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2.1. DEFINITION. 

The strength of a given concete mix, at any ago, 
can be expressed by a single valued function, ft all gther 
conditions remain unchanged. The maturity of concrete may be 
defined as its age multiplied by the average temperature above 
certain datum, which it has maintained. The datum temperatures 
for the maturity, may be defined as the curing temperature 
at which the strength of concrete remains constant irrespective 
of age. 

Several attempts have been made to relate the strength 
of concrete to Its age end for that the datum was assumed to be 

O' (4 OC) (23~. The choice of datum has a marked effect on the 
calculated maturity of concrete cured at temperatures just above 
freezing. A difference of 	` in the assumed datum is found to 
be equivalent to a 10% difference in the maturity of concrete 
cured at ©F (21°P datom)(23). Mcd ,el's, Wiley's, Timnes and 
Wileys, Prices and Swedish(6) cured the cubes at different 
temperatures ranging from +460C to .51800 for different period 

and concluded that below temperature of 40°C,. there Is no 

appreciable change in strength of concrete irrespective of 
number of days the concrete is cured. Hence) datum should be 
-j8C (14°`). The results are reproduced In Fig. Nos I to 7. 
They also show that there is definite relationship between 
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(2) At about freezing point the reaction between  
cement 	 water is dart and øonc*te viii rteitl 
set nor gain øtrenth 00 AU* At higher to 	a rs 
the chemia4 reaction is -situ d at 	' concrete 
gets strength nors rapidly. 	

.' 

Teperaturs stove: b►$"# as weU as 	 ply 
its part in the gain in strengthconcrete, 

(4) The strength of concrete is proporttt to the 
produt of tue 	' *npe 'a 	. 

( The maturity can be correlated with the strength 
by the lineer relation as follows 
Age at 	stream, I& A . 10910liiZ 

6 This  low In independent of (a) the qzi .ity of the 
men* (b) the o ratio ,(c) the A/c rat o 
(d) the curing temperature,  4s) the chap* of the 
test pe .*S2s Yali*,e of the constants for the to 
toner aps4ttod are set t$ gets for .11 
normal work. ' 

(7) The values of constants  A and 0 are related :tea 
to the strength at any age and may be predicted. 

(5) Given the strength at any maturity, the strength 
. of e grade of conerete at any ether maturity sow 
be calculated, 
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4O 	ThThG. 

2.4,4 

The ,adi 	 ers d not dry sm t**c 
st tmrudwd  , gam rase . Their  

p 1On thSt + * on" law 	+ppiisó was far t r+ . tom, 

Tho eertaaiite ondueti4 i' 	s` aVsmsale ` at  

for 0 e*tuiity conorets ure4 at h 	raves gives 
st gth vbt&z is such higher thst thit at 	rnrsd at  

tesre$r1Hi. The 	~er t. paratures 

natUre of the r..scn pz4uets aM i s ednates  

strszg%h. The law 010 vies vith the t of eaeut. Ple*ai+ 
zaw c be *ppltsd for the ncret* cured4pto 2!~' 	,,, A 

	

sU 	was *4011" t ` . r, dre, 8r ab  

y 	2i).: The Ii was for coneete ireG continuousl7 
ups 	.. zs Uwr 1140 up** zich this l iiwelidto yet 

The sccdersta curing to i us" was ded1sr for 
both the vorkss. b u s for Wtflg at 	&$*4 tawperatUru 
wrs *t n 	os cy 'tr+ * Siectric ova Qibe 
Ott * Vera c tin t road W$3 I east iron aoulde 

a the soulds with lop axø bottosplate were t iterre into 

	

cold ow 3D etnetes after water was 4 	the ids. The 
heating fats wu *th as bring the QIA o tb sad 
tasperatura in about one fir. The speeiaimks vera kept ii the 
the ovan for warms periods. The Orman end SW 's ruts 

• 
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ir. 	.ss.d u H su of a daystrezgtb forth► 	tt 
3trvtgtbs, Ths*tur*tys.+*.it Vie, I U t 

'tea #rss 	rom4uo" in Ug, Uo 

Tht rautjon bct 	Wi t* of 	st gtb  
a ma*ty was Unsay in thu A1a of A + a  

.00 	ti 1104 3,4, 

' 	Time n 	o b 

VS 	4 	 0.402 
112 	2 	112 
VS 	 1/2 

jT

*00 	

*~ *+ 

1 	54.2 	34.1 	*5.2 

	

 

4$ 	 51. 	.$ 	37.2 	31.1 
0 	400.0 	43.0 	.8 

	

` 	. 
 

43.3 	 ,E6 	4L6: 	,1 
sm 

 
46,1 	47.0- 	45.1 0 
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M/..TURIT' LOG 'v 1000 
FIa. It 

M1~TURI1Y STRENCTN RELA1i0u5NIP FOR 	CRETE 

CURED &T 	I85°F. 

co 

40 
C 

li 0 

J 
7 

301 
3000 

2f5-01.~1 sn ENG-r , 
TIC,. 12 

VVLUES OF A M40 13 IW THE EQU TIVIJ, Y 28 Db'€ ST?ENGTH 

/5 + Ib LUG M~'TUl 1Ty 10 L000 

7 000 
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be taken ii that corresponding to a is irity 

of atoo °. 
EIXTR1AX. CURING.  

.i ease at aio trla cur 	o dflnite relationebip 
between 	 ,gth end magi ,r has been esta 	., 	, 

S 
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ticoioio ticn*s at o31 0000. 

izo tpoature at which a eoncoto t3aw Io placcd =4 

=rod to an i*ttt tat' Jn controuaJ3  tb3 1ZIO at uht4h,  

conceto 	elopo itangz 	c3riy bQ uzad for p 	t1Ag ico. 

e1 ate 	 Oi• o cQnctoto piaecd dUrjAp id uoatho 

ø ea In otrmath i.o ri,i'o 4t iotr tipoturon0  At 20:'L', 
at al a5eso  to eoxoto tttb Cadlg tic epproAcntcly tuco to 
tgtb of ie ccmroto uitbt CaCILU rut it tiicr 
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O f t 

Of tto t1dit1ono] OaCIW of coznt to a eulito yard of couooto 

AifliflL 6 to 7,600hO Of 100 mt0 Tho ot'ntti obtcc 
of 7 ,dcqc vith eg daition of C 	to tho oont1i biet 
con bo obt4iw4 by cAdition of V: oe.c!t,  of ccnt to nornzUy 
cuc4 cone 	Ab'z() coicIu8 that tha Imrocoo ii 
cth euo to to Otto of SO ccc12 no POtCoXy noislialbila 
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Nm 
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Conc,ote c ttnix not Moro thi. ag COCIC cco h&g 
zo1jDtnco to froozing Cro tbcinrj thm C.One=ato titltzt 

3.30 LTJMADMe  

2 LACftasoo the voluac cameo of czrnc'oto ucx3or 
cott CU2i48 as  uell 40  dry ainj tDing Sao to 
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, 13. REZIIFORCIUG &?BJL 

The stool was found to tO  intact in a concroto eontaj. 
lug upto 1O5 Cad2 after on 	(37) In high slump concrete 
(6' to 8) stool Show od rusting at early ages.& It Vas 1es compi. 
ared to the steel exposed to tap or dictill4 iMtorsm, 

3L4, BROSIM R8L5?&iCL 

The concrete containing 2% Cad12 is core rosistivo to 
erostve torecs then plain concreto(25) tho abrasive ?etatancc 
Uould to  10 to 2555 erocitep end cavitation resiotazico tiilj inere 
aso bY IM.9 after 3 months 

35L. 40PTi, 

S 

A it is wail knotm that eio chottcctl accelerators help 
to gain in Garl!y and higher ctrorigtii thc,  variots ehocic accel.. 
orators arc calcium dlorido, codiuri 9131cato (water g1)#  
tr jj and other oubstences The dIOM1,0al accelerators  
used tero *icturn chiorZdoD  cod.wa ciicate and sodjum bdrj 

Per AU those three &,acgler ators  the tbx'eo different 
proportong of cenoto hicb. arc nOVmaU7 used in practice, 
were U5cd ui th  WO ratios Iftith •go a constant clump of gpv  

 ISL,613.0 04,46 1126-014%.0 
183,0,03600 0140 

0070 

I 

M 
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• +~l~wr~~ 

CMOMIASAMUT 

Ix 1,1½s3 s3 ' 1, SPOAS by w 	t LU eat# +1 O ' ' I 	. 
tag ripresents the 	iersga  

s 

b 

MO 2aQo..o O0.0 24.O 00,0 t 4715.0 
A 	O,6 	 t UM«o aio o al1.o tsio;o 4713.0 8070.0 

A► 	24.I 111.1 & * 12 lOLl 011 106.4 

11 	*►7 U.2 11.0 J 11. " A 206.4 
Z' 	31*0..0 3535.0 aOI.O 41,0 ,0 .o sm.,  

125.2 121*t Ms lute 111. 

I 	3 74,3 12.0 11.2 MS 205.1 21 
L. 	 oo.o 37O.o 07 0.0 43*)*0 473).0 5115.0 SM*O 

A 	143.2 333.3 121.2 132.2 111.3 115.1 
3 	4 75.6 8$ OUT 95.4 309.0 115,2 

K,2.0% 	2113.0 Ei.O 43750 4130.0 00.0 1313.0 161.o 
MOT 144,8 132,1 133.3 224.0 ] ,0 219.2 

* 71.1 85.0 320 91.4 204,2 132J 119.2 

2.5% 	' 	,0 4 	.O 405*0 4840.0 SICO*0 54750 5788.0 

A 	155.1 2123 136.0 140.1 127.2 22.8 222.5 
fl  ,$ 85.1 *4O2 202.3 107.2 115.0 121.5 

*4* cubis. 

(B) Aec*liratid atrgth as a pl.z'*t 	* of 28 days normal 
+ 	! str*gth of  ncsts, 
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TABLE NO.7 

CALCIUM CHLORIDE AS ACCBLERA ?R 
Mix 1:2:4 v/c 	0.60 by weight All cubes are 6" size and reading 

represents average of three cubes. 

• Sr. 	o i~armal Str~ng~~t: in P. s. i. N0. CaO12 
a s. 3d a 5ays 7days 10da 4day 21ays 

V0 1655.0 2085.0 2430.0 2880.0 3000.0 326040 3500.0 

VAI 0.5% 1835.0 2325,0 2780.0 3010.0 3275.0 3520.0 3762,0 
122.b 111.3 118.4 104.7 109.2 108.0 107,5 

B 	E2.. 5 66.5 79.5 86.0 93.6 100.8 107.5, 
#A2 1.0% 1995.0 2705.0 3070.0 3300.0 3560.0 391.,O. 4016.0 

A 	132.8 129.8 126.3 114,.7 118.7 120,0 114.7 
B 	57.0 77.,2 	tl 87.7 94,4 101.8 111,9 114,7 

V.V3 1.6% 2375.0 3010.0 3340. i 3560.0 3824.0 4070.0 4218.0 
4 	158.0 144.4 137.2 123.5 • 127.3 125.0 121.4 
B 	67.8 86.0 95.5 101.8 109.2 116.2. 121.0 

V 	3•`0% 2770.O 3360.0 3580.0 38',0 4070.0 428o,0 4360.0 
A 1".0 161,3 147.3 134.4 135.7 131.2 124.6 

79.2 96.0 202, 2 110.7 116.2 122,2 124,8 
V S 2.6% 3160.0 3610.0 2900.0 4000.0' 4220.0 4410.0. 4500,,0 

A 	210 173.8 160.5 138.9 240.7 135.1 12&.5 
90.8 103.2 111.5 114.3 120.5 126,0 128,5 

*4" cubes. 
A) Accelerated Strength as a percentage 

normal cured strength. of correspond4H,g 

B)Acceleratsd strength as a percentage 
cured strength of plain concrete,. of 28 days norty 
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C 	r A8 A Z1T 

. t• sG •° C * O.10 V tei4bt AU cubes oo 	tv .crL6 roing. 
O of S cubes 

7. K irAr Iz±f tit Y, 
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=0 98 8yc as iribott3on those parCeritecoso 1ho hibor 
pcnoontago ic for the 4c1io rnim. it Is al-so cior fron theøo 
roitc that as tho 6, of normal, curing 8000 or Incroacins 
the pereentogo gain in Stromth over normal cures Strwoth 
ul tb.ut accol4aratore goes on deoaetng. though tho strength 
at cmy day and for on. porcontago of Ccojg is ally0ya&i'o tun 
plain eDncFeto. Aci tho porcentoe of CaO12 	'to Mirgoog 
on incroaairig tho porcentoo gain in atrengtb iij 
in tho sio pattcrat no fm the 1oor poa"contgo of acct 

to PereQiltoco 0610  In ctr=Cth 0 
norinl curod eorcreto varios fron 32.8$ to 3549Z at tho end of 
dopz nria 11.1$ to 34#70 ut tho ond of 2MgVc6 Additiozof 
cnciwa dxUrlde increaoci the otrorwjth tut inceoa in otrcvjtb 
uftor the addition of 	goes on OCPOnsing. Tho optiiun 
pcentao of Cast In noartout Z be gain in oou th b 
adding 231 CecJ2 at the ns1 of 3 &yo  varies t 	23 to 	of 
2$$ar tmgth of Plain conCx'oto 	otroth of plain 
COXCOtG ¶iU bO attalaca 20W' bUt ? dYC by c5 dina 2$•  Cac 
for .toenor ceto IO u= Dquj rod to xre for rtchox' nIi. 
Tho rolativo cost by cøding */2$ Gaol to tu&Cn that, of  tho 

rtcor ufti arO aloe tho ctrgh at plain etcher m1x to Moro 
0 COtPOZO8 to 	 01GtQd OOO 

.2GJ (b) 

061W3  otU onto Wag 03) 10otrn an eater glaaa 
0100  uOcd  W3 	ictor IhOuab it to .gonovlly uaod for 
:SU?tOCO nation to Invert tho ticranom Tho en porcntcj 

I 
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stubs up' 3 0 p. s4e From this graph It is posbs be 
predict U .srength with an uzraa c, 00 1bsjr . 

S + *Ut tit cr*ww ' sfir~# 	"area 
nor 	curing for the es pined of 0 hours it vu not possible, 

the cubes 	tested after 0 hours of water curtng, - i 
ruts are gt.n in Tsb2i NO,1 and plotted in Figure No, 29, The 
relation bstvsen the norsal enr. strength ar accelerated stren  
Sib is a st Unto The scc.l*ratid strength dressed as pe 

* of norrn4 strength was tout to be incnu1g as the 
strength increases, the ration being f 133.1% to 308,3%.  
The higher v u for higher anc3irated strengthi,.1 richer six. 

To find out the tfect of gain in st e g r 'ter OV44 
curftig the cubes were further cured IA water after it had attains 
the room t,nperatur. for 7 doh' in w*t, . The results q re divan 
In Tsble No,,  Thegraph of accelerated  streng vin sus nortal 
cured strength is shown in Pig, No. 35, sal 4ao the graph of 
accelerated 002149 plus ?'s noreal cured stru,against 
7.d 's ** w  e•d std" t is given in Figure No.4 no percsn  
%age gain, in strength in t4sys as comps to accelerated *tn.ng 
vu varying from i5.$% to 910«0, 	higher value being ton the 
richer six.  whirr the accelerated strength + normal aired 	 angt1 
vu loss then that of ?day nozsl wed for all 	s ar to 
approzinately Squat to '.days strength for richer 

4,8,2, 	Zn the results of 	 r oven oaring it was tom that 
the strength inCreases in the urns order as it doss 14 bou 
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c tnc+ ' 	Eo cz3.t o uro t von In Ta o tTo o 170 o roimU 
a cccoctc 	o v a o 7 n1 	no c&1 ct'oagi taus 
pjotc an n 11ct?O i. # 	Tha ro1ction batuoon the ~houv 
ccCo1C OtQ l of ca,t rid 	ay otrr rtt AD tou6 to 

p0 Ba tb 

• a ~s a . 	ai 	. Oill li ~.~ 	i rx~ 	■ 1*fir . a ■ s 1 	■.t 	a 	~r 	■ ,.r. 

iom o1 Ott' Vic fr03 	to G303 09 "BOO 	4101 to 

7073 of 2o' c 'in o inc oo to not mob co comp a 1 to  

C hour cam. 

The oou1to of : 4 t o ov ut t c c O L tit 
u o df totic1. tuPtntj fto 20 +ru?u inrou1d n.ctoo that 

th o1ottn tXn tooO 1n1 aso to t 1iflOa no ob .z 2n Iico1o03: 
The ot,cth cr nc ca 00 fi typo of n roo In o Rc ao of 	o~ 
to 07003 rnL1(10 o1votO Coro thciz tco Má noma of 

' 0 Cub= tiozo norn.CVC4 In voto' f 7 d o ofto 
II bc6 of rinc1 th ► ci tc 	ra r+ . 0 VOMIte co cen zz 
Thblo t o 23 0 ro Of amolarat c o rM c 9► t 
cu o1 otcnth nftc opctcoft 	 t to  
ro tton to a oottjt line cdouina that ac the nocoIo'ntoO otz. 
tnO00000 the p Ccntao of tb ainch ro 	ng atc 
oc cu2?in,G coao an V tLng 9MO 1 	4. Z;, The ctrcn,* 	tim 
t r *o~loc 00 pO?CCflt fO of Go7 not .. of 	o crjtb govo cn 
vcriotton ftm *?Z to O37ø tat in no crno it to Moro tbcn the 
7Øt' 	= 	o ctt  
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In tbo Ito 	Tho araph OS 40001020,405 ot?cnth Qm,OjAO^unortc.i, 
COMOth vas plotted o chot7n in Ftai,o Io 	The 
inowase to not ad ac cozparQ4 to moo ovon cinj Tho ovc 
OW04 OtrMatl ua f0=0 to bo Approsifttoly ouai to May 
norm cucl øt'onjth Cna m6l.  to C.o$ of MO 2to 	ngth 
ThO btbox  Vauo for tPio r&chor 

o ro*1to of 9Aiourb oven cuLnj cn Wnpard utt 
th3 2bouo normal CW?0t2 atrorAgth Otto' Ooua n rou1d a. 2to 

in stromth tO it to. clear gron table !)o81 voe fro, 
Mg to =0 of the no2t ctvcDSttj, The roaulto two o1D plottod 
aG in Fj, flo$ uhieh to a atraight line, 

Tb ottir2.ty no dotLtid 10  tbp product of the oo c4 
tcpotiaro obovo etntn datZa4  VoI r eperc of the roonita 
tiitb the other ototin the o.. di of-8jC (PP) uno ooioc 
toO, The matuvitloo gorGI'o end 2hPO MO M hro. of ovon 
caring toz'o Culntod ctd era ZOW10td in nbla flo, SA, blo 
1104 26 thoto thfa accojoratoeOuwmgtha obtein tm,n Pjj 
cn 2 iow coløctcd 2Qoder nOWa OtPOUStho  For o0n1rir tho atom 
trnoneidoroO at on Intorval of CDO P00016 The acoiortc ctcn,j 
van cp?000cjd no pozcozzt erie of M"(ICIY otL'caith CM plottodczatnot  i°ri 	no 	in Pica 	 The ftlatlft to a oraht 
line one end CIVO ncpercito oagt ino tor cac 

eon be MTVOSOC6 cm in the foii Of oquatj r a 	+ o 
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Tho viiuon of cozutuit A cnI B co given in Table Uo 

of A incrocca ac the steagi luG oatec =0 Diath.ø atito9t 
couolkwt for tny oticujth. Tho Inoroato of A cmd 13 vttb 
10 i1flOOZ!4  To :fW tho roUtIon =act ho v3.uoc of A 	 B obcu1 
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Pox' a lcca f1ca. po3ve ton of p'ocatit conwoto , it io 
~ 	# ~ f. # ~. 	'h it R#: 	i i 	i 	.+l 	% 	~. 9!~ 	t ■ 	tF 	7 	~ 	► 	# i i ~ 	iCt'a Vi. 	x 	' rt 	w 

iP • Mt+'Y ' 	~ ! 	Rt' 	w♦ 	i ._ • ■ R i 	(+ C i • 	; & ~ • # 3 ' i ~ + 	Rai 

iD to faetUtta tai' froquon uco. Ie u tho e3p ta cost 

can BUG Gcontorab1 
 ivot 	of ►cs vo 	cjo,7 fin1r 	t ,riot 

can bo doIivooEt to tio rnCtOt CO 	1O poO bloo, 

8otie tecoortin, Cad op hiciin cc c to 
tto a.cbioo th rboio odd pu oco zat ho oggt cjc tozo cuttion 

a r .~r .a ,.x i.d 	a . 	a 	rr w 	► a~ 	► s +t • i s 	h'. r • * R 	+~ 

£io nto cm'lng p O0O. D Ccxi 	di i~cwi into te:  

Steen ctn at r 	 pbo o p a w 	() Ctoi Banc 
a 	co o 

.. ~ • 	
l~ 6l1~ 	rs s ' 4t . 	■ , 	t `4licrw p 	~ • 	4 ~ 	e a t . * i 	~ n 	r; 	s ~ f #~T ~ 

tb3.e o not only tho otci cn to `cpa.ic 	t2r. tit o eontn,lc 
Oro qi.r .o1` t a o.tw,o 	oo o 3 O cp. ctoi oc4piont .L. 
'oqut cQ 	acriL11 dustbin 	' o o? 	iouttnrjAovco tt 
ccvo tb 	ocQq 

o taw WLnt Ct 	tcgcr ODco Ccxi b sum 
dtvtd tu 	 'oo pro (1) Coitirnoui 3.ott OOOMOD (2) intoz ,, 
zitttoxit iouPEcuz,o a (3) flt. P'orwro, 
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• 
con mouc IOU ,p cac 	tub to pe u tho r.ot' 

oe,notiicøi cotbo 	achiovina Qflo cux'inzj of t neroto a 10v 

Coat ouitc for noon pzouotion Tho con oto unite o covoc  
to o I°G' tunnel gar cu .ngt, o tunnol d. p no X a t a cto 

nco uo beet n o ei to ahiovo 	= offtctQc t,itb Wo 
p ! o o a d cult n1jht c)Aift to 	ttito to no 
,ow,tblo the vorI to co c cod that tho ciorjo O .€iota 0:' 
oocioi units to !apt duxtwj ntjht mop To y It 	Ova  
totjcouo to bo ..a for ?in poto to obtain tcira!r3 ot!ontb. 

Tho iitorrdttont Ica p 'oc o ctn.t 3 10 eccQ out in 
attOrloi ( p ttxnto) of auk coboro0 Tho b3ttoL coo 

ucuoUp dotionce to t ko a erva output CtoidxMeaning to co caac i of 
tho cid or dO °13 tiox 	oRtcn Cut off of niClitO  Czw2n c.ic ,r 
90 rn1oc in ncz t raoitnC, This 10 on lCool otht1 if curjn, In 
dono in Ono thift o ,y , oo o poduoto p ropc rc do r, do qun` 
cuoO at nit X d000 not ivo good offioton c  o Caring 
Ch b3!o for ttt3 lo p'OQroc con b built of Can oto bock, 

Sao h Ch 	Ou2!r autngj opoctlo UP tho *Wire pz cobo ' ` 
r3ctntctnnC b1ZhOr t porotoo in tho Dina ctacnborc r .conpleto 

Ltu. .G ondttjond'In tbto typo of ctutnrj tho DaiAtcnon Of but' '6i, V 
n of p tc co oo to hiCb t+c poatuo boo a toad 	to £'loA  

out tho cc cnt a ch ui1 moult in lot, cop '000 vo rte , (20 
£7 3p*naP G Q oclGh l b/octn tio bit of t* 

cw1. tttbin 4 to 0 ho a end u.thtn C 	o it ottcn  
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appro4mately the 28.day strangth(Mv Hence in a day it can 
work for three ehttts. The equipmentt ehould consist of t4ck  
cylinder or xtociave to withstand high pree ree 

with the increase in pressure the strength goes on 
increasing upto certain pressure. 24enzelcaxried out• % ork on 
small epe imws and e.c aiudod the optimum pressure as ig bs/ 
eq. in. corresponding to a temperature of 17700. He woxked for a 
period ranging from 8 hours to 72 'hours. Clarkson(?) found that 
'the optimum pressure varies between 120 p. s.1. 'to 3340 p. sit. 
depending upon several, other factors,* 

0.2. CURING CAM R. 

The curing ahemb,r.17) gz+ra1jylists of 61-30 
long and 3' concrete pipes laid horiz its (for low pressure 
curing) with air tight doors fttte on both aides, 

It is desirable that the method of heating employed 
should produce the required strength with minimum expenditure 
of energy and that all the units should be at the same tempera. 
turn, Heat fed to the chambers and generated' by ehemteei action 
in the concrete is consumed by the beat lost from the ring 
chambers ar4 that absorbed 	 the blocks, The losses can be 
reduced to mininaim by proper insulation. 

alterative the steam produced can be injected 
in the curing chamber, The beat trisf*r in this case will be by 
condensation. Uniforni heating is obtained duo to condensation 
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'UnD1tbUty of c ,tuc3ta ocicux,o at hibr tC 

MET 	ammo,. 
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Capacity 4«0 c, ft, (tots].)  
2.5 e.ft. fox cubes. 
1.5 c.ft. fox water. 

Tsnperature resew 	1%i0  C. 

For high pressure curiug tt 	toc1ave muzfa 
Central  Scientific Co., U.S.A. was used. Thi aatcstiave is shams 

Pig, No, '3 tb. specdticsttoni of ► sitoelave are as given 
mow* 

Volta e W 
Watt 	1*0 
Max. aUo aU• pressure 3) p. s. i* 
Hem.ng 3urea Area 	: 	. . Dim* of *tows 	1 1/2w. 

Tøt3. COpadty 	 0.4 c. 
beaters with ierno static cmtrol to j i st 

p y s, 

8,17,CUI1 1O P= 

The concrete cubes prepared mot be subjected to 
SUM ,1t st after mooting as it mat vithsl GAd heat, Tt r cubes 
were allowed 	 ramath In mould for 20 hours just as in tha  
norial curing i.e. c vered with wet gam' bags, Ihen ,may . 
were stripped off 	put into a steam bath. The water in ste 
bath was prsvioua3,y brought to trip., °C before the cubes were 
kept* The tap of tb bath was covered so as t our# all thefacis 
ague, The top cover was proved* with two holes, one tax' .steM IN 
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.art so as the t+ peratwe mey not rise above 3OO" and other 
a be used for temperature asa 	+ t« The water vas heatd  
e1.a car and its boiling point was raa ed In apprortwat.iy 
3 hours.. he typical tim tr pOratU * tree is shown in V ig.flo,40. 
f mdig, o.40 It to blear that the teuperati a rise for first 
hour was fraci 460C to 800C ift4le at the and of this, bons the 
water was boil 	The water was kept boiling and cubes were our 

for atotalperiad of 6 brs i2 rs ond 24brs, The cubavare 
removed from the steam bath after Wiry of curing period and 
were allowed to 000l der a fan for a period of one hour. They 
were tested under a Compression Testing Machine,* 

The curing period of 6,12, and 24 hours were chosen 
for the same reasons as given ► for oven curing and also tbr arolut,. 
Lye comparison of strength  be 	types of curing# 

The ri se in pressure gives the higher strength up' 
certain optimum pressure the reason being, higher temperature and 
more latent beat eup *C. ClarksOn14 found that optttn Paws 
re is 340 p. s. i,, therefore, three different pressures below 

this range were selected ngnely 60 p.s.i* 90 P. asi. and ir .s.i 
(&U above atmosphere). The 4" cubes were put in antoclava as the 
capacity of autoclave was Baited to bold the number of tubes, 
The water In autoclave vu Just at room tempera1re, The lid was 
closed end itch was put on# The steam was formed in one hour 
and the rem.red pressure reached 	 t threoetourt hour, tt+~d 
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o totc + vft pczot oZ a' e o in c3tO1lJOp O OUbOL VC'o 
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vo M data O 0 c 	h em1te of hi 32 bra d S1 bran 
otaax Ouri zoo ivcn in Tabu 9oc,0 9''020 G sop ttG Vice toc0, 20. 
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3$no oszcLn 	rolahtZ i,uo, ttzo bo o' f.t ic civc ty 

tho cuction 

thorn 	to to Gtwo acoo ccI  

tempt 
 

of cto ► cucG c no o in 1 /c . ir%. 

~s >M rs a~' ~. 	~g~ '..ertaycs 	~ 	~•'..~.r w+~ r4t~i~ 	w 

oocc o pc2cctaa of th now3,cszthIn occoz coo7 in 
Ate, "fit occ O' i to vrr24on btna i a8o 3,l- ' 030 of ccy 

enO X40 to C 6W of t zO 	O czt Rio hcz porcctjo 
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pressures 60 p. s. i . , 90 p. s. i. and 120 p. s. i. above atmospheres 
vr o coioctc1 for' ctu67+The ,uUc cro ttb 1 t d in ¶tgo fl* 27D  
$ 	41id plotted 	Pig, .I 	lto5. 
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Inwo eno ' 0 ø&n G 	r cum, Ia co 'stn ' c ca 	c o 
caring at  ot 	hLo nv t.z0,, £oci10 o 	Lotc3 cu.nj ucro  
epcc t .t tho ter-mol c 	, o, t cco pa ow1c, v` 	lto 
oi'o içn in ablo too 3 ctl r i o too- 2bZ 	a,cntI 

a€ as the nom, otith inoce, Tic cocl0r tc 0trc +nC 

in r 	co of 	to 4'x;3, tho z v go no Is +u o to w cortr x j o9 
nouI own h apt 	cjoo4. 

10,2.2 fluffs of ctou 	se's of CD V,0 spot,, mot! that It ClIvo t 
tproticital1 GOD o WOO Of ttz Zdo ctcn3th crid MO 
0 O of 	i3rcmgths, the 	 orpocaitjo ,for bo ioar ri 
Vri3Za7 crrcjth: abeo ODD Lo o$ .6  t Van ` WI thet in 6 bouo 
tho cttainf2 core thou 7 tcy e nit 	o ceoiorcjc otr tti vat 
=D=6uit . ttt nOO1 cctb of the 	po1o6 tio cto  

ro vision in Tabio Do. c 1`LCo floco tho no 	ocijth  

fz 21c 0 to :.. 4: 210 b2 	 ror 
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$1S23. Reculto of OtOOM, ctwin c IM po Do, t ohm that tho 

noo1 oontb inCroapoo aco1øatc8 ti'oath o occ no 
pero=tago of tho nr1a ororjth inceioos, Tho ao13tc 

ctrwath van coaperd tiih tho normal c.urini of trio oo por2.o6 
tho rcaLtø . 	in 	 riL30  17o06 Tho 

Z!ct cproaocI ac pottcjo of n0.tio1 ctrcngth 
,VOAOD from =v to OM go Zo hlrhw pocnzyo for tho rjcho! 

	

Of 4c Otcluz poic1 of a 	20 pL at,vo at:oLvo 
(1,w oo 124#7 potuio abcoloto ) co tho trLUW3 
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RooujtA of Ototo CW?lflC 	M poL ot that tho 
ctongth •compared to ?.$Y veo 	uoro than tho ?4ty 

pi 

noraoi ctronth lnC?oapoc 44co1orAt6 otm•mgtb ezprosoc# as 
porcoutago of tho uoxzzGi ctrorzjtb lueressose  "iho aecoiointc 

0 norcl cw'in6 og tZo oo porio6 
cni tho romIts .o Svc in Tablo Voodg cad ;ii. l7o.63. Tho 
GcCoI0tci 	angroosca w por=trzo of ntnh w1 itiontb 
VaAon fron 33dr to GM A Z-o htah, prcctjo 9 or tho richer 

ntz TUS OVIUS POVU4 of 0 Ioiarc 	ISO povela, nbvo 	cpL 

(i,o4 	 p. a4, abcollato ) CV70 VaO ttnu 
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c313 St ec thou t t otuzo inv 

TO; Chon C4O3 	b3 10U ZOO 0m.~'`°''ctzr j tO  
to., bcn31o, Tb0 cvcu o triU Mom duo to ttic~. Uvur t o- 
c6 tho t4U n 	epocibio Can in itenjth 	t r r-va 

coo dU  iciitict oitl bT s g to o an tit Oro bore . or OS 
o' ehoicc10 are ttzc1 .th ttt, c'otoc 	oovaro Dior cz I,, 
ttiOUO 3'thdC Uko hOatjQC tCO n tO dO not Co 	in 

Asa cost. moan p cti to t cono motto 
hutting =M6 tho p lac bild n Thad inntdo ram b boots 

cool o cokeWa ovo Tho 	sot to be o o to &C fld 
o o tt to convoc to ttio Ito in till Ivul te antai c, 

Thic rotho6 to o ano Xeo1 the, ter tot to conc•Ltrotod+ 43 
t21titeroVc titn8o0 he V 	otoo OtOqp horQ tO ocrot 
vo],umo pOT unit o ' i1 v oo to coiLD o of oturo o T pc 
ctc1 ► pvtc.ing + oiatio coulda txion tfteh hot air or ctc jo 

. rn az coon on tho cc ooto in Ito& 

l.:r 	t 	1B a. 	• :~ 	~i° 	at a t 	s 	 * ' r" e 	r 	~rx c 	3 	a 	. y. 

to br p tL,a PTocaat =bo aro p fo o'er.0 actu in 
ccntvcl chopa using. ccx iontc1 oipct to oe oloi nto tho hoc 
Inc o tho stn roto Lr t' to kipo Ito quail y* Uc 	ibn oio 
cast in hortoontol, position oi tbo oonoroto f1*0V nor the piaco 0 
' oi' ftn . portttan iad oro pTotootc1 jainnt frost by cDeli 
L in .o ' to tbicLi o 'boo  t eoIo 	iioooTho oracttci of 
in'ocaot iit.n to ineopcdczt of toorotuo conttiono,, tho 3olntn 
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bQing to b p rttenOrEE Wt OMO or tci ri ry v o as conrrotioo0 
Bey*~*1 eoricoto jointo oo usury caotc8 1ato ' tca ttotho 

fa ow abl 

Stem or c,tadtietbaths Of euUng tuiow Dot tho d u 
of tottini up atocp tc curo rpol to d i.n tho 

p coax of ttint £rnd fror tho dirricu ty of afr)rj Maw 
methods to t 	o to two U1 o cmototo toO 0=0 of o. 

E ~ 
of co to tai rat t ao in 	in2D 2 	Dvmc me DO 
a it uotiUiico . Ruaaic '' c Jc,c1L00)to boat tho 
'otc otrucuøa ' .o +t eat uoa paoci In froc1y p cpzi'c cunt' 
rota to va1op boat cnC t1io acoiorotinC tho piocox of ciring, 

6.2 ?flhiCIPLt  

ioUouin3 ti for Ion10 t ith tho princ2.plo on ubich tho 
c nc'oto Lein cct in b ncdo 'lot aon coeoto in to a aorta h. 
Cant o1000a native cnifl =rant p aco through it and 1c, 
%Pon tha vo t o applio& Ot7inC to to tuhoront roointnco of t 
scrota 9 cia, o3octrie otMV in t 	ozicfi into boating c.ccor2 
to Ju1oo I= a3 to i tornoi to 	auo of tii' coIvi ccxrioroto 
In rnt cOo 'tea toy b3 c,p rmtet to coio 2tmt t 'toot of 
bdration Thin iocwo in toratu'o cecelorotoc tho cottinC 

r l t bartaning of to 	Zio conCctivity of to 
conoroto t tats a1.00t O aurzac.t in ottribitc to the 

t of to ca oto, Cw?rcit to paaaad tough to .man 



conuoto by in ciucing into it M or toro po1oo, tho c cult 
botug iocd by tho troch con e d tcoif Only cltoatin,  
C1Uroflt CX bo uc6 for this pUrposov. ca a diva* cut  
affects. a 

 
døocpooition of the vntor by C ct o i mss. ) 

G3 BITROD1S. 

. 

usu#liy ttro typo of oloctoo ro uuzi22 t" " t+  
GiOC12b6Qg3 CoflElictiuC of ttrip3 of C1Vzzzi 	1 8tco3 v to 1 an(o 

of oo*o O rsido up of rorni otool bbs c, put into tho CO0IQtO, 

thofl intozzcl U" .+Q►C z!oa 2a co ucd tho cp n of 
of ,mss stdroinfctccnt hoots has to b3n 3uttc to proves t 
OhoPt cited. LoaCi mint  Or cord olc"oti'oaoo a o olcpio in 
oroctior cnfy yioi2 cm ovc i cliot 	,ton of tc porestnrc. Pin 

..oc o o ovo incortod into tho coacroto in do trc *v pCO 
'1.1Pocticrn. "407 axQ ca1 . tor. uu..caiy mdo fr 	. orc 	t 

bo .actr'odoo cro des . 	for tho curr 	oc ccit7* 
u o, fotri tr i 	nt pac1ncj' b?ouh tho O~ito8 o,0 

tt33 bjcaG fib opiclz3 1irtts 	.00t Goo Cot hooto O3G 
"vim ci2 tt t tbo concoto 	c6itoiy in eontt uith tho 
o1ccto1cc Cot bong`irot. This timto Of the into or portion 
of tbo ccroto bloo o tho offoctu of tho rat, *o tho 

Co to has ci poor on6uctiigt d thooioctrdao 
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a tat out of tho+ c t (14) Soo lnve za *e, (9c ) o ►me 
mat the eti'ext intcxuj i in the c e a .ect Got ctou 
na 	core then about one poro per Cfl15pogo per 

,sd ) cad that for iate al eXectro4ea tt høu3 ,t bo naro 
the . I, ciporo per 6 e4tn(3 cipero pot' ag0c ). 	a . 

4W. cajcuIatton in the doeil3n of en 000ti,o6o ac cao 
N-14" . 	s. 	. s 	r 	! f 	• 	fit 	Ott 	1►~i a • ~►' 	R a ! 	t 	a s • 

	

aricunc6 voiuon of the elect 	oiotivity of the ccretog 
diioh Ic of tho o or of MO to 2000 off.por •6 per aq. . 

The oloc . oo nay be usc6di front Corns ticor 
Ina to the puipoco tic) typo of otci noaa 11a a, ad t nno atoj 
of the olootdecP ray Dotal vti . be reallo2fetozit pov2c 
It ithat c the condftioao o cuing tic to 0+ p yr it 
vas found(ID) that are the 	 tac 	of on e b3ttofl olo r oa 

i 	Ict  «" 	a Ris 	t i -~Ge 
 

3►!i! F t 	1 	II 	ii 4 	. 	MIir  

Tho Olec . 	atc 	of the concrete to f 	ator,* 
icod by o virLatii  of t ot'a ..t'o.. ciiporaturo raid ario 
i htn t4do age Curing the tfr.e from cites on tho cir 

until th concoto Kai, Ooojc ate, it oloo doffs on the 
'io t oo appUci. AD the volt o cppUcd oaca tba opooirxn  
6000 on t a .nathe Pato of " 	ratnro ASS oc UOJJ no the 

s 
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Lain 

 

tcpo'ature hoc on Lxico ini 	`IC. Uo,37. 
1ct volte3o ø,V  or ►V I  tho tenpoatuie it +UOO are 

noc 34 oiczitL tto' 2 hours of  t tt t an moo mo 
to cloco cnd t but 2 tours 	cbz th itntruoa 

Arco 	to c c f' ) &nøtictions tho iighoo 
tc c uoc th 	cotz1d ct no i a co3o  r+7t 	vo 
o ot c 0C Cu 1u tho £v 	ouxo Of boat ootca , 
'c to Q to CZ?tWO tco c• 43 t ovcn 	Xtc to s races 
off` G C f ouL vhI i c 	,Ia occ tc CPC pc 1zcina c000nn 
Etc..o  '* 	vO " 3 U1'C of ̀ t3 c i ' i I n t0  ?h urati 	o 
c Zivo- 	tcct r out mot 	u o Tb cooling d 
pmt 3 you lc £o not Joco thim M ouro0 Thia tfll Ciao 

 uitin to 2O*20  %c* 4 pitlru crrr n oto 
tc x at ►? I thic wntitt Of boat bcfl ottcinc2 OOH to 

iitrit thou2G t OC ci the t1c ' u1i,c t,2 fl b, coma  bo 
nrb= OR CW 	G O Wi z* Co' eloct troozcnt 	,aos 
or  tt. por1oz2a0. 

(1) That a Covbd uriwj th LCt*VO 0106 	oat, 

A400 ;uno 'Ziocratu oL..t.to.. 
('2) Thctt a,b z b l d1ng the ttio coo1zj dot p'ocoun uhi 

10 o function of tbo thcrni m2e t i y trio øbpo  
of the Dtu0tmo zi8 noul6tng, 	o 1n 
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Ov ,: sna v 	tho tpatu0 of tho ouxoirntnc 

G,60 CUCtO COtIUtWXOUo 

Tho ono v 'conampuon dapoz7Q on tho 	MOd U 

o t%O OUOOV voito 	uration of icy O tr t.o 40 tho  

vo1 o o ,COQ O on iflQO101fl6 both tho ,rzto cus r?QUU no tho total 

Ofo y COO c on inOOa01.Z1C no 1 iC otod in Vic= to, , At I ar 

votacoo Ma unto to very loll andtbo vni intion in tho onopt ' 
io o3.00 o3.tbt At hitao vo.to800 tho cvoo 

Bono voty ctoop0 Ono pnrtiou :`oaf UnO Count Oct tha 

cu voo Ora that thoy Horn 'op =0 U00 DpptnC to 0 t o +u 

a~aM VOIUO a.a Cd a a ondIna f r 2 roadlinC try 	z i r 
'Jamb o or i boty o(0) no oboirn in V1gwO Uoo . 'moo cnovW 

nO%laO(I nba dcp o upon 	Ott2O 	tVC400 f xi 70  

to 1W IttJ.fl Par cubic motor of ecncroto trontca to goo 
pct cubic. motor + oponin upon tto typo of otueui,00a ( ) 

o uct u,00 it oleo 6opon o on tbo 
ttn!faco coof oton of the tructno one cubic motor of conciot~ 
vorlr titti0touldo roqutrao cpp thztoi 0 U1 , o tiUo the 

vc1ucio in 26 oui8o and 28 old a oquiroo 10 wdi lxfljoe 
'0aat 

(3 400 COOT 

bo dOitiona1 coot of elect concot v ioo mainly 

tstth the total s c ti y of nwoto to b3 trentcOLitt tho 

Ut Ut 4n nvor O `IC O iO 20 to Dr3 of the coot of  
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G474 PROPRi18 W, Cor4misimb 

?f  

If; )iao boon touzfi (coo rIS. no,, 0) 	t GO volt io 

tho optinu v*itoø 	 cm OoQ 	crn!oto to attcda  
ciczirmm OtZostuv It tho VOUG30 2.a inuoocc to sorczc~h of 
tho Moto 8000 on d0001n tin a mlnlmncrt1i :to 
rOLQhcI ot 300 vOUN n CA invotgtion(G) Ika opocrmc 
awco for ad bou'o ovoa2ci that It ZiVoO roU431$ 74ci.y carnni 
w 

For acL2o ctraiaM,,thn ce iEml Voltesc uas fur 
to to ) VOIts vmfi trmrj VOO OW03100tOlY cuu1. to 1/19 
of 2O compvoodvo otranf4pth for i1nort aU ve1too oppU 
CMOs contg ppecimcao > (Coo FIC, Uo,GO) 

G7.% 13011D 3UflG?UO 

G'*nV.mI3a mocks vaith oflo cntoi mild z3tOol rZ111 ,04P di) 
noot along tt&o lonaltuMnal doo'4on pojootthg W on  

ono cião md SIOP on tto othor aio' 	Thor ooze tmbjeetcd to 
pull out toot In tho tnt&to toatt)Z xx414no of 10 ton ecpctty,, 
¶IhG load ttc!i poducoa a clip Of O001 ic ccljo8 tho bond 
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of 	th of tiro concxoto0 Thia divided  dttdeJ  b tho uifaco crof . 

ot tho cmWe6portion of the od avo th mod ut s ,. Bono 
otronE3th gooc On ineroaoing vitbvoltage, reiachos a c ttmr 
d thou falin having opt ,nuzn voltage as 60 volt:, The rulto 
aro x'opoduccd in Fig V0.6 ' 0 mod, otrpntb of o roto 
uae boo thi the or 1wrIly cur can ote, Thus, oteatrtc 
euring has Loot en advOrco offoct on the bond at 	, 

Tho cI Win" cuthbago CjQVC=S 0 Ofl V ItO'LIO tt ' 0 0 tzc 
a t ,o Of a33'0Oct0V  aiZO of the 	ogato, u/c r atio Ctc0 u 

suits Iicato that trio porccntngo shrin1cgo 0000 on oercaca  
:I' vith tinrico n volt o, This oono, ii to concrete tpG m 
is troatc of bichor m 1hihor tporatrooo  0 po cztago 

in?x o v ►ul3 Do v o t lcz , 

6Z5. 

Aa W e Patio rIC039  the rate an veil aS tho uar13 

tporaturo cor0 on incrorntng end m r reach this boiling point 
of eater in coco cazs, T cuor cnnur,tjon, aloe 1nouo 
In th no order w► the tapOtiro, 

It bao kcrA .found that pozioability Coos on doeoastng 
as the voltco Coos on thoaoing till it machos cp 	m 
Vc 

	
.00d at 120 volts ctftoz 	fticb it oatn rises, 
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,3. D7EC3 

The otruatural dodp of rin$orco5 øoncrcto biit1d 
to bo orootCO In. Oa* oi4onoroto has to b oarerally 

ock04 cuf often vèutrec eic3nc*te to the cbopo 	tnforco 
rnont M4 iouide of vcr1om mcmaborco tbo tipoo of oioctreIoo to 

i01 cZdl thCar ppaoina*  cm bo doadoO upofl O4t In c3c3ot 
ton utth the actauca VoIngbro=Ont, in oror to øiot 
inteooc b0tvOm t.O O1OOt'Q.Q3 C 	 10 thin 

taotholo U qvlto ozpcneiva in opt'ttn titth tb tacL cottio(lo 
tt,camor,  posit10 p'oto'ctco ciouii bo vc to to coo' 
motho6c#  ThiO on bo c.ivtccott7 Oppuca to otiiictuoo tIt*b 

are noith= too nooc2vo nor too o1ondc 

6. t. C 0rCW81010 0 

(30) 
Conetmo about o.øct'tc cung of D oiri iJ 3ua 

Ml)Ac Cu* 4  cici Progo  Oøin fl 00)  con bo aii.cc 

x rato of tciporatro ftcxoQo eztJ Ito unLrn 
voluo ozo fnttont of votQ3o for a MOO 4z 
t/c 	cuzd cpoLng of o1octon, 

() Th 

 

lamor,  to uth 04 cio1Lo' tha p,portion of 
to og7cto, the bi1bor the o1octo 

MOIOUVIV of the oocroto 

(0) CoOtoo rA=d tLth ccvot ocnogoto bo btihor 
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thrn hto enc'oto r3ZC ttth botcm stono for c 
We vauo,  cnI vpzcin of aootoGrn, 

o DUMStU 09 01ctrt0011V C1 	orieoto, cttoz, 
ttatorwo In iz g000 on in1oøiç 

Th* 

 

to no OfIaLto rolaUen bott,c matwjt7 ciI 

(0) For tho aamo norfaa M&a, MO foi, Mellor eXroSa-tol, 
t concrcto of 417 Conolst4wy haI3 a UIC,;Icm ?00i0tw 
iVit th.DA o Cm?oto of mt OOti 

(7) Tho 	otcit.vity of cno'oto pvkolzbly vw1oi  
In o oipxbco3 proportion t thQ  rot of 'tho noziin 
t$t £. *=cat (cm  
Tho mild otci taro p1cc tit r1cht maao to tho 
flou Of curont In thø G1COt1C0UP cupco ocioto 
boo no oftacl oa tho boat, co tSo in tho 
conoroo dw o tho p40c1wJ of 010 	city. Thoy 
Wtmvo or rcdunf3mt monbvo in 4oncroto co g(w no 
01ootic1 min  mr1na is  

(c) Thoro to cn optlzum voltwjo for ocri otrc*ijtb 
Ot o1Q}0g1y c2Uc4 OGIU cto 'or o 
t4ZD tl/O rauo cma 010ctroa optn 

(10) Tho atrcicjtb of o1ootzeut curc1 
t4th tho Taco In volt 	upto optituti C:w tbm 
foUo boeh 

(11) Tho tai= tcnglo stromu to obttn at 7GC 
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(Z) irno tell o atrenath of the is 

etctb of e].00t?tGzUy ctw6 conoroto opooiaeno 

(33) Tho b*nd th of o1ocr&o2i$' 
cft' 234aya to boo than that of oithor llator  

CUVCS az DIV cux.'cd OPOCIMMOO  

(74) To M14 otob £oinor1atn( bz'D placod in to 401TOOft 
of the ilou o' c4vrct in tho obootioiW ewcd cone 
oto in ttio Oloctrually cwca Conc'oto help to dovcl. 

op ttn'o }ioat co compand to that dovobopoi in a cpocm  
bi~"VlnC citboz' dimmolonos, ttth 1,8, bare plcdI 

at PICiA cfl3bob to to .Lou of euX'Pcrnt tAtl ourod by 
ooity War 01!llar oitiono 

(18) Cacoto altbo upto 12' bmrth con 	c8 by tocno 
of CCUOaU7 available 32) voito porn uith a pl?cpez 
on&oront of aloe 000. 

(18) llaaia= pormablUty to obtainod at CO0C, 

The tgzoo Oop,4c4 for thic curinG ulth Ito 

G £Q Civen in ¶iablo Do* 

0c4Uy 170 cabci we curod at 00 volto. 
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00  IM cio0 

2O Ot1 	t7070 '00X 	In tho ucuca IZMA02 IM in 

t,ocm iou110 to PVOVCUV eWt orc 	Tio optLQt vo3.tco co 

Indicatod by Pro 0ov2z L- (c) 
atTenoth cd thio OpGtU!O at the o of M hoiro atoZcil 
cbo cbo uoro nczx .cbut room tpovtx'e0 la DVOOMt c1i'0 

cbe vioro owca for W tohoura ot GO vo3tch Tuo than ct1vcooa 
piLatao vore too cc oi 	o&o, 	boo voo cnnoet in pc 

c11oi as 

	

	 an 	cnO a owrcnt uric pccrnci m 
100 000 OOVOZ*QO Vtth a tt4n mt o vtz to pravoAt intwo 

moporationo 20 toodro uc toaaucG at tho Ocztm Oct09 tho 

ouZc? in D31c1 09 0Db t2DUZ At thD md Of to  CIvinG 
poto4 tio rouIo vo ozpo1 cad ct*o 0110me to cool cog 

on h*u %Cno  thoi tom 	or air  tt:::)Lr compr000lvo 
oonijtb0 Qco ia cotcn to coo thc io 2ceoo an ticb con 
,vac puicca 'too not uuo 

o ;9*Uoulne 1iotnrj cje10 ico caoptca 

Uott ti 	3/2 bLI70 
CLu'in8 	M hofl0o 
Coallne tino  

Z3 B13UL. Totol 	26 tu?o. 

O roaulto o' ttm accolovatat! CuMna ao Wou In 
Tablo Iloa cuO Cvcpti flo0 fl0 %0 euo 	o o ccrno nturo ao 
cavcn by tho 0O3 O?tncjo The OQtb Odo'7C in thLO co 
in ).080 no ctpoot to CGotiour ovcn caO otomq=jnao  Ms tt 
ui 	otimctI too inontiinC tho uooio.'oto6 Ot?G33th cpz 
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G pCrCQtQO of tho nor 	Drcn3tt1 uoo uicroamn&o  ih 

CCO variation to not kCo as comparcd to othor M()two, Tido 
ciae cpprozImatcly M50 to 94J53 of tho 78oi atmVth copoi 
Ina on the to %mtw =6 agregato ratiov  cud 27.4 $3 to 62* 00 og 
tho 20.*647 stror4thoTho $aV co two a diarp tu'A at 
Q'V1OctrcAPtb of 4600 p 

so 22* go T1ie ro=lts of dioctrical ciut voro cipcci tth 
tho novid owing Of o to porl040  floc1to ao GIVC3 In 

Tablo PoA4 ltd piottcO ac ShOM In ViC,6 floa2 Thc 
a!atgt UflO *flO. 1Tt coin fl Ct?cb Ovw nomol cLnC 

ic not mud co cocca to Qo stam cai ovcaTao gath 
in atz'onth Ovor noci ciiag vW100 Con 403 to i, 

0032,031) 

To boutt tho OnO0  Of t porotuo ?tco with tho 
tirno, tho temporature ma coc=cd at en intcr of vory WS 

2 hour for tt'at f.ou home cad 'Mm it = intorj of thcô 
?bo 	Ulto cro plotted cnti 	£x Fig* oGto We.  

To aoiaro 4th the rto cd a= tiporairo woacc tho 
gropho an p3ottod for tho oct tent tVc ratio It to found Viet 
tho iztt torozro SO acneWally reocbc in 3 to ,4 hourco  
The tcoporaturo v1so dcqMOv on v/c ratio of tho ning  cc On  
V/0. ratio d0avococs tho mazirmm t=90vaturo Inca fUno tho 
r)14qm totorotro rioc 10 GIVcn btt,00n C °  to 700  =opt in 
foi ow000, Iho ueton Umporaturo for a pcxticz1ar We ratio 



LO 

I I 

I I 

ii
i

t 

1 ~ ~~. ~1y2.•5 ~ 

I~ 	I 7t 
00 Y 

j 	j e 	1 	c t 	1 	I 

• 

1

0 2 	1 1~6 	t8 	0 	2  

TIM {UiniJfS h i i 

0 I 

a_ ... _ I 'jT  I 1 	Z u 

VI tC , r 

X11 ~i 

r  {.  

r ~ I 

f 

 . 	I. 
	W r 

TIME: IK 	11 	I E 	t I 

1 



1j 

I 	j+ 

00 

s 	 l 

_ 	_ 	_ . 	 1.;4 	. j t -+— 

°O 	 !_,  

-,--'. .--.- ---. 	 .----•- •-•.- •-..--•• --i---- -i--- ----- - —i-- - 	---• 

re 	 w 	un 

uI 

12 	I4 	f 	J. 	o. Z L 	Z. 
 

so 	- 	 -' 
-l- 	 ---- - --.-- ..-- --- . -.- - .-- --.- ---,----- ,- -,-- -' -'-1'--- -----•- 1- •--- -- 	--- 	 -'-- 

-i--n -'-' 	 - - --, 	 T 	 •__ -'--r 

IE1Z 
- 	 . 

UI 

-,-- -'--1:----- - 	 -..-,..-.- 	--- 	--.4 	- 	 .-, 

S 

W 

-- 

1 L 14 	1F~ n 2Z 2. 
TIME to iO l

. 

tJR 5 • 



I r n 

.°. .1.....{t 

..11.II4 :1J:t..:. 
} 

- 
TI i1:' 

ul a ; 	I 

	

u 	rJ 

	

1 .8.75:. ~✓ 	7 

1 I tiL ~.. 	_.. _~ 

U 	1 ti4 	t~ 	1 	72 2.4 
TIME IN H URS ' 

'° ... _ 

.L,.,. 
'T" 

:'

w 

I tit E 'i N 



1r; 

Oo i I - 

---t 
 u 

--- 
--,- 	t1 

4 
Do 

Q 4 I 

TIM 	IN 	1 UR5 

1i o 22 2 T 11 

 

e ~ 	I  

.:. 
-•• -H---L- - 

.t---.. 

o _ _ 

:: 
;zLt:::1 ,~ n 

--;-- - •1 " 
a0 uJ d 

; 1 

7114 IN HOURS 



;._.  . •_ . ........ _ _ ._.. ;_ ~_.. .. .... __fi. 

o` 
= : 

r 
Q 

o. 

a '' 
~_nFn ^_+'~.^ r.r... _ r ~ r+ ... ~.rti ~ ..T+-. ' , ; ,._..r~..~sw.... • rm.c. Y 	~ 

J1III1IitIT  III 11111 
o0 ;I , oa T o S 

_.  o o 

----- -,.•-__-;- .—, .-•+----- -- - -i--- 

I 
----- 

• 
..-.-. .. 

in 

_-,.- .1 

J ,. , 

V 

I:Ix:iNIzII:I:III: p 111 

• .4 
Q It 

 

O Q' 00 S BOO O oc Oi n7' 00!I 

S  I ~1cIT ___ 

 
Nx~lL 

+ 



a a... — 

V'd l ~n Ln 
O 

} 
O O O O O 

co 
( 	1 

I -• -_, ._ 

 

:.,. 	 . - 	 ...... 

.a.T. 

i 
:.,.. 

I f 

I ~ 

r ~ ~ 

I 	 i I 	 I 	i t LL 

ííí 

i 

I 
Y 

' 

Y i F 

. 	I 
O 

J" 	i/I 

Y t ~ 

! I  I  f L 1 

I 

~ J . 3 

H 

. 

rt  _ 	_ - l;IV NC -Nl — ' S,N0  .. 	_. 	- 



j 

• t 

r  

I TTi H TT71iiL 

o  
O z 

--------- c ' O  

.._. 

 

Coil Oo  t  

. p  

11lII ll21 TIll 
+ u 

 4 ""' 

r 
... 

1 • 
- 

t 0 	.. 
ly  W  .a._.._. 

Q,6  

o o3 Qo 0o - ' o0c, 0 O (aO1 

_ 	 - r') gar ••''T 4 ,—, Y •_,_ 



15.E 

dapco on bo = ,Cr to/c0nt rztio, 	as to c3g Sato/ 
coo r1 rc to tnCac3 t10m 	, operature 0 	00 

10A 

 

out tho thá1y cicua 4m arcp 140 

a• t t $020 intoj oSUte cis for o 	M rez 
t as Calculated. Tho t bs a" piottGd In Fla, o, * FL t3 , 
for tot hours tt.: cwvo r: s cad It atoms tbo i irn v u 
at LibOut 2 hDflfl. ton Ct"O fall  cn Qf o 	bo j of cur1nj 
the noj ermuid m o p ova oly ce4 zo t to giro]. 
as maw o 	dopnaa on the v'ó titjoo, a the 
ii/c ratio dO3 the onory ericuc I ooc o T 	- 
rat'* han0 ac, liI3t O otfoet: av t r~i aiar tifc ratio iui 
hem* oVcrogo + '`pntit p3nttc. 
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ptOcto ' :Iporaturo md hntLdy coritroflot1cmin roo o °̀ ho hot 

w or w1to 	otbLo. Di3.th$ tutor cm ba ob21.nct . 

oio .?to t2oator g  or frci a OOa : 'o ci' or host ci+ atoV0 "Ibo 
oqulp.(mt 

 
to otq,la oxz a dust b2.n tnd co 10 Cary or  c' other 

I G t1nC G `tcoo TAB? Co,C?cttVo COt to /Ct of that of ovcn

f 

ton do h vo btu 2optcd? p i1 nou cu tiathiy 
can ba Oivic1 into t: 	tcCo too (1) thpin tilt tior 

LUnc 	tAd poric6 of Bunn y (2 Lo 'tom tho cubaa tn 
cirtjjht tcziIz cttar tiie uatcw baa oto'tct2 btIiflJe In thto cone  
the 	porturo at the +ate of crinr per loci uiU not ba ocr O* 

in 3933 O.0.p tdi ( ) doptc tAo cocnIotho in 

tAct eubec ro owed f` 8 hours at 5C7D  o final tOnpC'at +) 
boin 377 Vciition oZ cc cnt 	c rotio 	gr vol &inco 
chovcd a ri r! c I o 'foci on the cvwongtb of c a. oto. For a ohcrt 
+c GO of vtation on We rat2o th rolatiobip rtecn U/c 

Patio cud t?onjtb tiao fated to ctroigbt lino orb# h tcn6o 
t*c 	a CUG Vtth a tO L O ofvariation¶2artttofl in u/c ratio. ¶1Q 
ouocjoratio of 2.daynt cth to Ohour cocaloetcd ctrcth  
vrno found to b 3G for c. trpoc of cc to 

In 3OLD T4' a . 	cud njotjea:1% curd tba  
' n 

 
for ll 	o In votor tioh urn op i2tn thsaur ut t 
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t1o0?, It Is clocw that if occoiotca aoagth to Imomp 7 or 

24oy nomol otcnb can bG pcicc3 	Valo graph*' 

oyd published bio z'onuita t;oparatcay tbic 

WO mprofteco in £II Uz?6 cmG i 4  ttd3,o p)ottini tio gpt 

ho maumod that If tbo io1ition b3voc cco Pat c1 orcth 
ITI 

*0 o attght lino, thou tho relation botoen mmia ociCtb 

end ccoovtoO CI1QUgth  in 

	

titjht 3inc, 

In 32 P0&itb CnIC CtzoJcic1xi(9)  =Cd .o iiz?io 

R23 0  Za lo IM,  D70 
lb go MO 23$? ccoo1otcd 

in ibo./3q4n 

3 anpinctivo ot'-matu in poer-tol  

Tooto voro etq o() in ut di CUb3C t3rO 

tø do1rJ of upto Cow boars togora bA.-, np, p1cco in io 

c3a bwouaht tpO 1101L qazvo capowca tu W no cc to'o 

In to ?otAto 4tb 1ko, 

in c ata,07 of 2o offoet Of tip of 	for  

voiouo po'too vcxring L'zo 	/4 how o 22 bu'oo Tho i'ocii 
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of this otandy ao shotn In P$40 I1o.14 Tn tbla it cm b' 

obocd that tho rato of tncozs of ctrmgth attor a perio6 

TOCU cnici1 out 	for a pio1 zjto lax/a IL11?Q 

cbmmfi 'that Ma imarcacoin ctrmgth tog' oao h*u'o1 tmc -1  
cxo than  tho 7d0 octh. tor 0 broo  tho coci to 
no opproclatmo Lacmaw in otormath, Z 

ith1n Q 123U tc 	to tho final rowlto Q flCD57 

as ahovn in FIC, L1o.? 0  

to tiau b3 0  g?cGat ino'oo in ctx'cnth no tho 
tGporatUo of  tho  vator ricos 9vom ED°C to 2w0Cv tat tho 
tfferonco in cta'cnrjth 	tO0C rn1 100C ur0 00litb1o.. 

¶io 00 iPt( c4nOS co fl040007 tor one ibad of 
Cmnoat It 4aceurfto' la rcquIrc4 uithin 603k Fic.78 chow th 
?ooults Of 	 to U00d 01n 81foint types of cxnt 

Z 1006  

Tho ottnaj oio tWAhroy4 cn 	th0zi6 to 
upoi'inpocc 	tbo Cuit0 tQinC1 io iffcJcnt 	Mato 

uhicb 64=0 that It pc6tctc the acjth 	b' abut 
600 1b/c4n4?o ocat'acy oopcxata cazvoo Mould: ho 
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tine they voro rc2ovc1 tzoc tho tc c d vith t io9.r COU ,lo D cu s 

hon tto conc ota in2 bouro O O  t cu in tGtiOI . 
t 'o ec. bo incrottooa 'i t2c31 ` tf1 Du' to "r13 ttt3 o"i-croto0 tbn 
MOM oogt 1 "# pLott6 the rolctiou to c ao as :hc t oZ 

2S.dcy nom1 r i cis Given by the czcnt dn oto 
Ac coc at10 	 flLJ 	cO  
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Mo + d "o cbo  In  LI 06 VOO*  '0 to 	I.i 10a Co, 78 tt c. tbo 
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D on of agrotoa on Oonpeoc&vo of a th Of conoote, Pat' 
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Tho offoot on oubo oto on cpio oivo of mgh go chovn in 'L (J. 
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(2) Co ctoxa zoao thoui the nccO to 
104 cursac ct.oz to CUOMO tooto o bo coqgotc(J 
durW normal tzrIAne bota 

(3) Vbcri o oorootL' pOGMtonod ttøüion bcutor c 
or tzit Of vator om oilybo topt at a ctodi 

UOLn 	OhO) *nttt g 
() tlObla tho Ucifto ag tho otco of tho tontio  frt 

bakhon of euboe ccn bo xrmorQ.cd at 	 ti .o tihflo 
othor cubu o'G otfll boin cuz'c 

Of torr3cl ibct 40 .tti 	 to 



LIJJ 

16 



10  

it Turs m. 

09 bOon8 WO tiott*nc MaW theollea bvo boon pUt 94srum-sSo 

Tho ocr bo&c 	tuo mn4ov pirn 

CDooa ZeOVY 
so coUo&dø ¶Uoov 

ThLO th=7 cex bo dIV1406 to Viroe pho () cha 

izrn on mcftrate boat &c porno ao oUa 

8W 

O pEoth 4th VdOv MMM 10 czc 

 

In a cuttcn tuch to just c3ow'ntI 	1jon 
Ocz tat plaeot, U tho mponawcuou ic mantamcs tcnv%,~-  

OMI'sp thoequill.WUMtill W 00tawACIOd tv crystaussatIM4  

o 1ou avowronon of tho coivon 	fl tpa]?tuQ an 
Vao 

o7 MpoppaturouOub Zho c04btUtt ratio of Cif$Oj 	SO to 
oc,c0 	 Uo 
of 	rcitcoc boon tho coltbZi1r 

log 

(oz OAIV pt1cU. 	c) colt cnd tho 
of eoctc t4ftc PIC004 Ld thin vollation, ttU cppouab 

OCVOO Outo ttLQ Olnuou IcIt  



168 

woovaratca VIM rocgoat to tho cawmc matarla.  

io 91na bczoa or cjth OVS occov =00u4c to 

LO ChatoMWV i11 pozI eyou tho cohoton of tho ozotoLo CW 

upon thalp t!IaEL etlooionv ThQ recoUan %ach bViUJZ 
hiinrj in tho ocno to a outtula ot scroa C 

ca 

CcCO 	k° CCU )13  

740 tI?eo14uz 	ctd (CO,10 10 txUcvc t3 COW twC10  

£e2ai c1uo2cto ('Cci, 1i) t3tc0 

,,CZ0, £23 	Cc)C 	iz 	'Cc 	kPc 

.Co initc1 Octla ccucO br tho hyeration w 
.ion 00 

Oct ID eacca by tho bo 
ponM400 Of toc1o2 	oto)o 	pl 

ito • ZU& - 

: 0*20 D000 of cc t 

rip-oa 	 2d0 COM 

coo txo rcnovcso thEA 
3 to DLO 

sole P.0 AqU0140 V 

El 

that cow-caoum 0001*Majo romr~nl 



169 

awr b20 cz ticotç tho Todato  in cob 

cad cccc o1ootocVOp VbUO W QCa-t fl +  
patiy of on2o1p mmucoo  AU coort an tbo cflccztnttozw of 

Mo Uro tutor i 	tbo cztono umdor to  

io btc3 occttici Itoto0 

() WUm that ootLflC conslato ol7 in 

o bydraticz - eg 1Qc EiiO JLt tbQ ComaUon of tto, Idio 
a(Cco, OtO) rI &M C24,2=OnEa CCO UbiCh VACM oo ?ton 

con o 

viU be mme7tcl to 	 WOOC or 

Oc(OU) 	MOO 44P&  

In w5mtc v1da in ai3Aoc )  cco 	 o bUc 
to roaOt 4th blirlmotoo to £Øn o 4oublo vMcato or lima WA 

A C*rVVChOUO1VO oty ma tc3o by oonrioricm(!2) . tho  
afoot of tbo Vnii.ouo cooirno pr030nt in to ccjozç, Cc.0  e2dDs 
VW 901M to t3 CbtU2 roppondblo for 0t'O3Cth At 	Moo 
cnd conitInuod to bn oocttvo LA inortne atvotw 

0300 	£CÔ. 0100 CmUluitca Uttic to otzmpth uto es 
tt ¶fto IOXGOU V009=01blo gos,  Mo incoo in 	ci boyrna 

potoi (4a)  

n laprknt 0cWOO tpto 23 4co but tbooftor to .000t iuiD* 
ma b3Occo no Gb1O otov 'ooz Z&L'o10 of 
I?ZDO r'OS O3 uo cOt CQW1J WicatcA but probabV bio 



170 

1ftto coat at 	 oo, io raaUcuchip ttoci t!- o awcactb  

dc7olc:)c#j tv a omat aid ttio ccnO cc yon 	cite t 
09 	ozc(2),Tbo onaot raritum boo not wen.  

0400 cz:zci 
Go Wu Coiout 

i. - .IM -  u . 

cCtton 0-9 Qatcw cbioio uco foLzfl 	awamoo thai 
boat Omtrit-4to Q0 cao of so bomo tv woo 8% cma  
Aj ç0 o  pord-000 Imt acc,  cacco to boat ett b 

r4ocs to c=at pco ma ot'cmctho nttc tV C -O 

Cd 3!3 uza zic'accOato ttict c1 

tcii. Ooocac. () lb coatmt foot tno obd an  ttw tioc 
atd tV 	 Tho cation of •c1cu (Q jaWOaC 

00 the boat UtXxk1 anzaaa givoct gc'j bouro MI Cam Cftc tio 
Doak of 	boat 	 Ot' r&o C-uci c 	 co$' 	oa 
c arrior oo a tcico 

 

CU JaWoaao in ctc3'i2  at aoz1 C!jO1 

Tho 0"Mom of LP3  to ixomc4 c=nt vatnt10 T110 WN"i  
Umo of ciVit tV pozzv$na tho oeo cf almX0 CcLC &o:Counato 
accozao to prClapatotlon tw eoiui c oba1 o pobtbj 

co**  

3.ton of 	 o''60 u00 bo to £ucoraot ta 



171 

""ho Oalclum utUotoo (80 	43 03 ma MOO 0108) 

xo 90ma to waot lulth 170HO In IOU coom 02 

oOO(OH)z wotclaq, £t an t1io C Cfltiozu of  

2.o 112c0o bo too. ODUCUO Umitp tho DR to ftwowca. oc1 

CACk to 	sloo Oro tQi taotzl CZ CCtO01 CCOO 

atom Ccuoto o1a to acaoraly acct 	c200 tcwnoao 

vco fomw to to tora oocvo be aw oar cocolotw 

U004 Too 	 $n of all C9 CAVOO tho modoy aw,  ctt sn 

I 4twov  thilo tto oo vomatwo of cfiIun ifliccco £oct4vuj 
2.40 to lnv o 40700  t"Alah 113 u1roOt tJ&OO tbo to ctvoG by 

At tos 	coot to cones 	tot coot am  
C*'a(a,o daouliO bo unedo Omstlo to Uan trIO6 aa a C1 ZtQCO 

laratops attho optao pocotao 	tho overt canod  

ooiac1 cure V0400 	10 to 34S3 	rwocO of 

it vlu. bt Coro OOflOt 

lera to ed roO Comet 	to VOU40 t10 u/4 VOU04, 

c3a0 ovUIi C 

of vocato og 0 trop Is twoo cad 

coil that tho rato of ia'o 	i*i 	of tio 

cbo Comacoo oo tho houra of uXtD ZU0ZocOoo o prolxblo 



172 

XCDU 'O2 tic c ° ' Op 4t tho cOfO OtO. 10 ,•Ot .n t 	a 	g 

c tha ' 4' zm n' 	'0 	.' 1 ` ` WgLOIC 	'o3 	!'vi! I. 

oc4T I t, t2za me 	c bourn imoccot to auio Yon 

tt uto 	aU poo ono arQ tact c cubststU 

amt 1jc; a:t n cam" uit 	` `Oc Gina to o £t m 

Uoo o and that) 	!c 0 tO rc tbo o 'nth cinc 0 23 

.09009 and c 	o n 	0 c 	to70* 

t c 0 O! u 	2 touo bo taor itf ao Only 	"o cco 
gc&Duort Wb*uoo' *'tniab o tocu1taoi 0bourn 
c b tam ao tho on n £oo pcttOtn3 iO4 	ct. Tho 

o Labio ocu1 oo o fines rod c u cra iaknazbut la ~Wlt 
t t ho 1incaVc o14 b3czcc LE11C LL t oCfl O 

EO U O 	0 TuO i3t .(, fl En 	t'h in O o or O'1 coif to 

Cuo to 	boatctppUc Goyzvc2 cErtj, 

o 04o rL tua co $cD7 P 'b Witt, OinQ 

nro md ' alt   	n i 

LO 	mclath 	catso vd o a ' `fi eI&tJC.graphUlU 

	

'o ojc•o Coro a O Z3 n1 ct 	ofø 	OO b , a , 
MV GOOD 	 )En3 	the  

	

. 'QO IQs ots? 	h t 	VtZ"0 WO for 1OtJO ` 
vtDZ+W M4O 0mEn pctothtj tonotroott 	l 

Q 	o voc a ib 	p 	IM Sao 0g Oz 'cnro moo 
E Oh'tht b±tjoi atMa 	ttutbav 	0 
o rc 	mro 	/ ;lno ealo cop jQ. covc3 hIiE00 



173 

9t ca2.eti 	t2.VO47 1otsv otcfltAG 	or 	in cr 

o not =0 0=440 OO it/c4n0  ZOV MIZOO 119 MOO lb/cm 

no 	 ZQ 1ODU1tO vbon cpcvc 	th thcQ or  0r T,0!jOtj,6  

ALoyO OhOV t MY alutWO pdo bibox' ntronatil c 
2.0 I1OW7 varaUol to tbo CO obtaluca fr(D tho24cà 
2.rjotton &n ttxo VCRGO of 3O0 	/c 24 to C) 	tn 

24 p?C(&3tOn vin to coo to 	Zbt./c2.n, 'io oinIto 
of th Ovon ,awina chouo that tho Orvorimeatol CJO Obtolacd 

pro 	oijtn ooz than tho pzcLt tc3 Ca 	 gç 

or,  aw othoi mmorltyo  9214 419forcl.00 Ivorlsoo 	Z1 rJ to' 
PObbiO ronoon7 Do 41tgormco Im tb 

VIOO 02. ovcao tbo &2.c3 	 Og ovc MO t4jo  
tepouca at cct tio otboo eio 

Zn tio cc 	oo2m !io 	oc 
tWq Tjuv 
LKM Cco ou1 	otho' t10 tio Ln2.ti&, óvczt toct,o 
van 91=0 d room 	 na AnItICI tcn. Oraturo of c°O 
von kap 
tto C Ituo 

 
(MVLOG poz'00 f0z ?cx111tntj the tOQtZO o 

CC, anothor voacoz ZOZI tpttj CA  InItIol 	 coo 
vco to gQtutcc, in tho 	 ovcn OwIno VIM tr 

Tbovo uao 0100 	 to rato of tczo 
OtWO 	3D 	 In to prnoczt 	 La othox 

The ato 09 1r c 0300  9z 



174 

utiO? vc cio 100900 e 	c to 2n, oO taco ttatooviio 
other a4vost' .ea `s u 4 040 10ogr ' c 	c? jj 

Thq `lu tcoti off' wing vas *DM 
 3fl O2fl1 Q 	t?O 	izo thor ooh bluo 

o kiuo tov 	ituxøla 'e tt 	a 
Q *c bY Prof# M A tac 20 (off Vic)0 c` m 

AO 	ØOØ) 	too ct n1 no t 
n point " tor. so ova o ttt iso, itø n v 

t.o 	0 to aou  
tborou° 	mov}b 	o: a.bs 4t tht 
'6toront OVZUU ,utQ dtQDofl OU11.Oo 	qty of ova. 

Of b2D  at atito In tho oon c3ccagoo s t 

romatoo $*cubc,o io'a c*'vis at 	n tt 	avoid ttdo 
t oøt 740 ttIrnG of pot ti ton o ' tLIO 000c of tototo gt o 

oo3.or, t. the Vt0& tc6 

■ ► 	a s► .. r 	z a ' 	'. 	a; #sitr , 	1 	r P roc 	a: 

0s  

ij 

. a r' r 4 	tra 	* rty 	t ~► 	a 	o f r 	apt 	s lei. ~rz* 

a a 	a r 

~ 	r ■ xr' r r ~ 	r~r 	~ 	a s x. +e ; r . a w~ 	~i • 1~a 	aw rrr 	r 	a 

,ovcm urtzUg*o tho ?4 no2 



175 

coo-Ole  Z-,) cv~zlevlon vca OMmince to 	 out t120 mma= 

eo (cczd oro) 

boooven atwbr, 00 resulto ¶bfl ptOZO 

on localt,12. bow Savo a Oraubt UttO4 So thO volatton. to 

j4A47j) iJ iTl4 

Qz33o3 

era c*nC tho method of 1QDt cra 

tQC 

 cavor 

tØ CIVOO 

24,!  

zz 	t 2 cx 

our rou3to vo obtt 

ZZ ?87za 

~f3 

tbaC1 avoo 



176 

• • the equation is 

mean  

23 

$t omD'j lAaa 

6 

oasis 

0e0789 1$  

`OV *mss of 	tt 4V*.$ pvtoct corrditton 

sw d 0"1 i ~y I--,s 

iir 



177 

a oos? it, vtth po to Lo 000 cop wmolmdlal~ 

c r=o oi 	 vtU bi 

240 wrov, In voluo O v (ipo lit Ao 

Al Z 	-3iaQL • 

C 

ovmv  

93 -am= mm=o z 
olm 

TOW 
Zo orrov oen W 2cG IF tcI&xz more •. olv 

i:;odncw co it go toot that tho OflOZ c°Q •O!1 CO&OWW CO  

tho 	of oc1o8 COCO OU iccinc 



178 

006 o'i cuiv 

Qfl4ttO* ot strwacht .tho bz 

430hr CGOt2 $ 

to not OGobcoc 

 01; 'n 

afi cp1pin to tothi or  

Z2t a =20 

z 	4co 

zE 	SDO. mm S  

13 020 



179 

Udna thoco var=otar In ot*ationø C24 c1v&n 
Cop ZOO ntC 

UO 

O,22Z 	OZ21 

Tho 	iz OA anal cxcitoc 

coca 1UO of 

4 

 0007004.  Oa 



180 

C-30VUSC at to 	ut!c& 

ot ma mrov 0 4 JT 

c 

10,30 Mao fc ME "'al 

V 

V 	Z1o4 

vcnco o 	 to 

C~CMXVC3 0" ocx 
a 	t2 

0 
G 0 <= 47 to cQ 

Lu vcao ?17 (to 

fl 



181 

zo Q?Q? go Zovo? Umst 

210 ft ptn oth b 	oc cinc 

C boo  04 ronulto ot ovcn, VAViW we 	to io WNW 

rot 	ovcm ctwth ctho4 to 

'CVO ?OOUO V1U 	ON /flr TLio 	ØbtDC i 

IQ low ao COMPMCO to that of oven Oirlac ror tto 

po4o& ft pob..o I roamn bthg to OlfgorMpo In WpO 09 

cW&&j ctzo tator thlab &o pftom In 000moto to 

OVOMMO top Via cow Ubilo 1A Otow 01AU3 At IV 0119PU04 tv 

o ctocoolm tinc1 pvpduoto Go to cxc dcnioo Oro Unknot-40 

ThQ 1700ato 	 *d 	tr cutborltlea ac to 

orn in 	pc of VOM 10 	 •2ot 2ho melt 

C toun d*o 	ó14p o 

that thoro UO 

Map 40dvationo to tdc 

boo 	aatton V 

Ostor 14an cO=Oq%OqcO Z a Oot Un 0C Wot M4 t 

C11 tO tho otQto izac Zn. tha poct noon tto obtoZn 



1Q 9w 

o ranucup 

iI tLW 	 ralatl  

00 L UUL1 SITWIC1780  

tomeol Pao ozo vro ko=3 IU C744V tO 	 th, 
III 	I 	II 	 IIIIIIIII 

Q rolatl= obtm tc7 toth = Iarw r4rho volaUan ini3 

Gct am 
to 	I co 	tto 

to* 	DG 	 'i'bO VóIUO O 

otnaD VatOlD vth thO cvwj 	ctoo6 Q0 Vato 040  

ctLO ooflDQc In c3tior0 a in ttno Qo v1uo of 

vltb 10 i 

C24 040M aro acfo 	Q Vctzo .oZ' fl 90 COVO In rntborVo 

ronialac C:3 It Ulu c&7o tm!o otmusm tor tho OtO 

110  qultO natmol co Q0 c2na 	 Qoro twob, Civoo two 
tho tr 	 oz' to 

00=0 DQVW of bicj a4 rw oto txx otc•• 



in.  0 

o for avou CUWAa# SOUM47 at 	ta 40104tOO  C-;:5  

ti*& the T1I$ 1cVtnt 	 OO 

Thø v4uo ot aonqtaLlt 	 ma 28#9 

S 

TV othovoo marulto thc Qauo OR 4 Im cDo or i3 a &i;o 

0  moo 

0 mco 3bvcq4n. 

bt4r tho o0oclOV60 	3O 
t017 'aa5 to lmovobv or tho tito voquirco 10 wo 1000 

240 chotm that tho czo plotto 	ania4avotturo la 

co tovovatvop .Zt ow b pputo to  ca1z7 m O 

4 aWlar lco tOt? atom oulaa tovcW octabU1i 	it go 

1D VQOCcZttOG t7 

	

	 nttott øU 
obi to ovm colaro coopcolue tto 

the Vo.oulto at ho 	it to CoMMO that $4 0;10 Wtbo,6 ft:) Vauo 

of 4 rMalao 00notcut thllO D VOMOOt* 00 OV=Cth in tbo 



184 

■ ■ 	a a t 	. r c 	~r ,{ at , 	+r. a r m .: a 	* s. a' s 	a _1a 	K a 	u# .• s cis # 

~{s.r~m r 	csr a# a+ 	 .a. R•aar~, n., 	. ~► 's 

6 ' .d ' 	r Y_ 	1I1 kE 	 .'dS .` 	1E . 	-. 	i. 	~f 	a} . 	a .a_', i 	!. 	• 	i 

Mr. 

	

~* i 	,.~ .. !1. ° - 9?iIR ~G~ 	'+l iL:K i 	`t 3°. 	•"e ild! 	~ !'~'i R+t'- 	: ! A 	/ . 	 ~~11!# 

Ws . 	• 

7t.w 	.s~ # ,* 	e5i. Mk 	~ - ~ ~.r 3 	f 	~ 	a 	t.'. 	s 	~l s 	p 19~ 	^'' 	ii 	~ • 

oto 	' 4 e po4a t o 	'it of  dZr (±MO G 

TbG ' t 	atta a an W  	," o  at  
~!J' 	Y 	..~ ~' 't •9k 	Bit. 	' . y~ - 	R• ~• {_ f 	+Y 	i 	~ 	! 	 f 	. a7,{ 	-' a 	- Il r ~ ` 	Jk 	i1 

+~ Knf 	~5 .%r ~ 	~ 	#r► 	~~fid~ 	. A ,. r f . ': t. 	f 	i~f 	t : ~t . 

m 	 w^Ie ..i 3 	■ 	8 s 	't . '. 	:. 	s a' . s.'. x. 	' s 	! 	. * a 	sty 	x 	~a ~i ! 

r!~sa 	■!:!', 	rr 	■ 	ra sir 	■ v~-.• 	cs, 	s+ ,ola1'.~ 	■a:.f. 	'' 3 

1! 	, ;"{ 	` ~. i44 .■ 	1~ . . t l 

#. 	f 	# 	i~ 	1 	i~ . 	h -. 	't ► 	i it .Y 	5y, 	it 	M 	♦ Q 	"F, 



185 

ottaincO Q4 Men tcto: 	Mo gon i 	cc 
CUfl It 1GO Ibma tu 

too3 	(6 b 	to mbca oulls not mach7 ju 

clicr 7 4&70 of zd ct*inC mlm4zs  

tho C=Ioratca =44c 	am mat c9tar It b 

	

4o to tho astra ltpucnt boat can 	LT.. 

VtlV=tb luccoww, tth tho VVQc=,-*V  ao t, 

8.C4 flLCtZC 

o oIcte C=ol  

plottcl aim tuo lo Ltzocczlio Co toocc 

ictc2 ctc 	oZ 

otczzjtt tio!i tht 	 cz3tb cg =o 

tain3 thc 	 c c24 liuo or io 
Com 

S 

13  cdq 31O 	3& 



186 

IMO r 

v~ our zoøtAto L'Q ObtOtbo 

2 

tç oviedo I 	O O oCO 

 m 

C tt2 tbb v iioo tm2caving top a 	0 t3 CO 
O3 I33C cw 

e C 

103 ` opIW too 	om 

Zr N o = 

moon ► uz 0 JL 



187 

e 

'0 #0403" 

Cod e f 

iz .!? 
WUUTI 

S. 

0 

MOW, 	
rft jJL 

04060 



188 

17os tbo ovoVaco valuo or it 0  

7c: 
$ 

00 17 	 110/tn4  

tO OXV in vc 	 1t4tt) 

J* 100al 
210 oar In viuo o2 v (t*por i) 

riJL ,1t11fI* 

210 rocato Go not tamo VIM th000 of Prot#  00icpiz5 Uo 



190 

CA 

J7oUctnd 001ucSon eon bc 4o4eG fron tho poso 
$ 

4 	art 

cub* ftm tho rtion0 

eoo 	24o 
 

OtMUtb of c3ncotø 

no 	Tho *Von otrw at 20,00 tor 05 bourn ppiotoir 

cvoo tho 	zaZ cucd ocn1i0 

:Vol. cton 

urntjtb Of  
owarctoo 

4-64 	atm4avo OZ?Qr in prcaouna noo1 otrak3t:l t 
QVIUS at OtttDCphOQ pzz'o u046 bo 0 2070 vlM e0o 



191 

COL, 	 C*O 	/ou tio 
1ii co' tA=a rUccat Oi of ?4V JQUcth vml 110 obtec 

iø racx 7 o t oonoto cG to ztzi OtVMfttb GOD 

tx oato 	a Ilwor top Q 

-, law,  
Car 	ob3 Tznatmrlty tho Et! be bxm aoloato6  

c,C*3C (2) 

TO 	 o ou.i roit1oict4p 10 419farmo rov both tsrpao or  

C. 	o Qw'Ei rolationcUp to OUtcrout tor,  

A3 	oratWc3* 

00 	 o tci 10 lnqqpcwcat or Z30 0,11alty 09 oat!cn We vatft 

410 vetIOD tho ctc?o OR tho ppoclumca  

A tt 3 coo Qo'iQtib Cnia ror Cad Coro a COprtQ 

o c&jctc. 

Z:4 	%0 vorlaWns Of A 	 itxoco vftti 

Zlo a1ua of A romilao cpi?octo7 C3n3czt In th 

D 	poic7 OCM0tc 	ho atoc 

cta'i ivoo 	tGc ot'w 	an 

cc 



192 

iaoroacos at 4 IOtAtThe roto old' 21 for O13 ml=o It vao 100 thin 

tho no 	oa trth 

2n *coo of o1oø'to curing tto rate of tøiportttvo vloo 

to LZO4tC0 tha )4bt 	tIo o1ootrIoa !000ttvc of cneotc 

10 

add= cio&o U ofgooulvom accolorator u 
M. 

=Icuo go rood to t* zras4 



• ton of rozo cøc2ui Walrongdo tbo opthazr 
UT41 . OC lo=ov  

0?. 	owj t• pGoton Of 2c ot'cnth La at 

On c1th 	hoh otocrL 	bC O 	* p'o1i. 
CO-It cci I3 tppUc t 	uatoa 

COOK Ofl 	MI. GIWL 

vurthor vocoordi on tigo cuwoot  

cotabila cm ot&•• 	QtW7O ror OVC2  CWloo& c.it3 Q 
ODUC93 proomro gbv hiti prosswo atoms 	Po 
tZ2 na b cad out in ft foUcLnrj tazno, 

W-form,  t two of 00mat t1th alfrorout titoz oentat 
Mb UU ozmt ito' coazt rtLoo tmI popoon of iocao Mb  
41OUIL4 bO UCO,/tOx caØttnt ter cuD,o thor abouU bo even 
at 619Thint tcpottwoo rancim gron sdC to 1Z 006 210  ow.tn 

amo  WW t3 	 G tOwOo 1h'o  the raaUon boct 
tho G. 	Q1OQd wo awcacm ttth tcpQVQØ of WrAnap 
CA *put 	por ro ow bo touu8 out 



194  

w d terdn tbs O'* possum or bt L P aMv+ 
o . *WUSS  ANUOM o . *M ba orrLd out ud 

d r. essur.s of oL Ptern thoresuit8 obt4nd tbø 
optima p* UU can be tom out. 

S. 



195 



. 

32Z oubco to?ó OVC4 at c t1m,  Co Lo cvono tho 
,tCMpOV&tWO  rolaUoneUp 	1) tIZO SQOjjrCq to cau 

Is cauci to 8 11X3I end 	 tth PO'QI c3fl ct1 o' tto 
pooG till bo 	to o7. to 74000 vctc Por 0 tio 
tota Owl-m 	ccina poo1 the mmbov OR 

c 	uc Obcomcs cad fama not"Vir2/1 tfmo MO 

O4t U3 Ont'soo poucr cm=ao rov 	C.fl23 coO o 
3 hVOo  OW CO 	c ctl 

Tim ?occ1 	ttcti 
PTIC2 C=cm(:s an 	3 2Q3 

Sop total pouor motmo6la oqtuZ to 171M 2?L0 4 

C 28M vatto 0  1flJ t0v 

bo'ofoovpotio' con• 	pcw cabo to aqtzal to 

20 2? 
(2) QcvtPn 

Glu ciabo taro ot?Q1 at o %moo, !cio v cqttvcO to 
03°aO  Rm c°c 90 cul to D ic 0  Pouor cno 	o mto 

09 =0 t?ett b? ' 7O vottao Poucv =c=cloctniotj 
PaUd of 	 lo O12al to 	 OO a ED06 tmttD0 



Vno rogt4 d to ttt 000 uco 8 bo cmtoo 
pet-or U1 or k h por&o6 la Ouc1 to 29O zSMOu 
JrtC e9 " of pm 'OflU2.Q 1 t0 Coma to TOO %, +"300 	8G 

ev .to Z62 t,ito = IG$ UG IoZ 

or~aVQ poticwQ 	04 pa 	c EQUc1 
C 

(3) icot c 

' o C.aoz'`coacuct1 i' Q $O ott 	tram ►lo' toO cc ftm 

q Rto co ono ottbo g`b CS br? at CO volto `Orr to 
Comet vlat OO 02 Owe 	00 UOVO 2422 c f trtto zoc poo 
.vo3i4 	o c o o t th pio ctvic2 pccubol o oqu. 
to OD1ntoo 	• 

Fto 	 o f Vap tt to c1cc t t 	our2 iiot1tc 
out to bo to swot nom 0 ' c in ' 	o' 	, 
a~toz a1nc io ,Vpo 	1ocoi7 lO4Q4U'  03t off` c to 

o D1I t r Moro Mm *von O (O 0 b3t tho ocoo t tt 
"4ch BUM 	CCU bo +ono e.t 00 	o or r1h otonoO 



193 

S. 



0 

199 

QU 0 a'hc cCc1o1?ctCt d ng on Conaro10 soot cut 
tb of CtiLL 	riocro (Limon) 

-*X 	P U2 

Iaci .000n of tbobcc .oV ntr 	WArj of + Ito 
Too Cu do 	at tu' toi of Ci 7 I 1 	etr ► C 
(&aeon) V2O0 P Ccto ZO" 	. x 

30 	 111 3 	 d4d34t►i l krl 	R aO o 0 400010 c tc C [; of  
Concroto Toot i3d 2jinrm crit o Lon3O. 
V0 2810 

,6a A*Go I"-D 

 

°tflg 09 ejn3rotc, occc42 o rot'&roc► conk 
1MUtoo Iola -̂no e # 	 fib' 2:32 

roam t .O0 A O1A1y f'V~I,D0° AocolcZ'Ct Cwn 2ct to on 
C0000 UOC (L4 	 Q 

o ~ RCS'L' , `Y OQO. aurtn O 	as OD c ►O 	Ou 	t 02 O 
~o a cor.5?otO rOO Chp r o UUp 

Amore' 	Iot 'o to Co oz of 	t cOr ao Lo on 

tawfltP fl,L. 	f 	l t:thod C òr P 	o , 	' o 	roc O 
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