use of hl/;h pr^d«! • hr\ ro*« ''• «» tí".o    in^ntafpi  In 

tht tir« of low "Q*t   Tftphlt-r Hi wiy  hn  n«utr?illzpd. 
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USB    OP 
CORRUGATED 
ASPHALTIC 
SH3ST3 

©f roofing »e ¿ivtsn Heiow:- 

=1 •®9£kHi ¿¿Ltd. 

Alurar. ; ;u.i   iw.ct   ro-..fir.f, 

ialv.-uiii".'     ron   «he ft 
roof in, 

AapuiJ Ur   f ori"vait.'o 

with   "J un i M'ou   Teli 

A ap '"al t : r  o i. r i w .•, t ^ 
she-.-*.   ;.'f-: L.^;   » i.*h 
al oui. ni ..-i   , airr. 

fereaate^e Hoat 
reelected 

?j      1 ^ ' 

Abcvt-   JO,» 

âbow 3t^i 

Over 30* 

Over 404 

7.0 isp.vu'i •   to-:W.U>Kì   a.uete  rr*»  recommended  to be 

ueed m +eap-TOhirer !.?•-   ^xcer-dim? 44°: In the shade.     However, 

recent   oxpern- >ntid   : mc>:u^ .or   ir.   Indi« ruie proven  thfit 

theee   ehe e tu  couii   ne used for  temj ornry otrurturee at 

temperaturet-   ur ¿-»t^n ar 4p0" X:   «um.de.     inphaiUc corrugated 

sheetf  cav-i   nxeo1 ler.t thercpu.   i~iu.l~.tion nropertics.     The 

coapiirauve   •.v. .TMU   Lnnu^nt.a.  vnlueu  for different  typee 

of roof-iv   are   tcrulrt' c   a-lnw:- 

¡¡ater^-g 

Aliunini-ien  S'-'.-et   roofing 

Jo r nvn * a i  ,", np hai *. 
ene «it  roofing" 

Ip eolation value 

0 

0.44 

lephalU-   shingle  .OCìL&£ 0.15 

tieAi.i'orc^d   i-»?r.ent cenerete 
re•:fxr#     2U0  an   t.M« 1.7t 

i** mí arc'.-.i  -«t:n oonoret" 0.71 
roofi.bc     1 O BUE   track 

Aab», ifDn-of'T)«-»1   nn^ft  rrofing 0,21 
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7«t Corrici'tot  m.pf-e, u.c  antrat«, ,u*e completely waterproof, 

flexible,  non-ccud uo'.i;>,    -v\u    .:••   ••>',  •* v..-okrt^   ;•;,   frinii   or 

vermin r-r,   in  V UM, 

in   trie   OPTí   of   ,-TÜ.-•:•:-.*:-."(     '  tV'-¡-    ?v*. .     -i. 

/•¿ ..'ir2"    ¿,i     O!1  !,*•'»"    " X, 

fire hri^-rd.     "•.,.•'.   ,\,. a 

prone  to d--irj; y •   »v 

.Tiny  be  a 

• '.r,   í3r» 

. ;•   hi-ìVfc 

revealed   thpi  n  n fj^.e .i.lrv-..-. ••   on ^he u-c«-- Kj.d.?  or  the 

Sheet for  UL: Ic;^   ?*  vif   _..   ^.^    x _.   t:.,;or.;. .,,=   a^     :<hoee 

roofing  Eheet:^  rre  ccv^'d  t;;„   ¡^   • aüo.,d  .- o-, rú  v.f U.3. 

Piro  Undoi^n í-re ,ü-.^r  ^¡.^¡^ ;,f   ...,.,  ^err-tc  f section 

a^sinct fire, 

7.3 Since  th.'Bo  :;hur/;R  nrC;, rXp^oved   te   ;>e uecá in tropical 

and  eub-trcp^cal   cI.Lra^e- --."..>.• it- vi-r   rajclty  i?  often  ni^h, 

wind   twm-d   ie.<rr   ~ -e  .;,,u:..  ^.-   c.    a    „„;.;-•    rr.cíi :,,..     it war 

found   thr-.t  aaphaltic   roof i i^:   ,-ìUC-/   W:Mì».   ntanr    -nd loodß 

up  to  1y¿ ¿an/hr.   L-.r.  co:,;..rod   to OL LV   I ¿e kui, l.i;  for the 

asbestot—cenout  oht-..- i.e, 

7.4 T:,t:   'ijS<'   «•'••-P^oJ-fir.oy  of C^T^K,^   rsnhratic  oheets 

has not been confirmed,   w.-.fi. ••'.-.   ¡. F  ^„¿d   t.n--t   they  are 

good   even  ir,  nu^.r.,, oor.<iv_cr.F of   us-.   J ur e   ¿ori od of   12  to 

15 years..     :t  hac V-u   ^rc">.,   u,   ori..  0,_lUHt -u-t .or  iti  Brazil 

thfit  ßi.ecLü ir.et;J.i.\-    ..   -,  .roc_   ,;t..ro Lu  ;;,rJvict -or.dition 

e von  altor  17 ye'.rs. 
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7.5 Beiiig ligiu,   the-   ehPc-t:-:  i^iu.^v  J i.;>uer iUructorrG. 

support, therotw   ¿î^jQtLiu;   ry.ucvic^  i 

of   trv.   roo,;:/ in.y   an.   "¡c «   .,.-_ ;. I.:. • 

ehestr  iij.d   íw.c    .¡\.    •' '.   ¡c.'i •.;-.,    •.   .•- 

rou&h  txi'^Cf:  **/    i jr.,.  U-.t.tc-.necü,     'i •,•:-; 

dirt Ct_.,     r;r:   *.rr.    t,',,  0.'1,|],      "*...":   .' 

and   do  -,ct  r.--;v.i;>   ...-;/   .P<-:.H;   <•>.••;.*..<    -»quj.-.i 01    . 

7«6 rW;     tr,v,,"*J-      "- •  c-'.   .'.-.iriru-. •..«.   x.i   i;;d..a of 

o it  01'   .'un.-trjr; ;ion 

''-•  'tí o'ii.-t.on-c'.pfai t 

•"•    ' ";... •;, M .-. i  or. 

•)iil'ì  co  nsu.i.t'u 

"'''    U  - : il le '   J fi c'ir 

¿"OOí. iti ) 

rvei..n; 

t.. !;'(.' -:<l     •  r   •.     UU. ,r.^:ii.í   other 

;.     tú".' P.: <f'ì.".     Í 

f Type of roofing*TApr.ror."*"   1' '""">'.•%Tr:-~":'¡crs,.:Y.Cï'*' 
S.   | :-con". ox'         >   "'.i,:..-    y- *,"> î-   VJ 
No.4 ¿io   e-. - , 

I i Of   lOu' - 
> ,ir...  '.u,-f ree , 
i íilí.í-Kd 

——J COT, _t; if.J 

"císniif 

1.    Corrugated t--J.- 
vanised  iror 
¿2 £«G  enee te  te 
accessoriae 

I  1.-.-U 

2,     Corrugateti RECOî-      # 10.00 
-OB cerner.t pheetr 

and accPEfjoriefi 

3.     Single  cl«;/  tilep 
on wooden bsttone. 

k¿   ."•  wh ;•'••) :.t- •e' ii. n; 

3D 

abov».1       ntuonr,.u -.ri.e  CJIVCELUH   ¡?y ¡.mut. 
depend- Jen...rp.: .;,   ¡"or   ,,ro«Ur COD! o H 
il./;  on    ri  J...JL.T  i-t   -.-.-..>.;fr.   "V. n^lf-   ir 
£ûu/.,i   or  pi:..'-ri'p;  over  tli^   roof.   Zs^ll 
sheet      r»?r',j-..   rpy \.'-.-_.îTI 

J-f< I-,  r':pJ>.co- 
Jter.•'   -:'   .cuv-J."'-•    roof.     Noiry 
J f    "r.. i.  , ûî:  i.   '.':• .oiv». 

•V ;-   '-:"i;.p:':-;   -i.*, i  .ítovn^o 
¡"io   *.c   b> :-;v,.- .. ;   ni'cor;.íii;   oí 
^•ll.l-.l!,,    v,,r;.] •'•   "her t':   lui     to 
r   -• ,  lr £',    /H. '- te, 

ß    '.3D        H-JO Vit''. Iver,    •   '• j-    fc   ;l„-'-i.1if , e   ir. 
bnMon    firmari  -,,/i  hy norJt'oyr dunnç 
6;K   it,;     rer/Li-    ¡-.-.iod.   viver,   roon   for 

*-ol«t.4 
il'.",   ir. rnd  h roed. 

4.     7fc mm  t> iCk í'irt-      ^    8,00 6-7 
proofed   palmy rah 
ThRtch roofing 

5.     Corrigea  aerhíd-.-  £    5<30 ( ¿^ 
lc   sheet   rociirg 
«Û.UIlUni.Ua   j:BM;t" 
rurf aced . 

1/      J  IJ.<\J_I.  r-iifi   -.ic.'itl or- 
incl\;d-  ;.-.,•; diii-.-n.:    -r-,- ne.      Provider 
¿rig roen for  r-'ù'-.;*.'•: ,i:   ¿j-.iPko.«-  +;i 
frnffl'^      1^. .-,..   jl:   -.r. >     re:'-J. 

5;* ¿í: pexihl.', ;,o ;CKj lx. trannport. 
Vcrrir. -reef» Tco4 npponrnnce, 
lifh+ .n  VMiflit. 
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COSTS 8.0 A pl.'-tfit  to imnuf-ictiire corrupted  aephnltic  roofing 

sheets can t«  of  »ny T>r.,w>.i.t;,'   .ance   .h(   balk  of  the production 

COSt is mrde   of   ra,; u. -.,-.- J <!..;,     :t ,v. /h',   1   I(1..;L.1 i or.   eq.;n. 

•:..'T;O.'iJ.e::0. \Uidí;T'  coiia.itione 

"ú,,it-x ccoi  for ci  .il"-íii   oí'   this 

capacity ir:   *? ;..;Q   J(; 

prevailir.^  _.i;   "»ìòìJ. 

capacity  voulu  ap- rcri.,;; i cly  b>'.  ^ follows?:- 

i.   L'ucci,   bui3u:w;  -\n¿   elvi1,   vorkp 

lío    PI ri i S   Mi/;   il.,  '•> 4.Í" -r-.-    ~ 

a)  Spocir:.  pudore   plument 

fc)   El i.c trioni   ""u;;~rt - li,or: 
v/irU.-r    -il] ri,. ,   ^ •'-,;, 

iii.  Pre-or G., five.   •-• 

¿V,   Work;.) •;  cr...¿ '.;.! 

• IúüX; ';   3u.ch  ßn 

:':.' .* •"/ i.'    " 'K,"1 " V] ". y 

•'./!..."•• '.,r;:c ' icn. 

/ 46,500 

/ 96,000 

0 57,000 

# 13,000 

/    6,500 

M 13,OOü 

8.1 >-°-£—9L.i>lïd)}j£:Ji?n-   "I'll*r oot:+ oí  vrodvetion oí 

corruga  „ch,   •,.,..,,,•   ru,   r,t   e,û.en-, paction  to be 

I*  -fiaw K-it-.^ai^ 

io   ..'ìovn  :..Lj: ' r.l*   i,«,v   Lrrip   ; |j CG/ton 

ii.   Pí.íGT   .c-r      '/i    ;cnr-- -# ,7/ton 

iii.   Plii.ti>A,;   m.r tcr.;. rj o 

iv.   üiiri'l^-   Atüüjfc 

li.   Con vi-ìT-io;.   ;o¿: t 

# 72,000 

¿ 34,000 

¿ 54,000 

¿í        850 

i.   Lnbeni 
m 
ove ri: 

ibCar   ;   rn'i-   i'vií.-.iun  including 
•ii.-iyurinj    ran    -or'-ryl   of fico 

•L-i •    t Ovo', 

if 40,000 

#   c 1,000 
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iii. Maintenance materials and 
sundry expeneee. 

III.  Depreciation 

i«,  Build^nf; %i !>;i 

ii.   Fient k Machinery «> 10*/í 

Taking 80?» net saleable production, 
the coet of production per sq,m. f 

Jf    16,000 

$ 19,400 

$ 1 ¿,000 

Ì ?69,250 

$ 0.34/eq.ai. 
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