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Submitting estimate for the probable expenditure
Lime Brick Experiment for the financial year 191"

From (mame) M

(Des ignation).
Fo She Sectelaryy ko the Sovernment of O
Home (Educati on)

Through The Accountant-General. Madras

dix,

I have the honour to submit my esti

bable expenditure on the L‘ivlié?”‘Briok nper
financial year 1917-18. e

After disoussing the mtt;r' with him, I
acceptance of the No. ‘u“ mf,mu sieit

the experiment is suocégéhil.
and prefer this. It has the a




ve obtained in India.
@. ' I think that the experiment is worth & trial, and if

:;uocessful'would serve a very useful purpose, but the present
engine and boiler are s0 inefficient that working with them

we could never obtain any true figures of the cost of product-

From

Wigpe i

n

ion. If we are to get any reliable figures of cost of

LeB. Gree

Asiat..r,A AeHNG

§

production, the plant now asked for is absolutely necessary.

In case, however, the Government should be unwilling to inour '_

P Y

this expenditure, the experiment may be deferred till a 'more\
To

suitable time.

* pgp_ Director of Industries.:

I have the honour to be,

Sixy,

Your mosgt obedimnt servant,

Bir,
]

Speoial O0ffiocer. y With reference to W Memorandum No

18th inst. I have the honour to submit est

I have submitted two alternative
is‘worked out on the asmpt,;._o_nmg“fg
will be used in conjunction wimthg ‘
and Boiler brought from the Glass
period unda&;r&viéw,-»[E394ga£§ ﬂb
that Electric power is installed

e e S



Be Capital and Non Remunerative Expenditure

Machinery
Upkeep of buildings

Corporation Waﬁfr

SUMMARY .
Staff ‘oo
working Expenses

Upkeep of Engine, Bogér and Brick-making

Coét of connecting Factory to

Mains

_1ight
250 ft. of 2'-3"gauge(rails

¢ o .

Capital Expenditure ...

Say RS. 43,500

B o S 2 o . . . s e o e S

; Estimate No. 2

Assuning as before that the Factory ig working 312 days a year.

1. staff
JRE. 22 per day
2. working Expenseés

w—

Remunerative

current at 1 anna per Board of Trade:Unit
plus Rs. 8 per maximum Kilowatb Registered
RS. 28-4-0 per dsy - RS. 8814 per year

Coal
" Lime
Sand
Petty Stores

water

18-8-0
29-0-0
14-0-0

1-8-0

Direct

50 B.H.P. 45010 b.mm‘
Cu:ron& 2

R8. 1000
1250 *~
1000 ; S _
650 n Y \Enclosed Bge Vfor notgr'”
,~—f‘_‘f - o 'fokaep of uotqr Boiler“;gnd’s
" .2?39-- : | - i naohinery
! . v Upkeep of smmtnss
7176 ﬂ | o 250 £t. of 2'-3" gauge ugm rail
32202 © : v 220 . - 6'%
_ 3900
R8. 43278

oo i e e ot e

Rs . 6864 per year

i

e 5772 ¥ 4,
' 9048 4,
2 4368/ ,,
L 4687 ., +
i 168, &
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rspid and economical working of the plant and this haa'bean

Fellowed for in both estimates. e _’ o

The presgnt ﬁg%!r supply is inadequate and unsetian;w

. faobory. “a fair amount is required for mixing the. materials
 and feeding the boilers. The existing sup:ly is derived e e "néé;

. from the Cement werks Mains but when they are requiring a = : Vi g
” Your most obedient’
large amount of water -the supply is cut off andwthe~bollers i
have to be banked. '’ I propose in estimate 1 to ‘connect

the factory to the Corporation Mains. . 1 have avidﬂ . y:

o found*on xmE pr dly

investiggbion that
considered sinking s well but/the water in this district is

extremely Salt.in character. This would not be necessary v

in estimeée 2‘53 the boiler would only be required for ﬁard-

ening the bricks.during the night when the cement works is -

not in operation. v

with regard to the details of estimate 2 ,a Motor house p

is essential to protect the machine from the dust arising

from the mixing and pressing for this reason I have included

for one motor insteedvof two motors which would have been

preferable from s mechanical point of view. I have also -

included in the estimate for s ILancashire Boiler in place af:
. the two inefficient boilers at present instalied which are, ;3 .
'ﬁ:;ﬁ::;; required by the Madurs Technical Institute a8 soon i

gs they: can be spared.

|
!
|

The price allowed in the estimate for the boiler:. = -

may apyear somewhat high but prices at‘present are at an

‘abnormaliy high level and may be éxpected to rather incresse =

than decreaBe, provision is made under this heading for the
getting of the boiler and the 1abour required in this conneotion.§

wige stimate No. 2 repreaents the expenditure that would

.igee required to place the factory on &' aatiufactory basis fow;;;
thehanufecture of bricks on's Commercial scale. ¥
: In arrtving at the expenditure required tha aneub&
which w111 be roalise& from th% aale‘of the briakm hasﬁnot  
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~ Copy of letter from The As

atained a daily profit of Rs.41-12 with the
12 with the proposed Eleqtrif"_d Plant wouldba
correct as & reference to my Bcohedule of E

woiild show and should read Rs.li-12 mhtha

12 with the proposed new Elect:;ic_plant'.‘: raspeetx )

error and have the honour to 'req’.ze‘-stv}f‘bhjst;‘d
to Government for attachment to my let.tar

taken alore without reference to themﬂin
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| .l . - 2 Glok n g
\ : Spare copies- Station Madras.
A . C.A. Innes Egq., I.C.8.
: From (Mame , Lo

Director of Indus

@wiqnation

i

diz,

* 1 have the honour to submi

report on the experiments mthe m

R e




. ought to publish the result of its experiments even
| 1r they are failures:
3. If Govemment apyrove of the report
being issued as a bulletin, I propose before
publication to submit it for oriticism to Professor
James of the Engineering College and to the Chief
Engineer.

4. Efforts will be made to sell the plant .
Sanction i8 requested to thie course.

1 have the honouxr to be,

Sir;

Your most obedient servant,

Director of Industries.

T m—
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of »sand

arbiole published in the ]
1908, and in May 1914 m»‘-" |

4

proposals for the incei:ﬁim

‘with send ‘8o that the
in quality and m sen'




presented that if properly made lime bricks had a
crughing strength of between 200 and 360 tong per
square foot and were far superior to the ordinary
Madres brick . The South Indian Industrials had
sgreed to asnist the experiments by offering a

gite and free accommodation for them as well as
meteriale st cost price, and in the event of the
experiments proving successful, had expressed

their willingnees to take over any machinexry.
purchased by Govemment and to carry on commercially

the manufacture of the bricks. Some correspondence

A
T J

followed, and eventually in G.0. No.l472 Educationel
dated the 23rd December 1914 Government sanctioned
the inception of the experiments

2 Cbjectg of the experiuments. It will be

seen that Mr. Tressler set out to prove two points,
name ly

(1) that with the wmaterials available in
Madras lime bricks could be manufactured at about
the same cost as clay bricks, and

(2) that the bricke when made would show
& much higher crushing strengbth than the ordinary
Madras clay bricks.

It was hoped tnat if thesge two points
gould be established a promiging field for private
enterprise would be opened in places where good
clay is difficult to obtain while lime and sand

are plentiful.

3. The plent:~ On receipt of the sanction
of Governument , orders were at once placed with an
English firm for the supply of brick making
machinery sufficient for an output of 8000 bricks
& day . The indent comprised a 9 ft. overdriven
grinding and wixing will, automatic feeder and
eleva.tor brick making press, steam hardening
chanber, tumtables end trmsfer oar. FPart of the

i _,plmt Was aalivered in Jme 1915 , but. owins to the

; 'j'f“war md 'che fm"’ nat m

5 g o

complated t:l ll Beptenber

ta faand

however ware mde rcsr

A &}i j._, {s.

hion mmlarl.v two mm oub

,,i#; i

§% o

ment house Di\;isidh

§ ,.b‘ 5 2% d
k b ‘“7 S B

B ' Prooe&sat

& v\-px*l'l

S l:lme obtained alrepdirﬁ.'
" mduef,rial’s‘ 'btd_,

S

""'"tns kiln' andtstmad "

s P in
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"means of an elaborate arrangement aof J.evers wiich
"transmited the neoessazy Pressure . Af’cer baing 5
"pressed, the bricks were automatioally pushed out
"of the moulds , and-remained at the top of the
"circular revolving tuwbe until taken off by coolies
"and placed on transfer cars. The oars"were then
"conveyed to the hardening chamber , whiéh is a long
"steel oylinder resembling a Lancashire boiler but
"is of greater length. Tnis chauﬁer hag & holding
'capacity of accd bricks. Wnen f,he chamber was full
"the heavy doors were lowered and bolted. The gtean
"wag then turned on and maintained-at a pressure of
“120 lbe per s89. inch for a period of IC hours. The
‘brickes were subsequently withdrawn and after cool-
"ing were feady for uge. In the hardening chamber a
“chemical reaction takes place between the lime and
"part of the sand forming a oompound to which the
"strength of the brick is due. Under the action of
".the #% steam the gilica is partly converted into a

"goluble modification. Ae each sand particle is
"surrounded by lime the activg gilica and lime
"unite to foru a caleium hydro gilicate which acte
"a8 a binder betwee-h the different gand particles
‘end gives the brick its strength."

D s Courge of the experiments.- Experiments

were begun in January 1916, the plent at that time
comprieging the brick press gnd hardening chamber
obtained from England, an ordinary mortar mill, end
the old steam engine and boi lers referred to above.
It was found that in order to brepare sufficient
mwixture fqr one day's pressing it was necessary forv
the morter mill to be worked for g doy's . The oost
of eperation was consaquently ruinous de these
preliminazy tests were brought to a termination in

April pending the arrival of the baia.noe cf plmt
The number af brioks made during thie period wu

L5

‘&t Washermanpet
 these trials ‘#e!za sdb
etmsth,f&themm. ri

\ in character. md,;orunhhéz o ‘an

o . ¢ biiof Tests carried out at tlmm 7

‘ Jm\uszy'ahnnda‘?omhm;% engtng

o 10787 40 21712 hans Derieq £4.
« . ‘alk the bricks tested «of 143

From January to the end of ‘*m&-ah
continued but. no ‘rm;hér ﬁam

. made s HRFoll Apad b ifo ‘Septeube

, ;sméndedxfpentinsk&hs mivt&
_plent . The grinding mill
erection was completed in §
‘de lay subseqmﬁily enmﬁ
’ohe pil.le.rs caming tha

e




In Noveuber a number of bricks were seht to the

»

Enginegring College to be tested. These bricks had

R '3
been ‘made from gea-sand and slaked lime. '300 lbs. )
of gand and 150 lbs of lime were first mixed and ground I .

8
2 £ b i titen lbe . of ‘sand were added i
together for/minutes ‘,h 950 ’ Hateriéfh L 5 'I'otii o

o 8
R S er oo

AL T S

e rarine i A< N M

and the whole mixture wae then ground for ancther 4 ¢t Cdass . et e oompo»& (Plid_
minutes. The teets ‘showed crushing etrengthe varying v - e Sx'ggﬂinqs
from 6267 to 120.7 tone per s8q. foot , the average being : g | ! . A el Oy
7% .1 tone per square foot. These results wexre un- A. Waghed 8eﬁ—smd md Lo en
; ' glaked 1 \ agg o
gatisfactory . Accordingly warious experimentg were made . 1me L 18
| B. River sand md 1
The period of grinding was extended to 18 minutes, and : e s ‘k'id‘
: By : : ; DS L i
river send, sea~sand washed and ‘unwashed, snd river and : v et Rivey mWMd G
: _ ‘ | § N aw d in equal L e
sea-gand mixed were all used in. umaking the bricks . n J ; g ﬁg portions and L g
- ¥ L w} ed lim Lid = 18 Ailde Rl
Further teste were carried out ‘at the Engineering College : : o s
: [ P i S f}n*wa:g‘d soa—sand - teal o
the regults of whicnh ‘are sumumariged in the annexed table:- it sadh % it iy ed lime . &8 . i 3575’ :
W aEe X s e 58 :
D S J‘ Loudh g "
- 3 : . : E.». ,.k X h ‘; ‘% ‘ iu'.“'" rYe "‘wi" ! 4 _}12 wals AN
: Total « * Crushing strength in tons 3 A $ . a7 2 "
Materials of ; pPeriod per 8q . ft. E & . ol Roptas T ARG T
Maxk . which af > = ; : 5 / (e
Bricks were grinding . ‘ ! | s o
compoged . - ‘ Maximum Minimum. Aversge. :
A- Waghed ses-sand and
glaked lime 18 . . 53%.82 4C .64
"} B. River sand and F
g slaked lime 38 72 .99 53%.24
c. River and sea-sgand
mixed in equal
proportions and :
glaked lime 8 89 .1% 53%.3%
D. Unwashed sea-sand

end slaked lime A8 - 141.74 74 43

It will be observed that the lengthening of the period of
grinding had improved the crushing strength of the bricks

made in the ordinery way with unwashed sea sand end sleked
lime . The bricks sent for thie trial were also vtested
for absorption ® for a period of 24 hours; and the results
showed that each brick sbsorbed in thst period 14 5 ozs.
of wéter og 12% of their weight . Subsequently further
tests were made of brioke wnich after manufacture had been
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bricks at about the same cost a8 orxdinsry olay bricks.
Secondly , we had not pucceeded in meking bricks of the

very superior quality anticipated by Mr. Tregsler.

The bricke it is true, were massive, firm end clean in
ghape, and to all oubward,appearanoes were excellent .
But not only did the bricks vary in .qu,a.li‘by to a.n
exoessive extent but also in 'point of orushing

gt rength they were on an average inferior to the stook
clay bricks made in Madras bty the public:Works Depprt-

ment . A reference to Profeegsional Papers No.5 of the

College of Engineering Experiments on the Strength of ; .
PR h Jn ot

Materials will prove tnis point .

8. Further Enquiries made. Accordingly in s Priteey
December 1916 I closed the factory down . The next )% V way “"h'w
point for determinat ion was whether it was worth & o awi /

: : 2/ /Unm
invesgting in the plant proposed by Mr. Couchman and i o Ane oloue

carrying on the experiments in 1917-18 at an estimated| (mesr Vey,

cost of Re .58 ,000. The answer to thie Question
depended on three uncertain factors:-

(1) whether we oould'produce a briok wnioh
would compete in price and quality with P .W.D. stock
clay bricks wnich have a orushing s’orenéth varying

from ICC to 120 tohs to the square foot and sell for

Re.l8 per lcccf.

(2) if not , whether we could produce a superior

brick st aiémewhat higher price and @'

4

(3) if eo, whether there was likely to be a market

in Madras for expensive bricks showing a crushing
strength of not lees than 150 tans to the 8q. foot.

A Turther point which euggested itseu’ for
enquiry wae whether the oonditions in any parb of the

“Madras Presidenoy we re auitable f’or lime briok men uf acture,

In Madres itself clay , at. any rat.e of fair quality T
a.vaila,ble But it was poesible that in other districbs

where lime and sand were plentirul olay might be gcarce
and bricke and bui lding stone dear-

15
C’ /5,7///7 O

e e Lok

5

“
> _pad
S0
O"aﬁrz‘lérﬁﬁq
e
8.
b

Mr. Green, the Assistant

‘menuf acture of lime send brick

‘@ the subject , 1 obtained

About 12 years ego two s
pade in tygﬁ%iﬂ@d;to,_; ,
& commercial scale, but b

a feilure. Quite recently

poesibility . (" A copy. of Mr. ?
appended ,) . It containe m :m
confidentisl nature waich it
the syndicate to publish,
report may be treated as
however thlﬁ ednd&i X




clags bri_g}:‘ .
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been left in the 8ilo for 24 hours. It is probable,

I think that with the experience gained at our own : 18 i : . (2) Forrqaam
factory and in the light of the information obtain- " give accurate figures af

¥

ed from Colombo, we ocould improve the quality of ‘5 ' takins a line by the figuref

our bricke and possibly attain an average orushing 4 ' end modifying them with refs

strength of at least 15C tones »® to the'sq. foot . ' ] 2 lime, sand and fuel in Madrae

But to ensure these results, it would be necessary ' we could not produce the bricke

not only to invest in an efficient power plant but ” \ : ; Re.22 per 1000 and I think 1 p

algo to add to our existing machinery at least a | cost would be nearer Re .25 p,

Tube Mill. Soume elaboration of our processes of : . (3) But olay bricks of suff

manufacture would also be necessary wnich would add ; quality cen be obtained in Madras

to the costs of production. But whether it would 1 . and Re.l8 per ICOC, and thgre 13

be worth going to this expenee depends on the market 1 o ; eny large demend for more expensiy

. . ‘? .
for high olass bricks in Madras, and'in this respeoct : 1 i better in quality .

out-look ig not hopeful. The Agents of the Madras : ] ' (4) Conditions mthﬁm

end Southermn Mahratta and South Indian Rai iwhys, | : generally are not favoursble fo

the Special Enginecr to the Corporation of adras 1 _ industry . In places where good

and the Chief Engineer of the Madras Port Trust were

all consulted, but none of them held out any hopes

that there would bé a large demend for a¥more

expengive brick of better q_uality then the best type

of cley bricks made in Madrsse . ' I also consulted all

Superintending Enginéers in the Presidency , as to

whether owing to ‘the absence of clay and building | ‘ : Pregidenoy . |
stone prospects were favourable in any part’' of the ; 7 . i b (5) In -t.hg ,
Pregidency for lime éand bricke. The Superintending : that weemmmu
E’ngineezh') II1 Cirole)has not replied, but th‘e‘“pliee » 1 «3 " .* : m,

of the others were all unfavourable. In all oircles

except the second good brick making clay 1ig availasble, E \ 2 ] s

end in thne second circle good stone 18 proocurable st

‘cheap rates . k &

0. . Conclusions. ' My oonolusichs may be :

gunmarized as below:-

(1) If we go to the e®pense of improving our

machinery end elaborate the process of manufacture

1

we oould probably rely on producing & really high. - ~‘, L5

kS

.
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There i8 no record of the omdi ions un
made or of the oomstituents en

f IR
&

Original
dimension

of or.oae
gection.

o e i

n@es .

Thiock-
ness

Area of  Welght
CToBs . e
section.  Briock. Total

—

Inches. §4.Inches. 1lbs.0ze. Grns. Tons

,;

57
4.37
4 .37
4.38
4.38
4 .38

X 900
X 9.00
X 900
X 9.00
x 9.0

x 9.00

2%
2%
2%
2%
2%
2%

29 33
39 .35
39 .33
39 42
39 42
39 .42

N OO O~y
Lo
m
o

RESULTS CF COMPRESSION TESTS ON LIME SAND
These bricks were made from inwashed sea sand &

-

Statement 1l. November ax:t

.

%

Criginal
dimengion

cross of
gection

e e ot o e o e

Inches .

Thick-
nees .

Area of  Weight
crogs gh a
section. = Brick.

Inches . 8q.Inches. lbs. gzs. ums

4.41
4 -38 5

4

4
4

4
4

0 NN

+39
37
.38
+40
39

-

BB

X 8.98
x 9.01
X 9.00
X 9.00
#8.98
x 8.96

x 9.02

X 9.04

x 9.0l
x 900
[oe

9 0C

2%
2
2%
23
23
2%
2%

.
o

39.66
39 .46




4

Original

dimension
of cross

gection .

Thick-  Area of
ness . oross
' gection.

mcgz;n :

Inches . $8qQ smohgé .

:

4 .37 x 8.90
4 .38 x 9.0C
4.37 x 9 00

23 38.89 6
2% 3942 6
2% 3.8 8

RESULTS OF COMPRESSION TESTS ON LIME

These bricke were mdefmmhadlﬁi
' resulting brick being steeped in w

Original
dimension
of cross
gection .

Inohés o

4.37 % 9.00

4 40 ;‘9 .00
4.38x 9.04




5 '$
.
*
43
. 2
.
s 5

t.'

Original s e
dimension Thiock- Area of
af oross ness. oross
segtion. section.

Inches . Inches . 8q .Inches .

4.38x 901 2% 39 .46 £ 7 1
4.39 x 900 2% 881 7
4.39 x 9.00 2% 3951 6 12

6

Boiler could not be maintained et the requisite |

5

. Statement 11l (4
. RESULTS OF COMPRESSION TESTS ON

Criginal

dimension
oroes
gection .

- —— e e

Inches .

4 3P% 003

438 x 9.00

% ~4§_'_2‘_: x."f_S'-99" '




slaked lime .

: oo b g ' §  criginel _ s
. : ' ‘dimeflsion Thick- Area of Weight

; ] ] of oroes ness: oress e e
‘ e & sgct:lon section. Pelok. -

3 Inches. Inches. 8Sq.Inches. lbs. C2z8. Gms.

;.'? 4.38 X 9 00 2% 39 .42 6 5 400

: 1 4.38 x 8.99 211/16 39.38 6 12 ¢  ,‘
: 487 % B9y - 23 39.29 6 13 Moo

1 RESULTS OF COMPRESSION TESTS ON LIME SAND
\ . ‘These bricks were made from a mixture of ri
I slaked lime the resulting bricks being

i for 24 hours. e
| g original
- E § dimension Thick- Area dof
: . L § - of cross neegs . crogs .
| ' ] ¢ gep't, ion . ‘BGQb ion.

\ : ; ' | Inches . Inches. 8q.Inches.

' 1 4375908 2%
¥ oo @ 430 00
; 4.38 % 9.00




%
§ = > S
%
“
;
3 3

original : L
dimension Thick-  Area of
of croms ness. - oross
gection. section.

Inohﬁh : Inoches <

¥

4.36 x 9.02 23 39 .33 1 ¢ 8
430x 898 28 348 1 it &e
4.39 x 8.99 2% 947 -8 3 S0

.

Boiler preséure tm.der.lao 1lbs p.rsqmch :

.

Statement 111 (8) Deo
RESULTS OF COMPRESSION TESTS ON LIME

These bricks were made from mwéghid‘f’sﬁ"
~ resulting bricks being steeped

Criginal v SR
dimension Toniock- Area of

of .crosse ness. eross

gBection. gsection .

Inches . Inches . 89 : In@h“ -




i s i

"‘-; 5 - ¢ '! ! A 1 .
o bt ‘i Edoen ~ original f :
‘ . dimension Thick-  Area of
‘i ' renastl. My - BanoA] %o of cfoss ness . oross
; gsection. sectimm . e
Inéhes : Inches. 89 .Inches. J.bs\;. cza:/‘. m 7
I 436 %900 2% 39 .24 & 23.3§ 
: L 437x 898 211/26 394 6 3 W
j .  Stetement 1V. January 30
: | | -
' : s § criginal -
; : ‘et G ddunension Thick-  Area af
G i of cross ness. - oroes
; - & section . seotion.
‘ ~ e Inches. mmohu .
: E 436 x808 148 &
» : B < ¥ St
, 4.38 x"8.99




Lo e ot i B bl i 1 original © ‘
: : . ; dimension Thiok- Area of
| : : i of crogs. ness . - eroes
4 gection. section .

: : . . Bl  ches. Inches. §q.Inches. lbs. Ozﬂm

’ ' | G " 4.38x 8.99 2% 3038 &
4 .37 x 8.99 2% . 39.29

RESULTS CF COMPRESSICN TESTS ON LIME
| Bricks manufactured from River mdmd
] | steeped for 24 hours in water. o
' .- : | 8 original .-
; . : B dimension Thick~  Area of
, | o cross ness . cross
. B section. section .
~ U  Inches.  Inches. 84 .Inches.
| - e W 438x898 2%
] % 4 “ £
| : 4.3 x 8.79




Original
di mension
of coross
sectign .

 ——— .

E Indéhes .

Thick~  Area of ‘Weignt
ness . oross . o

Inches. 8q.Inches. 1lbs. 0z8.

4.38 X 8.96

4 .38 x 8.96

2% 39 .25 6 15
2% 39.33 6 B

% Statement 1V. Jsnuary 30th 191

Bricks manufactured from muahedsotmm
brick steeped in water for 24 hours

Criginal
- dimension
. of crosd
gection .

Thick-  Area of
ness . oroes
- section.

Inches .

Inches. 8q. mohg.].b .

LS




. e criginal
: 3 : : dimension
: ; o e g : af ocress . ness.
¢ ; g . B i
G 8, A Ingpes . Inches. 8q.Inches.

, : 4.38x 9.03 2% 39 55 kAR
‘ ‘ . . 436x90l1 2% Wes 1 '9,1'7195‘95525

¥

: : original
dimension Thick- = Area of
: : ~ 3 of oross ness . oross
- gection. : section .
: : Inches . Inches . 8Q .Inches. e
. . . 437x 900 21116
- 4.38x 8.97 2%




Thick-
ness .

- eross
gsection.

2% -
22

39 51
29950

7

Statement 1V.

Bricks menufactured from mmhod sea
 resulting brick steeped in water

¥ = IAE y

Thick-
ness .

Inches .

'

8

5 it ‘. g : ; dimsim
: ol & of cvoss
‘ gsection .
: | Inches .
n g ‘roa
\ | i  original
: 4 'ff ~ dimension
g
’ | o Inches .
| | : & . 441 x9 L4
| 439 % 903




: | RESULTS CF OCMPRESSION TESTS ON LIME
e ; B Bricks (3 months old) manufactured from
' o ' : : slaked lime. e
i - 4 ‘ l i ‘ 7 —~ 3 ; .',
: ’ : ¢riginal o i
ny el . dimension Thick-  Area of - Weignt
Sl R : of cpoes ness . cross o
b3 : . g section. ~section. Briok.
el QUi B inones. = Inches. Sq.Inches. 1lbs. Ozs. Grns .
4 .42 x 9.82 2% 39 .87 13 W »‘ . 1’463&2;
4.38 x 8.97 2% 30.20 . 7 b 4w R
Statement 1V.
§  COriginal . o
] dimension Thiock- Area af ~ Weight
: af cross ness . oross '
. : ] gsection section.
3 § mones.  Iches.
¥ S
. 4.38 ¥Yoc 2%
4.39 x 9.00 2%




i
LA Ly A
. s “ . . 4 7 % % »

S i ke 2§ s U dimension Thick- Area of
i S8 of oress ness . oross -

* : A e T . sectim. . wectien. peldel:
; . 44 s o ; ; Inches . Inohos'.r Sq.mohea. ibs.‘czs‘. m

. 1 AA.}6 x 8.99 266 439 .20 6 M =
! ‘ B 2436 x898 2.71 9.5 6 B AR

- ’% | ‘ sbf,emant Vi |
] 4 'RESULTS OF COMPRESSION TESTS ON LIME
’ v | Bricks manufactured st Oolon‘bp.“_— .

Phivke Amn o --wi!?ht‘
ness. . cresh . . @
section.  Briok.

Inches. 84.Inohes. lbs. 0zs

; S : . oAexeT 2.79 362

D4.27% 8.78 2.84 3749

.
% o ¢ »
-
AT, THEL § i % 3 i b 3 v n
. <
d £ 7 g . T
& pe > % E 3
A
. : et
5 .
- & :
i - 5




© (17tn April 1917)

o

Bricks menufactured fmgmmam sa

‘ ‘ end unground Sea sand.
original en
dimension Thiock- Area of Weight i
of cross nese . o s
| | B  section. - Brick: = Total
: N ! 4 o ‘ - ‘ e
‘ Inches . Inches. 8q.Inches. 1lbs. 0zs. Ums. Ml
- : 4.38x 8.98 268 39 .33 6 13 o 29
4.39%x9.00 2.7 39 51 6 8 >3 Bag
3 Boiler pressure could only be maintained at a pres
, a- Inch. - -

i original
dimension Thi ok~ Area of
of oroses ness . oross
section. section.
: B - Inches.
4 ; : 438 x 900 2.72 39 42
g sl 3
4

Boiler prescure
~ 8a. Inch



.
&
'

river kand .

original : ﬂ -
dimension . Thick- Area of . Welght ., .

of cross ness . cross o - o .-
seotibn . section. Brick. .

Inches - Inches. §4.Inches. 1bs. Ozs. Gins. Tans
$37x900 . 271 A ;o9 N

4 .40 x 9.97 2 .84 4% .87 1 ?

. Boiler pressure would only be Mﬁ&iﬁ‘# “ :

84 . Inch .
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the plent does not’ a.ppeasr to have been a very
grest success, and it se-ms 1mprob$bld that the
plant would havg',‘?wetumed, if the poesibilities of
commercial menufacture had been established, for
there has always been a considerable déma_ngl in .
Ceylon for a good quality brick

There wag apparemtly en 1nt.erval of aboub
I years before the manufacture of lime sand bricks
wae again considered, when at the suggestion of the
Public Works Department a private eyndioétev on the
advice of the previous owner of the factory, indented

for machinery of Messrs. Herbex’t Alexander and

Compeny 's manufacture, the procees being elaborated

by the introduction of & Tube Mill and in other wayse.
It is somewhat significent that the machinery indent-
ed for in thie occassion was not of Messrs. Sutoliffe
Speakman's manufacture, and it seems obvious that
thie plent was never really satisgfactory. COn account
of the war intervening, d.elivery of the new machinery
was not completed until the middie of lasﬁ year and
the factory was not started until September last .

I have divided my analyeis of the existing
plant and its operation, under various hevadsz-
Materials:~ The bricks are made from coral lime and
gsea sand with the addition of the requigite amount of
moisture. The factory is situated on the sea shore
and is flanked on one side by the mouth of a river.
The sand is washed up on the sea shore and the side
of the river facing the factory , consedquently thise
material is obtained practically wit.hoin‘. cost . "I'he
gand KppE appears to be coarger thaxi ordinary sea
gand and is very hard. The oora.L 1e brolxint‘)”:
distance of 5C miles atid the oost is high working out.
e.t Re 15-8-0 a ton of coral, LiQuid ruel ie used for
power productian and the oost :ls about, Rs 9-8—0 per
i’w ot lc hours working The brioks are steamad
during the night and to raiso the requisito amomt ct

.

silios paving and
~end end passes out sut
the grinding being




&
gequently sbout 124 % of the total mixture sgainst a¥out

. larger amount ‘of lime. ; ; :
. 1 L ]

after igsuing from the silos is mixed with an equal ,
guantity o wmground sand, the eamount o lime used is con-

9% employed in our experiments. I believe however that
with their system of manufacture it 15 usuq.i to use a : ; A :

| | 30 briek.s, a dur*adal': "umm 18
plent:- The plant comprises. 2 kilne each of a capacity

of 3 tons;a Ball Mill, Tube Mill, mlevator and Trowgh . . A

2 8ilos, 2 Kneading Mille, 2 Power Preeres, Hand press
‘fdea of the load they

brw.ght two bricks bsak 1

for pressing fenoy and irregular shaped bricks, and 2
Hardening Chaubers 52' long and %'-6" diameter, each of
a capacity of 4500 'bricks. A 75 B.H/P. Homseby liquid
fuel buming oil engine? ig installed for driving the
various machines; and & 24' X 6'-6" Lencashire Boiler .
for sup lying steam to the nardeniﬁg Chanbers . The
stean hardening chambers are much longer and smaller inr | Sample 1.
diameter then oursg and it ie probable that more regualr
heating of the bricke résults, as the heat 18 more
diffused. The hardening chambers at the Colombo factory
are built into i:ric‘.& work in the same way as a steau b®
boiler and congeduent ly the loss by radiation is reduced
to a minimum. Thesge chambers are never allowed to cood ; %
down but are kept warm during the day by the introduction
of & small quantity of steam. The brick making machinery
ig of Mesers. Herbert Alexander and Co's manufacture. The
coet of the complete machinery including erection was ' e
Rs . 103,00 - o - a5 ‘
Qutput end cost of production.- The Eoutput to date ie E

300,000 the whole of whioch have been taken by the

Ceylon Railway . Each press is capable of an output df

17 bricks per minute &nd the maximun output is thus

about, 20,000 per day of 10 hours but the output ie governed

by the capacity of the two herdening chaubers which is . )
cnly lo 000 &and the latter figure aocordingly repreaent.s : |
their actual outtum. The cost of produab‘i»cn including i e
interest and deprecistion charges 1s Re %5 per 1000, but / .

-um-—-

if enotner hardening chamber ms inettuea f.here 1s no



are available, and owing to the absence of com-
petition these bricks command & market price of
Rs -32_/- per 1000 . 'I’hga.coordingly make & prafit ~ X
of Rs.7 per 1000 bricks. There is ny good olay
found in Ceylon and ordinary countiy hand made
brick# which in Madras sell at .about Rs .5 per
thousand command in Colombo a price of about

RS .28 per thousand. The only other class of
bricke menufactured in Ceylon are cement bricks
and these are sold from Rs .40 to 50 per 1000 .

In the absence of competition these lime bricks
comnand a higher price than their real merits
probably justify.

Conoclugsions:- The salient features of the

Colombo plant are the preparation of fresh lime
on the spot, the thorough amalgamation of the

sand and lime by meens of a Tube Mill, and the

——

sradd effect obtained by mixing the matured ?’“i‘—“*

mixture with unground sand. The process of
manufacture employed is unquestionably on the

right lines, and is the result of experience
gained with the two preceding plants. It is
desirable for a Lime Br'ick Factory to manu- _
facture its own lime as in this case only can a_]

sup;ly of fresh lime be .&Bsured. .Anéther
important point is that it is preferable to slake
the lime when in cmtact with the sand after a
Preliminary mixing in the tube mill.

The presces installed in this factory are \
af Mesers. Herbert Alexender and Co's manufacture \!
'and are preferable to the type of press adopted by 1
the Department . They appear to be more strongly
oonstructed, the design is better, and what is per—

hape more important the bricks are subjected to a
greater pressure. .

. The introduction of a tube mill for grind-
ing the preliminary mixture is necessary for

bricks . .The orushins-md tani.i‘”

are momased fherebs, md t :

is effected. In the case¢
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and & prees with no intemdi%te anmgemmbs for
geouring preliminary gxmdlné and amalgumsbicn o
the send and lime. I am also of the opinion that
the sm&gst plent capsble dtioperat.ing on a

comnercial ® scale must have an oubtum‘ of at

leask 20,000 bricks per day . This is the “maximum .
‘capacity of the Colombo plsnt, end also dof the
plent situsted at Merwe in the Bombayf%IQSidenoy-

v There ig little doubt that by the
introduction of additional machinery, end by the
preparation of the lime at the factory itself , lime
gand bricke ocould be produced in Madras to give a
nigh erushing strength, but including the interest
and dppxeoiation chargee it is not likely thsat
bricks could be menufactured by this more elaboraste
procees at a less cost thnan about R8 22 per ﬁgpusand
end we sghould have g,o face the competition of P.W.D.
clay briokg,which socording to tests carried out by
the Ensineé;rins_ College show average orushing
gtrengthe of over 1) tme per 89. £t. 'Wnder these
circumstances I do not think tha# the manufacture af
lime sand bricks casn be made commercially profitable
in Madrae . @iven the necessary plant it is not
difficult to menufacture lime sand brickS, but it is
an extzeme&y diffiocult propeeitiom for such a plent
to prove & commercial success in the face ® of the -

competition of cley bricks wnich cen be produced st a

macn lower price.

L. B. GRELN
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‘pime:Sand Bricks:+ -Regarding the poasibilitx 0#

“"~ihé experiment  in’the manufacture of -

ExoLosuREs.

S

Sp‘r. mpi“..4......................

Y

(Qwi%ﬁaﬁoﬂ) Director 01‘ Industrle! W?

_ e ..
”, _ ¢ . - . A T e I have the honour to reply to Government Men 0
} / 7 """ o. 1882 a-9 dated the 1st of August 1917, Tegarding
poseibility of reviving the -experiment in the mnu:t
lime sand bricks elsewhere than in Madras.
: basy tges ' »{, 2. 1 enclose a note by )(r. @reen on the pola'_
will be seen that under certain conditions, ond
they withstood the strong sea air, t.he bricks co

=
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3. I have had a long disousaion.dnighdﬂnstéiﬁ uith:ﬁi,fgdoeﬁ:
Mackenzie o:f‘,the South India Industrialﬁ.f; AHe';_gree, generally
with ay report, with the exception that hé' thinks that there
Apart from the lack
of an adequate power and steam raising plant, he considers that
the main misteké wé'made was in not providsng s proper grading
effect by means of a tube mills .. Provided:that he.can sesure

might be a market for the bricks at Kolar.

the existing plant at a low price, and that his Directors agree
he is prepared to go on with the experiments, and subject to
confirmation by Government I have offered him the plant for

R8s . 9500.
plant a8 it stands is not elaborate enough, and i8 not very

The price may seem somewhat low, but sutcliffe Speakman's

satisfactory in other respects.,

4, I am not anxious to commence experimen{';s at Masulipatam 8,

and T do not Bes how we could get over the difficulty of the power

plant and boilers. The required machinery is certainly unobtain-/
/

/

able under present eomnditions. , ‘ciuil . .. !
5. _ .If we can get the South India Industrials to carry on the

experiment it will be something accomplished, and I favour this
solution of the difficulty. The issue of the report may be

deferred until It.he negotiations are completed.

¥

y I have the honour to be,

sir,

Your most obedient Servant ,

& AL A at - v -
: i it
. 2 A o 8- e CHLBOERE TS RO I I TaE !
M.N. For Director of Tndustries.
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they were pressed was ground in an old ltorbor nn 'bhe reault
59 4 A8 Dadaylioesy %o QIIlldedium SHF &0 900

being that the bricks always crumbled to an excessive extent.
4, A Schedule showing the cost of construeting a wall 100
square feet in area X 1'-0" thick of cement coated clay bricks

is’ a‘bta.ched It will be geen that the cost works out at

RB 65—14-0 g e.t the pre war price “5f cement the cost would be
about RS. b1—8—0 . The cost of constructing a 1ime sand brick
wall of 150 oubic feet content would be RS. 49. Consequently

5 o it waS the general prac'bice t.o coa’o clay vrick walls through—

out with cement. 1ime bricks would ‘be cheaper(.prcvided that' they

proved impervious t.o the etrong sea air) On the other hand

ir 1t is mEXy customary, as it appearsto be to coat the clay
bricxs only to a height of Bix feet. it would probably be found
moxre Vexpensive to employ lime bricke for ordinary building

constructiori.
5 Masulipatam is probably as suitableé a place as éan be
found i‘n this 'Pres'idency for the zﬁanufgeﬁuré of 1ime sand bricks,
bu‘b even ﬁqerc thc cxperimcnt would be attended with risk. I
cannot gee how we can hope to conduct. furt.her experimerxt.s under
present conditions for we have no engine or boiler available and
it is quite imposeible ‘oo obtain these until there i8 a resumption

4

of normal conditions. Moreover if they were avallable the

required outlay would be very considerable. I am not therefore
in favour of further experiments being undertaken at present,
and thinmk that if t,he soutix India industrials are prepared to

) i

purchase t.he pla.nt a.t a reasona.ble price it would be advisable

to a.ccept their offer. 4 If we had an a.dequate gteam raising

SR IO 8 fegllia i
and power planta available the position would of course be some-
") 5.3 39 R ] ¥ ED Py £ i . - .

h?t. different .

nidale wis

Lime Brioks and’-chum moTtA:
: e e
W RS. 18. per 1000.

\ E- . 4

2150 Lime Bricks @ Rs. 18/_”,,@'1000

15 C.ft. 1ime at RS. 13-8-0 per 100 o.ft.. |
30 C.ft. sand at R8. 10-10-0 per 100 crt
i 30 C.ft. mortar @ R8. 3-0-0 per 100 c.f.‘t..
T 5t

1 . brick layers @ Rs .0/12/-- each.
.' 3 aen 0001168 @ R8. 0/5/’ ' e
9 boy coolies @ Rs. 0/3/~ e

S

sundries.

150 ¢ .ft. of brick work = Rs.

%




rbe‘n’é‘rip

tion.

Quantity

do

do

do

do

do

:14 ' B i P

28 19

sand

‘Boy cool 1es

Loading on bo&te.

Conveyance by boat to the
Basin at na.sulipa.tam 48 miles.o—»

Unloading from bou‘bs a.t
Masulipatanm.

Loading on carts st 'bhe o

Carting from the Basm "‘Eo !
the workspot 2 miles sverage
a.t 250 bricks per cart or say

8 bandly loads on road @
0=-2~0 per bandy per mile :

Unloading from carts
Lime P ‘ Py o

Grinding mort.ar
Brick 1wers
Men coolies
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Materials and Labour. .
Dgacription. per | Amount rotal.

Fer 100 Sq.ft"1"3% c.ftlL dm o, 13- 8 0 |100 c.ft.0
a A A L A
plastering "¢ "

 Eroelwedts | o a0
‘withedtme .0 | 78 c.Pt| grinding .acrtar

mortex g thick| 1, B olgpaver

Ea
Sl

1 1ime & 2 sandi 1/2 _ | Man cooly
.‘v o ‘4‘1 e W » -l ) %3 Bog

R ol

; ¢ qu cooly.

@ S < Rl o i ¥
o
N
Lo O = A e G e il <
[0
%
=
oo TSRl o e o WP il > I
-
N

Sundrigs.

per sguare of 13' thickness of.wall or 150 o.Tu. brick in chunam 53-1-0
Cément plastering per 100 &.ft. on exposed portion. ~ 10=15~0

W i &

Chunam plastering . do inside ... 1-14-0

o e s e

e, %" 150 ¢.ft. of 14' thick brick |  65-14-0
WIls, | il
sd. T.K.T. Veeraraghavachari.

I,.F. District Engineer,

¥iagtna,

: cendpuantity . .. Farticulars. Rate. |
- e ﬁ'—ﬁ * | "lﬁfz RS. AB.PS. R8. AS. PS. RE.AB.PS.

7!




EXNCLOSURES.
¥o. 1 Copy of legter.

7. e R sa e d A
From  (DMame) ... 1 it

Fo §he . OHIEF ENGINEER, .«

Siz,

dated 7-9-1917, I have the honour

ed the Lime,usmnaiiﬁ"cx: 1
on 38-9-1917 with the ¢

of no use to




_t‘iié'g\ﬁhgine:or in this

that the plant is not required;by;iny Exec

Circle. According to this figures the cost works out to Rs. 17

per 1000 at Madras and the bricks have a crushing etrengéh of

85 tons per sq.ft. Professor James gives the crushing atrehgtplfi

of the bricks (9% x 44 x 3% nearly) used on the Ripon buildinés.ur
First crack 38.6 toﬁs per éq.ft. : &

strength
Maximum crushing/10€.6,tons,per sq.ft.

Bricks 8.35" x 4.33" x 3.88" average of 8.
First crack 30.9 Tons per s3.ft.

Maximum ‘orushing 100 ,, ’3

(3) I understand that the Director proposes sending the plant

to Ceylon.
(4) I enclose copy of letter from Superintendent of Shops No.

399-S.E01’- » d&ted 88_9-1917t

I have the honour to be,
8ir;

: : : Your most obedient servant,

: Supg. Engineer, V Circle.

N |
G LgE=
)

—

M

-




?’Mka o—i n.
T perim
& C'ch(,!. /Y= /8"”
WA b SR
txreloees) e o
‘) VYY) ‘Jc/I\Mgn—— ’
1




o gy i ried,

TR

g N . 08

o

G

N

e

P N

ExoLosurks.

8"“ m’i.. as et sacsarsasonasiinne




/
1

»
i
1

PR,

e, it -ocnl usolous to advort

TR o lank

i s
PR e
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 the M1 hlnpapcrs “

UG A T TS

t conditiens appear to provat}.

not seem = prepared to mako“s dif
;tinc its sale in the Iime- of ceyleﬂ

i ——

kl-o in the Indian and Eastern Enginoor auﬂ tﬁh

'ies and Power.

f ¥y

I have also been in communisation with the Indian

bns Board in regard to the possible use of the steam

1ing chamber, which forms part of the plant,
;e of greosoting timber for,railway sleepers.
oW been referred to the Railvay Board. who are making

f the railways administration could

for the

The matter

ries as to whether any o

ge it for this purpose,
I will inform Governnenﬁwi? I receive any further

unication on the subject from the Colembe firm, or from the

way Board. and in the meantime az@:rranging to insert par ti-

pldnt in the Journals mentiored in paragraph 2 of

s

.ra of the

&

. letter.
1 have the honour to be;

sl

8ir,

.

i Your most obedient servant,

Director of Industries.

. | SR
s

L

(




£

P

P
- .
) : .
S, T ol
2 4
'
N
i R i
7 3 X i
2 i
i 3 it 5y 2 3 }
i iy S5 2 e
=




ExoLOSURES.

‘Sand Brick Pl

Submitting the proposals rggéréi
sile Of duneniimacnee o

From (Oame)

Qwiquaﬁon

T> She Secretary o the Sovermment

Hore (Fduca tio

S
1168

s

21st Pebruary 1918,
ment Merorandur Yo.lE82
neve the honour to repe

%

definite dff¢rf§?




which Corporation arrived in Medras & few days ago, and

¥

after an exanination of the o

chinery confirmed the .. .
offer personally made. I recommend that this offer be

ARcCcep ted,

the lesding newspapers and technical journals of India

e . : T

end apgrt from the South Indie Industricles

@ P -

» xf 5 oA s - Yie b . b} = ¢
plifer Re,9500 this i= the only one that has been - -

. . -

receivec, i

Sy The g of the not be

Neec wing receipt of th payment of

$-on o A % . £ P e o »
¢ in ocné sgum 80 that there wiil be no

PR = R S Ay ey 'R R - R rhan 3 [ 'S ™”m
neea Lo enter into a contract with e Gwalior State Trust
in resnect v
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@ In G.0.No,1472 ldl.’ da.t.ed: the 23rd Deoembe_r;

> Government approved the proposald of the Director

i to manufacture lime bricks experimentally and sanct

purchase of the plant and accessories requirgd for

pose at an estimated cost of Rs.%5250. The pl&n‘l&

erected near the cement works of the South Indian' Indu

L

and 18 to be worked in co=operation with that firm,

agreed upon are that in erecting the plant the ﬁmal

: be furnished by the firm and AMPA the necessary cool

by the Govt. and that in wd'rking the machinery m

: to the first refusal of the plant on payment .

¢ (® In G.0.N0.1289 Rev. deted the 3lst May 1015

E 4

tioned the removal free of o e orr sea
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No further communication on the

g

year's budget for t.his experiment.
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YCHROMIUM," MADRAS.
POST BOX No. 484

Dear Mr.
Aé
'p'lant were ™

was placed.

the plent shipped m algo sunk by a submarin
I however ﬁxed up some tenmorary gear

of plant was being shipped. i
It is said t.o be in the Gl&nl"
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for interest. These ttmm
. tion, if the qxpe;imnt*nt ‘

> success.

| (@ Outatrm, L
' f» SCF ‘*  The maximum Qﬁt-tum; is ntfiﬁtﬂl
day at Rs.18 per thousand. We there

: 2. With the above data we may re

or logs.

(a) Staff

: (b) Materials and
upkeep.

] (c) Depreciation
. Interest

i
3

i A Staff .

Cost of tram rungmﬁ @nni’éi
4 tory vit.h %rper;:b;-gpyqt‘rv_
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F > The capital already e:

E Bk Ry given in G.0.,No 147

| X ; -14 after deduct

i Alluling a '

- full credit is
‘ obtained.
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I am afraid tha’othiﬂ

been much of a suocess up to date.

necessary plant it is not di:f‘ficﬁit b
bricks, and as Mr. Tresslar said in'p_
letter No 95 G}dated 21-11—1914 }t,ha t.wo
at iasue are (1) the cost of nu.nufaot

quality of the finished brick. Pre

experiment was intended to gettle tﬁé&ei
2. But a8 regards the first poin :
a8 it may seem , the present experiments
use at all, I observe that in the eatinate
with his letter No .61 G/ dated 20—-5—14 lﬁr
provided £500 for an engine agnd boiler &
some reason or other (t.herey is not-h.in‘gi.r on
the file) he did not order an engine am
He borrowed an old engine froam the S<m,‘-toﬂhi
triale and two boilers from Government Hous
ancient dug out (1itér511y the engine vm
the ground) proved inefficient. It W‘o
mill or the press, but nc;t both ‘toge‘rb'h
quently Mr. Green had to get a atpplem
from the Glass Works with the result
been running the plant m:»-bh tw'o -eaéi
the cost of power is ruinmp(,_g;_);g

what it would cost wi*oh a decent eng:

bricks. This is no doubt ths reﬁs
sent up a revised eatimate e
2 We-..are a.lsn. in»sdi{

point. ~ the fininhad;rb&cl'

reported t.o Gm"ernnmt o
of the plmtd\'iz : the’ g




/ 53.56 to 120.70 tons per sg
. 1916 Mr..Tressler had eo'h resu

; to 217.12 tons per square

‘ “that Sﬁome'ohing was wrong ¥ o R :
’ » mens of bricks in every conceivabl

as possible. Again however the

;,'
|
» ; 4 S
{ digappointing. In fact , worse .
i \ results were also most as‘:t_bni’#hi’x:é
; ‘unwashed sea sand bricks gave the b
' . | | 7542 & I4l-J¢ tons per square foot
| ‘ i | that this result is the sit

expect. - o
4,

showing the results




oy 7YY

o z%t_z.u.

be able ‘bo“aﬂéel’taih howmch
them per 1000, what market they

'/present ~and I suggent 'h]

what price they get. : When @
come orricially ’e.o Govemeﬁb wi

r’xn the meantime T have eww ﬁ

should be allo‘,wed t;c_ 10‘
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Inches 8q Inches 1bs. 0as Grns.

' pE
23 39.46
28 39.Bl
23 39 .33

: g : 23  B9.58
- _ : 2% 89,42

: ; il : o 2% 39.60

i : , . o | : ' 2% 39.69

e Frogia Remaudtd o’ 2% - BoEE |

| . Goontoa e 25 so.00
19 g 2800 : Ea 2%  Bo.42
S e o L 23 . 59.60
| : ‘ e : 3 2% . 3960
. 1 : Tt U 2% ' 9.0

I . : e e e
? o A : | -4 2 23 B9.e2
| . ; 5 : st 2% 39.82
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~ RESULTS OF COMPRESSION TESTS ON I
~ These bricks were mede i‘mm i

Aresa
of cross
section

8q Inches

4 "

 88.89

39.42
39,83




These bricks.were made from washed se& sand and slakéd i
brick being steeped in waﬁer for 34 hou:rs.

Original’
dimension Thick- Area of weight
of cross ness cross of

section section brick.

e w1t i e e Lo . W i b i iy v o o 9OV Wl oy e TS S 8 fe S O 8 S8

Inches. Inches 8q Inches lbs. Ozs grns  Tons,

4.37 % 9.00 39.33 & 8 100 11.1040.64
4.40 x 9.00 WMdl;- ¢ 39.60 .6 10 150 1840 B 8

4 »

488 x0.01 2% Bo.B &




RESULTS OF COMPRESSION TESTS ON LINE SAND

, These bricks were mede from river sand and 8

: i _, i atign “Toriginal : SR e
ik ; : oth , ey A dimension - Thick- Area Of weight ;

f-f : ik s ~ of cross ness.  CroOes of

: . ‘ . : . -  seotion ~ section Briok .

; ' . : St gt SRR va agaay ‘ s e e ~mm—————= 1bg, 028 GITS "
A ; s e T Inches. Inches 8q Inches ‘
' it : o A : > o e 4.%8 x 9.01 2% 39.46 1 850 2060

y j : & e 4.59 x 9.00 59.51 0  17.50

: . . : : . e :
o e 5 o ; 4.39 x 9,00 59, 51
- * ;




These bri dks were made from rivar sand and slakad‘lima"
! being Bteeped in water for 24 hours .,

L

Original e ; SaEEY Hom
dimension {Thick-| Area of | wpight’“f‘~¥T
of cross negs cross : . off -

section | Beotlon. | - Dbrick, - |

Inches. |Inches 8q. Inches|{lbs, 0zs axn5 

39.37
39,42
88.74

4.37 x 9,01

A

4,42 x 8.99




©  RESULT OF COMPRESSION
_These bricks were mede from & mi




aimansion
or Cross

';nches.

Thick-: Area of
negs of
pection Briok‘»

L oo i s s . e s s

Inches 84. Indnes'lbs. 0s5 arns.

2% 39,37
89.42.
2% B9.42 |
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section
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" Inches.
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Area of
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Section
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RESULTS OF COMPRESSION TESTS
These bricks were made from unwashed sea sand ahd sl
. ing bricks being steeped in water for 24 hour

g »

Corginal T 0 1 z T

~ dimension - Thick- Ares of { Weight
.of oroBs /i nesg : ~oross & @ of o0
~ Bection Section :  briek. -
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4,40 x 9,00,
4.37 x 9.00
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~ NOTES.

Innes' note slde-llnea A page 2216_

Mo ades A e AR

be. seen that the opinion ot thuae'cenﬁ

the same &8 the exp¢essed by*

4 and 6 of the notes to c.o.-m.‘,nv‘

the 23rc December 1914,

‘'meney on this experiment.

we have guite &s gcod a building meterial -
at a cheaper price thean lime-gand brieks;

menufactured,

Another strong point id‘fa
the clay brick is that it can be made cfr
quallty, and we know #@xactly what load it
%The veriations in the loads taken by tha

bricks a fer 11phter load than
;Thisz

bricks of gocd quality.y
i :

Ior lime=-senc hrick construct
gnd unrelieble material is
£ it would'haVe;tdfbg:p t

Even if lime

._.-m_....._._..ﬁw,

improved as to tu
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