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Q Constructional Steelwork PRAC TI CAL ENGINEER
’ Simply Explained POCKET BOOK

BY
OSCAR FABER

This book is the basis on which by
far the greatest volume of steelwork ||| 2ll engaged in industry.

was actually designed in practice in
1943.

1950 generation B

This book is a good cofnpanion for

Price Rs. 4-8-0 ‘ Price Rs. 4-8-0
(Rs. 5-2-0 by V. P. P.) (Rs. 5-2-0 by V. P. P.)

* . *

THE TECHNIQUE ELEMENTARY

OF BUILDING REINFORCED CONCRETE
By DESIGN

E. G. Warland, M.I.Struct.E.

This book defines and illustrates the
processes of building and portrays the

BY

W. Morgan, B.Sc., A M.LStruct.E.
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manner in which buildings are con- The subject has been presented in a
structed from their foundations to their simple but practical manner.
completion. _ - o t
Price Rs. 17-1-0 Price Rs. 13-0-0
(Rs. 18-12-0 by V. P. P.) (Rs, 14-0-0 by V. P. P.)
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- WE SPECIALISE IN THE FOLLOWING

STRUCTURAL STEELWORK
FRIGIDAIRE’ COLDSTORAGE & AIR CONDITIONING
SANITARY INSTALLATIONS
PUMPé’é MOTORS GAS PLANT

RICHARDSON & CRUDDAS LTD

Ist Lme Beach MADRAS
. | Phone: 3907
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" MILLARS®
MACHINERY

"Concrete Mlxers——Tlltmg and Non-Tilting . Types '
Asphalt Mixers for Hot and Cold- Mix
Roller Pan Mixers for Mortar
: Diaphragm Suction Pumps for effectwe hft up to 25 feet
. Self-Priming Pumps for handling See page at lowest possxble cost |
Tower Hoists for speedy construction

Complete Wellpomt Pumping Equipment for dewatermg——the only
successful method of combating running sand

Hardwoods - Softwoods - Plywoods - Box Shooks

MILLARS’ TIMBER AND TRADING COMPANY LIMITED

(Incorporated in England)

Vlctorla House, Vlctorla .Road, BOMBAY 27
Telegmms JARRAH
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An actractive vills built with concrete masonry vnits.

Masonry for Modern Buildings

.

Concrete masonry is rapldly - gaining popularity for every type of
building construction. it is used in various ways-—as the sole structural

wall material; as back-up for other facings; for partitions, floor fillers,
and other structural purposes.

Whilst superb for home construction combming as it does so many

.- of the qualities desired in the home—distinctiveness, fi ire-safety,
‘weather resistance, comfort, economy of first cost and maintenance—
concrete masonry construction is equally used for commercial and
industrial buildings, cinemas,-hotels and flats,  office buildings, schools
and colleges,—in fact, buildings of every type and for every purpose.

Write to The Concrete Association of India, I, Queen’s Road, Bombay, for a copy of
the informative brochure: ¢‘Concrete Masaary Construcuon for Economical and Fireproof
Bulldings.” (Price As. 6) ) g :
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Long Ex'périence and Extensive Facilities

For Engineering and Construction in Gunite

** Lining for tunnels, mines, steel bins and
hoppers.

** Lining, tuberculated or clogged water-
mains to renew life and increase flow
capacity. )

*¥ Rehabilitation of dams, _decks, bndges
and walls.

Mosaic Tiles: Contact

Regional Office :

GARLICK & CO., LTD.

(ESTD. 1878)
26 ERRABALU CHETTY STREET
G.T., MADRAS

** Restoration of spalled, weathered or ¥ -
damaged concrete buildings.

** Refractory linings for furnaces and stacks.

Also
BORED PILES—CEMENTATION—CORE BORING
F'

CONSULT US:

The Hindustan Construction Co., Ltd. }
CONSTRUCTION HOUSE -

Ballard Estate, BOMBAY
Telegrams « HINCON *’ C

: Head Offfice :
, Jacobs Circle
BOMBAY 11

Branch Office :
Cox Street

Phone : 26036 COIMBATORE
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FOR ALL KINDS OF TIMBER
~ AND CUT SIZES

THE COOLING |
i , IN |
EQUIPMENT ' ‘ Téakwbod, Rosewood, White
Cedar, Hard and Softwood
COMPANY ’5

and Plywood Species
3 : [ ]

CONTACT : o
L. MULIYIL & €0.,
Timber Merchants and Contractors
)
Office .

Coorg Industries and Saw Mills
¢ Cottonpet, BANGALORE-2 )

25, Silver Jubllee Park Road ;
BANGALORE CITY
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AN INDEPENDENT MONTHLY JOURNAL DEV(:)TED TO THE INTERESTS OF BUILDING INDUSTRY
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NUMBER 4

Articles, photographs; and drawings with a view
to publication will be carefully considered. All such
articles and illustration should bear the name and

address of the sender, and postage should be sent to

cover their return if desired in the event of non-
acceptance. All communications on Editorial mat-
ters should be addressed to the Editor, and all those
pertaining to Advertisements to the Manager, THE
BUILDING GAZETTE, 1]11, Mukker Nallamuthu
Street, G.T., Madras. '

' SUBSCRIPTION RATE IN INDIA, PAKISTAN
BURMA & CEYLON IS Rs. 6 PER ANNUM
SINGLE COPY As. 9 EACH. POST FREE.

Y "I [

THE BUILDING GAZETTE is published on the
15th of each month. Complete copy instructions and
Blocks for Advertisements must reach the Office not

later than the 31st of the month precéding that in.

which the advertisement ig to appear.
)
THE BUILDING GAZETTE

1/11, Mukker Nallamuthu Street -
" G.T. MADRAS
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{ THE INSTITUTE OF BUILDERS OF INDIA ¢
. President : - ' ’ $
| Dr. S. KAMESAM, :
| Hon D.Sc, BE, ME. (Hons), MLE.,, FASc.  }

v n M ¢

¢ .
) . - : E ' ?
: _ "OBJECTS : .
’: Incorporated @ a professional Centre to uphold

and improve the status of engineers engaged in [§
- the Building and Allied Trades, )

To regulate, maintain and extend the customs ::
and usages of the profession. {

To maintain and promote among its members a ¢
sense of professional solidarity. ¢

¢ A;b;bhcatzon forms for membership may be ¢
obtained on request to : ;:

4 ~ THE HON. SECRETARY,- ¢

{ The Institute of Builders of India, §

4

M
<
i} 1/l1, Mukker Nallamuthu Street, E}
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A Re-Conditioned
'STOTHERT & PITT
Super Victoria

| CONCRETE MIXERS

A Few Super Seven & Super Ten

W

Machines Available
Ex-Stock At Very Attractive Prices

ALL MACHINES GUARANTEED

Apply: S
The Coromandel Engineering Co., Ltd
106, ARMENIAN STREET,_ MADRA§.

. Phone : 2941 ( 4 Lines) ‘Grams : WELDABLE

-

BUYERS’ GUIDE
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| QUANTITIES:
Should they form Part of the Contract?

There is a broad distinction between the cases of contracts where
the quantities do_and where they do not form part of the contract.

Where they do not form part of the contract the matter is fairly

simple. The contract sum is not to be varieds except by duly

authorised extras and omissions, and consequently no errors in the -

quantities are to be rectified after the singing of the contract. Even

if the quantities for a certain particular item are sometimes omitted, the -

Lump Sum remains inviolate, ‘for the quantities are prepared for the
convenience_of contractors in framing theif, estimate. In order to
maintain the Lump Sum without any variation, the Plan and Specifica-
tion, whmh _however must form part of the contract should be a detail"
document. No. mention of the quantities is to be made in addntlon, in

the Agreement

. Where the quantztzes do form part of the contract it is neces-
sary to draw a line between contractor and the engineer-contractor.

- In the latter, we find in him a combination of engineering and
~ contracting.

In a country where economy is the key-note of construction it is ..

not-generally taken advantage of by the building owner in introducing a
third man on small-scale individual building. Engineer-contractor acts
therefore to some extent as also a consulting engineer. Be it as it
may, it is not in the interest of either party to outwit one another. if

- at all the engineer-contractor.is to lead the ‘maistry-contractor’, the -

‘former should shoulder Full responsibility for his quantities and first set

“up proFessnonal integrity. After all ‘we have to remember that

quantltles are but a-means to an end

Logically there is no intermediate standpount between () exclud-

ing the quantities altogether from the- contract and () instituting a

system of absolute re-measurement.

Tha three essential persons concerned jn ‘all extensive building
operations are the.architect, the contractor, and the building owner—
the b|g three-—— ‘1 deS|gn for all, | bu:ld For all, and | pay for all

In practlce the archxtect or the engmeer should embody everythlng
required to be done by the contractor which is set forth or implied by
the drawmgs, specification, and conditions of contract. Therefore

“ quantities” need form part ‘of the contract only when and where a
distinct consulting architect or engmeer 1s specifically engaged For

bunldmg

Lo~
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Architectural Education -

Education in Architecture in this
country is still in its elementary
stage.

The only institution recognised
for exemption from the Intermediate
Examination of the R.I.B.A. is the
Sir J. J. School of Art in Bombay.

The, Kala-Bhavan Technical In-
stitute at Baroda,. The Government

School of Arts and Crafts at Lucknow,

* The Thomasor Civil Engineering
School at Roorkee, Sir Amarsingh
Technical Institute at Srinagar and
the Delhi Polytechnic nevertheless
prepare candidates for the All-
India Diploma in Architecture.

The Service Commission always
stipulate membership of the R.I.B.A.
as the - prescribed qualification
and rarely does it succeed in getting
persons of such a calibre.

- In Madras this subjéct is only on
the University Calendar for the last

thirty years, and although an effort -

was made in 1946 to set up archi-
tectural education, lack of funds
appears to have dictated its non-
introduction.

The Bengal Eﬁgineering' C’ollege

at Shibpore have instituted since.

1949 new departments in ‘Archi-
. tecture, Town and Regional Plan-
* ning.. The former provides five-year
All-India Diploma Course in Archi-
tecture and the latter provides a
two-year,
~ Course in Town Planning. = The
- first batch of 8 students commenced
their studies in Town Planning from
December 1949. '

" Kenya

Post-graduate Diploma

A First Step

The first step in reform in all
spheres is to distinguish between

the inevitable and the avoidable. -

The former we must accept, whether
we like it or not. We can do some-

thing about the latter, if we wish. .

But first of all we. must know and
agree upon what we want. Here
there is reom for controversy:

people want different things; they

seek . different ends. The second
step in reform is therefore to seek
agreement about the end in view.

- Even when we have reached agree-

ment about the end in view we
may” still disagree. about the me-
thods by which we should- seek

to reach that end, These three.

spheres of discussion’ and possible
controversy must be recognised

. by the newly. constituted Planning

Commission as_ distinct and sepa-
rate if we are to make real progress.

Architectural Competition
The Municipal Council of Nairobi

“has invited Indian Architects to

submit designs in competition for

_new City Halls and Offices which it

proposes to erect in Nairobi. The

" Assessor is Professor L. W. Thorn-
ton White, F.R.I.LB.A., Cape Town.:

The amount proposed to be expended
is £195,000 and premiums of £550,
£450 and £250 are offered.

The Conditions of Competition
may be obtained on application to
The Town Clerk, Town Hall, Nairobi,
enclosing a deposit of Two
Guineas. :

The last day for the receipt of
questions is April 20, and the last
day for posting designs from any
Country is August 31, 1950.

Paint Federation

Mr. R. N. Poddar, of ’Macfarlane'

& Co., Ltd., Calcutta, has been

- elected Chairman and Mr: C. R. B.

Woolford, of Shalimar Paint, Colour
& Varnish Co., Ltd., Calcutta, Vice-
Chairman, of Paint Federation, Cal-
cutta, for 1950. ‘

Institute of Builders of India

At the meeting of the Executive
Council of the Institute of Builders
of India held on March 27, the follow-
ing were elected as Associates.

8

Mr. K. G. K. Shetty, Engineer-in-

Charge, Janardana Mills Ltd., Sin-
ganallur. .

Mr. K. Ramamoorthy, Conserva-

tion Assistant, Department of
Archaeology, Madras.
Mr. M. Ramachandran, Special

Works Department,
ration, Madras.

City Corpo-

Pedestrian Crossings

Experiments have been put inhand
in London to find out whether the
lighting of pedestrian crossings leads

“to.improved behaviour on-the part

of both pedesirians and motorists.

At all the four experimental sites
the surface of the crossings have heen
marked with the black and white
* zebra 7’ stripes, now being develop-

ed as a result of experimental work

at the Road Research Laboratory.

At two of the sites the crossings
have been specially fluod-lit, and at
the other two sites the orange globes

-of the Belisha beacons have been

lighted internally with 60-watt
lamps ; a window of clear glass in
the glove is designed to throw some
of the light down on to the crossings.

The behaviour of road users, both
motorists and pedestrians, was ob-
served before the installation of the
lighting, and is now being, observed
with the lighting in use. Prelimi-
nary results show an improved”
-standard of behaviour.

Don’t Rétire at 55.

- Mere- strength apart, many men
at 55 in many jobs are capable of
working as competently, if not more
so, than they were twenty or thirty

years earlier,
) »

Exﬁerience,skill,econdmy of effort,
count against lack of strength, and
many good workers are lost through

the fixed idea of employers with the. N

backing given to them by regulations,
that at a given anniversary in one’s
life all is over but the funeral.

There is no scientific evidence for
our present limit of 55. Now is the
good time to make a change. we
shall. ultimately have to make. So

"don’t retire ;~keep on with the job

you know.

’

X

'fﬁd_using in Bombay )
'~ Bombay alone among the States
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Tapping the Talent

“1 am convinced ”’, said Pandit
Nehru in the Union Parliament re-
cently, ‘“ that special boards or spe-
cial arrangement should be made for
selection of technical personnel. The
UnionPublic Service Commissionisan
excellent ‘commission no doubt, but
it is more or less for administrative
services. Its outlook is administra-
tive rather than technical, although
it gets the advice of technical people.
Apart-from other reasons, the delay
involved is tremendous.”” Another
‘defect in making technical appoint-
ments through the usual procedure
"was that  we cannot get rid of them

even though they prove thoroughly . -

incompetent.”

"Aerial Survey -

The first air-survey of Bombay
‘was - conducted
- Dominie ¥ - aircraft- of the Air
Survey -Co. of India, from an
“altitude - of 10,000 feet. With a
five-man survey team, it took four
“hours on the first day for the survey;
they took 250 photographs. These
-were taken - vertically “through the
‘fusilage. of the aircraft, the camera

_ being operated automatically. The

Ahmedabad Municipality,it is learnt,
has invited this party to visit that

-.town to take aerial photographs of .
‘Ahmedabad. This team has already .

“made  an aerial survey of about
20,000 sq. miles in India during the
last six months. = .

. -

-has a statutory Housing Board
charged with the preparation and
“execution of housing plans. On the
‘recommendation of the Housing

. Advisory Committee’ the Govern-

-ment of Bombay has appointed two
Sub-Committees to advise it on its
housing - policy.  The two Sub-
Committees are the Special Housing
Development  Sub-Committee and
the Research Sub-Committee.

. "Each Sub-Committee is authorised

to co-opt any person subject to a
‘maximum of one-third of the total
-number of members on it,

“The public does 'nof, howevér; yet
know whether . Government have
-found the necessary money. to finance

foreign boards.

‘recently - by a -

a continued housing programme even

if it be of modest proportions.

Utilisation of Saw Dust
Experiments conducted in the
Forest Research Institute, Dehra
Dun, on the utilization of saw dust
have proved successful and hard
boards havggbeen made out of them
which compare . favourably ~with

- plants in the country.

L

Shavings and saw dust form a
considerable part of the waste matter
in saw mills and in wood working
Normally,
they are used as fuel. The experi-’
meénts conducted at the Institute
show that by using protein formal-
dehyde and synthetic resin binders,
hard boards can be made, which in
durability and strength ~compare
favourably with foreign boards.

SIMPLIFIED VERSION OF ELECTRONIC “ BRAIN ”

The Electronic Computing Machine*Sec” is an attempt to reduce, to the
smallest possible number of components, all of the functions possessed
by the large mathines which have been constructed in the U.S.iA. As
a éomparison, « See ' will contain only 300 valves compared with thf .
18,000 required by the American *“ Eniac. ”” On the size of * memory
thatof “Sec” is already over ten times larger than that of “Eniac” and

. this figure is being increased—without additional components. It is
hoped that * Sec* will perform in about two to three weeks calcu-
lations which would take human beings over 100 years, and the faculty
of being able to translate from one language into. another is a purely

incidental feature.

College, at work on the * Brain. '

2

Mr. Norman Kitz, a Ph.D. Student of Birkbeck

-

-
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~ DESIGN

- The drawing and force diagrams
reproduced on this page are of a
“ vertical feature ”’ which it is pro-
posed to erect on the Exhibition site
on the South Bank of the Thames
for the Festival of Britain, 1951.
The design, which has been submitted
by Messrs. Powell and Moya,
AA.R.I.B.A., 36, Great Smith Street,
London, S.W.1, has been awarded
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FOR “VERTICAL FEATURE” FOR
" FESTIVAL OF BRITAIN

the first prize (300L.) in & competition
set by the promoters of the Festival.
The total number of designs sub-

mitted was 157.

In their own words, the designers‘

state that their aim has been “‘to
design a simple, dominant, vertical
feature soaring upwards, in direct
contrast to the complex and hori-
zontal character of the Exhibition
lying beneath it. This ‘feature,” a
tall, thin, pointed, shiny lozenge-like
body, is poised 40 ft. above the
Exhibition crowds on the large paved
area  below—a  heavier-than-air
structure which is suspended in a
cradle of steel cables supported on
three pylons., These pylons, less
than 70 ft. high, would not stand
out prominently from the Exhibition
buildings and might almost be lost
among them. The deliberate illusion
is therefore created of an unusual
structure, divorced from the earth,
defying the laws of gravity and yet
with its design based on simple and
practical mechanical principles,
Viewed from the distance, or - from
.across the river, the feature, shining

_in the sun by day, illuminated from

inside by night, and reflected in the
river, would by its very shape, act
asan enormous pointer to the Exhi-
bition. At the same time, it is also
most important. that this feature
should be impressive, not only from
a distance, but also from close-to.
It is felt that, on this somewhat
closely packed site, a vertical feature
solidly resting on the ground, would
lose its impressiveness from near
at hand, however important and
grandiose it might appear from a
distance ; its solid connection with
the ground -might also cut up the
fine clear area of paving out of which
it would rise. But when it is poised
above the ground, the paved area
is unbroken, and Exhibition visitors
can walk underneath, with over-
awing and dramatic views upwards.”

The basic assumptions in the

‘structural design have been (1) a -
maximum. wind - speed .of 80 miles

1o

. ropes.,
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an hour equivalent to 20 lb. per
square foot on a solid body, or,
in this case, 10 1b. per square foot
on the elevational area of the open-
work cladding of the structure;
and (2) the working load on the
cables to be one-third of their
breaking load. The complete struc-
ture is divided into four main
elements : the “ feature,” the pylons,
the guying cables, and the founda-
tions. The “feature” consists of

a 12-sided aluminium frame, 250 ft. -

high (raised 40 ft. above the ground),
measuring 14 ft. across opposite
faces at the centre of its height, and
tapering in a curve to a point at
each end. It is built of channel or
“top-hat ”  section longitudinal
members rivetted to circular hori-

- zontal rings of tubular aluminium,

braced with horizontal steel wires

" to keep their circular shape. Alu-
minium is chosen for its ready -

availability and its lightness.

The bending due to wind is taken |
by the longitudinal members, braced

by diagonal ' stesl wires. The

““ feature ” is built up of four60-ft. -
‘prefabricated anits bolted together -

on the site. In addition, there'is a

top end ‘consisting of a spum

aluminium cone, 5 {t. long, and a

bottom end of a solid conical alu- -

minium casting, also 5 ft. long, with
eyes cast on for attaching the guy
The three main wind-
bracing guys are fixed to a specially-

.stiffened ring at the mid-point in

height. The external covering of
the framework consists -of a lattice
of 7/8-in. wide aluminium strips,

-interlaced diagonally, and leaving

2 in, by 2 in. spaces.- Aluminium
has bee‘n chosen for the outer cover-
ing, as it provides a shining, brilliant

“finish when lit by day or by night.
‘The coveringiis in the form of lacing,

as opposed to alight mesh on the one

hand and. a fabric covering on the -
- other, for the following reasons.: it

reduces the wind pressure ; the scale
and design of the lattice-work do

“not detract from the appearance of

”
o

-
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solidity, whereas an open netting
would make it appear too slight and
ethereal for a. dominant, feature ; the
textured and lattice-work nature of
the covering clearly shows the
feature as a ‘ heavier-than-air ”’
object, whereas fabric might give
the impression of its being a balloon
and thereby destroy the gravity-
defying appearance aimed at. The
aluminium cone at the top contains
an air-speed indicator.

The covering of the third of the
four 60-ft. units (from 165 ft. to
225 ft. above the ground) can be
arranged as a ‘‘rip-panel,” con-.
trollable from the ground, so that it

. can bereleased in the unlikely event

of ‘& wind speed of more than 80
miles an bour occurring. The Air
Ministry state that, in the last 12

" years, only one gust of over 80 m.p.h.

(actually 81" m.p.h) has been re-
gistered, and in view of the facts
that the structure is only likely to
stand during the summer months,
and a high factor of safety has been

-allowed in the design, the “rip-
panel”’ may be considered un-

necessary. - The feature will be lit
by tungsten-filament lamps distribut-
ed uniformly inside, and musical
wires .can be stretched between
points inside the framework, so that
wind passing through the structure

~ would produce an-Aeolian harp effect.

The three pylons,” 68 ft. long,
support the wire cradle carrying the
feature, and are triangular in cross
section ;-they are built as an open
lattice-work of aluminium tubes, this
material being chosen because of the
necessity for economising in steel,
although the latter material would

. otherwise be preferable, especially
as the natural finish of aluminium .

is not required for this part of the
structure. The pylons are painted
black, or a colour to blend in with
the surrounding buldings, in order
to reduce their visibility. - The

.. tensional forces in the guying cables, -~

are shown in the diagrams, and range
from a maximum of 29 tons to a

minimum of about 16 tons. The 46~

tons pull shown in the top left-hand
diagram is distributed over three

-cables. The largest size of cable

required is estimated to be 5 in. in
circumference. . The cables “‘would

hardly be visible from an appreciable .
- distance. The nature of the founda-
_tions has-not yet been determined,

but the designers give .some notes
on a suggested method of erection.
Briefly, it is to use the three pylons
as derricks placed vertically around
the site ; place the upper 60-ft. unit
on the ground in the centre ; raise it
as high as possible by means of
cables over the pylons; place the
second unit under it ; then proceed
in this manner until the * feature ”

is in its final position, using tempo- .

rary guying cables to the top and
permanent cables to the central
section to steady the structure as it

is raised. e

In their report on the designs
submitted, the assessors recall that,
in the conditions governing the
competition, it .was stated that,
although the ** feature ”’ could take
theformofanormal three-dimensional

structure, it might well be composed .

of such non-structural elements as,
for example, water, steam, gas, or
a combination of any of these. It
is, they say, a matter of regret that
Very few competitors made use of
non-structural elements.

*(Continued from page 12)
' - CONGRETE MIXERS

fill the gavge box. A man
should be constantly spreading
the stone as it discharges into
the gauge box to keep it level.

5. From the above observation,
calculate the number of cubic
feet of stone being discharged
in 1 hour. As an example,
assume the gauge box is filled
in 210 secs. Wehave, therefore,

~ 18 cub. ft. discharged in 210

secs. = 18X60x60__

, 210 f308
cub. ft. per hour.

6. Repeat Nos.. 4 and 5, this .

- time using sand in place of

" thestone, The time taken to
fill the gauge box should be
double that taken by the
stone, because, as dispatched
from the works, the stone screw
is set to- deliver twice the
quantity that the sand screw
is set for, giving a ratio of

201 ‘

"~ Inpractice it will be found
necessary to adjust the drop

11

plates at the outlet end.of -
the stone and sand hoppers
so as to obtain, by trial
and error method, a true

3

‘ratio. ,

7. Having obtained the hourly

otitput of the stone and sand,
next calculate the required
hourly output of cement.-
Example.——Required to mix
at4:2:1, the mixer having’
been set to deliver 2 parts of
stone to 1 part of sand.
The 18 cub. ft. gauge box has
been filled with stone in’ 210
secs., which we previously
found gave dn hourly output
of stone- of 308 cub. ft. per
hour,

The hourly output of cement
will therefore be

Eg%__; 77 cub. ft. '

8. It is-now necessary to refer
to the cement sprocket tables
supplied with each machine
and fit the required sprockets’

 to give an hourly output of
77 cub. ft. per hour.

9. Adjust water-feed cock to
give consistency required.

If the concrete has to be
made with a specified water
cement ratio, it will' be
necessary to adjust the water -
supply to give the required
number of gallons per hour.

(“‘Adopted from Civil Engineering
by VERNON C. WHITING and
K. MILLS, with grateful acknow-
ledgements). o _ .

PREFAB HOUSES

India’s Health Minister is reported
to have said in the Union Parliament
‘recently that there” are no Indian
Experts to advise her on Housin:
It is perhaps-preposterous to say
that there is none in India -available
to design a roof for almost a * dcll-
house * 20 feet square. In any case
where is the necessity to spend
thousands for this very simplé job?
“We expect that suitable action will
be taken to avoid similar blunders, -

’



THE

CONCRETE '
 MIXERS

Concrete mixer sizes are referred
‘to according to their drum capacity
in cubic feet. As an example, the
type called a 10/7 machine is one
having a drum designed to Teceive
10 cub. ft. of unmixed cement, sand

and stone from which will result -

7 cup. it. of mixed concrete.

The general range of concrete.

mixer sizes is from 5/3}F to 14/10.
It is interesting to analySe the
possible output from the various-
sized machines, assuming .they arte
working continuously. The following
figures are based oun a time of two
‘minutes for each complete mix;
_ that is, filling the drom, mixing the
materials in the drum and discharging
from the drum. ’

cement used, with a  consequent
increase in cost of production.

Some of the latest types of weigh
batching plants hayve boom-scraper
attachments which drag the sand and
stone to the elevator buckets in which
the material is lifted to storage bins
fixed above the mixer. Boom-scrapers
are built in lengths from 20 to 50 it.,
and will operate in a radius of 170°

. This means that lorries or trucks

can discharge the material anywhere
withinthe radinsof the boom-scrapert.
Used in conjunction with a bucket
elevator, over 200 cub. yards of
material’can be raised per day, and

. the whole operation controlled by

one man.

Points to watch with *weigh
batching plants are that the flow
of material from the storage hoppers
to the weighing hopper is steady,
otherwise the weighing machine
clock will register jerky and mis-
leading readings. Cement is the most
likely to give trouble of this kind,

e Number of

Mi Drum Capacity Approximate | Batches per.
Sli:(;r Output per Hour to

| Unmixed | Mixed Hour Smtggmggtput‘

cub. ff. l cub. ft. cub. ft cub. yds

5/3% 5 3% 4 - 30
6/4 6 4 43 30
7]5 ' 7 _ 5 5% 30
8%/6 83 6 6-2/3 30
10/7 1 10 7 7 | 30
14/10 14 10 11 | 30

Where concrete has to be produced
in large quantities under strict
control, the best type of mixer is
undoubtedly the Weigh Batching
Plant. Not only does the weighing
“of the materials save time over the
‘volume gauge method, but it elimi-
nates  faults caused by bulking of
sand. Lo

" Moisture in sand retains air and,
 as a result, causes volume bulking
“of upto 30 per cent. When sand is
measured into a mixer by the
volume method, it follows that each
‘mix of concrete is minus sand content
equivalent to the bulking. = This
means a loss of up to 30 per cent
of the mortar necessary to fill the’
voids in the large aggregate. Under-
sanding of concrete means a loss i’
yield of concrete for the weight of

and this difficulty has been overcome
in one instance, by fitting a com-
pressed air pipe into the bottom of
the cement hopper and blowing air,

into the cement when any inclination =

ta clog is noticed. There 1s a tendency

for the weighing hopper to accumu-

late material on its sides which
_eventually amounts to several pounds
" in weight, and this should be brushed

off regularly. A check can be kept -*

_on this by seeing that the weighing

machine clock returns to zero after -

the materials have been discharged

- into the mixer,

The windward side of the plant
should be shiélded so. that the
machine operator can work without

cement being blown over him, and - |
* also to prevent wind pressure acting

on the weighing hopper, as this has

19
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been found to affect the 7 scales
to the extent of several pounds.

A type of mixer of Tecent design
produces concrete in a continuous
flow. These machines need careful
study to obtain correct results, but
after being properly set for the re-
quired mix they are fairly simple
to operate.

Sand, aggregate and .cement are
conveyed from their respective hop-
pers to the bucket elevator by means
of steel screw conveyors running

at different speeds. S
The exact ratios for any mix are

"obtained by changing .the sprocket

wheels driving the screw conveyors, @
set of sprocket wheels being supplied
with each mixer. - T o

The bucket elevator conveys the

sand, cement, and aggregate, in
the required proportions to the
mixing drum. Here the required
amount of water is added from a
tank having a special fine adjusting
tap. _ L '
_ The length of time the material
remains in the drum is determined
by the angle at which the deflector

blades are set to the drum axis..

These can be adjusted on site to
suit individual requirements, bearing
in mind that the materials are, to-a

certain extent, already pre-mixed

before reaching the-mixing drum.

An 18-cub. ft. gauge box is supplied
with each of these machines and is
an essential piece of equipment with
a mixer of this type. It is used to

‘check the output and to see. that.

driving sprockets are delivering ma-
terial in the required proportion.

To test the stone and sand outpﬁt:,‘ :

from any particular sprocket, the
following procedure should’be car-
ried out :— | S
1. Shut off the sand bin.
‘2. Let the mixer run until stone
discharges out of the mixing

This makes certain that the
elevator buckéts are. full.

'3. Place 18-cub. ft. gauge box

under discharge hopper.

4. . With watch. in hand, signal”

mixer driver to start the

inachine, then check  the

pumber of seconds taken to
¥ .

Lo

- {Continued on page SV

drum, thenhavemixerstopped.
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THE MECHANISATION OF SMALL BUILDING JOBS

Some of the research work being
carried out by the Ministry of Works
Field Test Unit, Thatched Barn,
with the object - of assisting the
building industry in the mechanisa-
tion of small jobs was described by
Mr.]J.F: Eden, B.Sc., AM.I.Mech.E.S
in © the course of * an illust-

rated lecture given at the Royal

" osaid 7 L o
" We .are alf concerned,-or should ’

Institute of British Architects on
Decembet. 14. n .

" Mr. Eden began by emphasising
the need for.an increased degree of
mechanisation on building sites and

be, about the cost of bhuilding today:
The cost of building a house, for
instance, has more than doubled.
since the war. Some of this increase

is attributable to an increase in the -

size of houses now being built and
to the improved standards of con-
struction, finish and equipment, but
rises in. the cost of materials, labour,

~ overhéads and profits, 'and plant

have all contributed. The major.
factors responsible for the increased
labour cost appear to be a general
decline in. productivity and, of
course, increased wage rates. The
proper use of the right type of ma-
chines, can reduce labour costs and
speed the tempo of building work,
We are now spending considerably
more in building houses than we can
afford to pay in rent, and the Gov-
ernment has; to subsidise. Whereas
before the war a workman could

buy a house with two or three years’ .

wages if he could do so now, it
would cost him five or six years

. work to pay for it. This position

would not get any better if wages
were increased, without a very
considerable extra amount of work
per individual., On the other hand
an. all-round decrease in wages

- would merely mean less to be spent.

in rent. No, the only answer is more
output per man, much more output;
so much more, indeed, that even a
large amount of extrd physical effort
for the same paywould not be enough,

although it}would help. - This “is -

»

why ave aré interested in mechan-

isation—in “my opinion .the only -
way in which we can hope-to get a
major increase in output per in-. .

dividual without' the individual

"suffering in consequence.

- There are two main arguments ad-

vanced against mechanisation for the .-
industry. One is that it may tend -

to throw. people .out of work,

~1.do not think this bears- close.

examination. It is' not .a. factor

which has been evident in the.long

run - in ‘other industries. Moreover,

there is a much greater "danger of

men "being thrown out -of work
because the. cost™of building is so

high that we cannot afford to pay

for -it.

“Secondly, it «has been advanced

that mechanisation takes-the soul
out of building, destroys the crafts.
1 would. suggest rather

worker and decreases drudgery, be-
cause in the main, and in any case
at the start, it is the unskilled trades
which' are principally affected.
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 Fig. 1.—Site man-hours in building a
-pair of traditional brick houses.

How 'go: Mechanise S

_What do we mean by mechanisa-
tion? There is a great deal more to the

" matter than the development or pro-

vision of new machines. -Experience
in the use of building machines
used today shows that -they will
only perform their - function, that
of saving labour without an increase
in cost, in certain .
Machines only save labour and money

iR

that it
creates new crafts and, in most cases, ’
advances the status of the individual .

"' Fig. 1 summarises t

conditions. -

N

.
T

when they are working. While they
are idle they..cost money. :

Much building: work- consists: of
small items of work dispersed over
wide area, and carried out with
time intervals- between them. If
we are going ‘to mechanise them -
some attempt must be  made to.

- bring them ‘together. "Let us take

for example the building of “a
house. If we can see where most of
the work is carried out; it may assist
us-in_ determining the most promi-
sing fields for mechanisatiors, =~ *

N
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Fig. 2.—Site man-hours in building a '

pair of traditional brick houses, shown
e . by trades.

he '”resulwts in
great detail of observing.the building

*of large numbers of traditional houses

all over the country. -The labour
expended - has been summarised
under main headings,. and all the
work, with the exception of drainage,
site preparation and work on the
gardens, has been included. The.
immense variation in labour ex-
penditure from site to site will be
noted, . .indicating perhaps .. that =
traditional methods are net quite
so cut and dried, as i sometimes:
supposed... ., . R
The construction of the shell is the
biggest single component, when we

- include, as has been done here, the

plastering of the walls. Other ex-
pensive comporents are the founda-
tions and the roof;but floors, heating, .
plumbing and other services are not
really big items: S
We havethe same picture in Fig.2,
under _trades. - This is interesting:
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. amount of work done by the unskilled
trades. From the point of view of
mechanisation, this is particularly
interesting, as it is ‘well known
that the simple operations are most
readily mechanised.- ‘
Weight of Materials.

What do the general l'ébdumrs do?
A large part of the work is in’ the

handling of materials.  Table 1 shows

how much they have to handle,
The total weights of material handled
“in a pair of brick semi-detached
~houses adds up to the-enormous
figure of 378 tons. Much. of this

Table 1.—Weights of materials in a
. typical pair of traditional brick houses.

‘ - Bricks -

) 92 tons

Excavation - -~ ... 60 tons
Sand 50 tons
Aggregate 44 tons
Miscellaneous 50 tons
Hardcore 13 tons

- Cement 19 tons
Water " 16 tons
Lime 5 tons
Tiles 5 tons-
Timber . 4 tons

" Pitchmastic 3 tons
Breeze slabs 5'tons
Precast Concrete 11 tons

Plaster board. 1 ton
Total weight Per Pair (Approx.)
L oL . 378 tons

weight has to be lifted or- moved
more than once, and if one included

these repetitions, the total weight .

would- be- more like 1,200 tons.
- 1,200 tons -of materials are lifted or
carried manually during the building
-of a pair of small houses. We surely
need machines for this, and it would
appear, on the face of it, that there
is enough. work' for machines here.
© But it is not very simple. Most of
the work -is not at the ‘moment
continuous, but broken up into small
operations of short duration. This
- is a major difficulty in mechanising
~a great deal of building work, and
is not by any. means: confined to
housing. ~ ... -
" If we look at one such operation—
concreting—we _can get. an idea of
what happens in practice.. Any job
"of work, wherever it is done, and
whoever it is done by, can be divided
into thrée parts : preparation, actual
performance, and clearing up after-

wards.. - --.

because it shows the enormous

The more machines are used,
the iore preparation work and
clearing up there will be (Table 2).
For them to operate successfully
the work therefore must be as con-
tinuous as possible. Both builder

and architect are -deeply concerned

in this process, and a .-very (large

-measure of co-operation is required.’

Under present circumstances, the
impetus must come from the builder,

We cannot hope to do much towards -
further mechanisation without alter- -

.ing our methods. Here plant desig-

~.ners and manufacturers cannot help

very much, it is upto those in the
building industry. 1 do- not think

1 can emphasise this point too -

strongly. The design, organisation
and sequence of work from start
to finish of traditional work have
heen evolved over a long period

of time as those best suited to- *
manual methods, and this organi-

sation and sequence only holds good

as long as traditional methods are:

employed. When machines are intro-
duced the whole prockss must come
under review. o :

Table 2.—Analysis -
time, taken from 12 sites using 10/7
and 14/10 Mixers with Barrows and
prams on large floors, roads, etc.

Actual concreting ‘66 %
Laying barrow runs 2 9%
Other preparatory work... 6 %

Moving materials, water supply 449, .
 Clearing up T . 3%

Q
Moving mixer 5 %
Cleaning tools . 21%
Hold ups 33%
Tea breaks 7%4%

As an ‘example of the way in
which design can affect the use of a

-machine, what actually happened

on.two housing sites where concrete
houses were being built with a crane,

to build the shells of nine pairs -

of houses is that the architect
in each

the organisation problem in keeping

the expensive crane busy had not -

been properly considered. On this

_site the crane took 1,173 hours to -
build S50 houses ;
site, it wook 760 hours to build 54
houses. ~ The.idle time of the crane -
on the first- site ' was 410 hours -

14

of concreting -

case had “started off .
with the idea of building houses.
with a crane, but in the first case °

on the second -

against 64 hours on the second.
Consider the problems of the foreman
on the first site, as against those of
the foreman on the second, bearing
in mind that the sequence of following
trades would be largely determined
by the path of the crane. Note'also
that on the first site, where there
were- five distinct crane operations,
separated by necessary periods of
time while concrete set in grouted
joints, it was necessary to have
more than 15 blocks on the go in
order to complete nine pairs. On

the second site the crane had only

one visit to each block, and the

ninth shell was completed before

the tenth was started.

This is a case where the men on the
site could do little to remedy the
state of affairs at the time, and the
housé needs re-designing.  If, how-

consult the architect at an -earlier
'stage, while the house was on the
drawing board, he could have done
a great deal towards ensuring that
the house was built more cheaply,
providing, of course, that he under-
stood the principles involved in the
use of plant.

" The builder can make a‘start:by
trying to reduce the number” of
separate operations. Whenever, for
instance, - two concreting jobs can
be made to follow on and so become
one job, there will be an immediate
saving in preparation time, and a
bétter chance for using. machines
effectively. In many cases this

. can be done without alteration in

design needing the consent of archi-
tects, it will be merely a matter
of doing things in a slightly different
way. Inmany other cases the builder
will be able to point out to
the architect, or his representative,
how small changes in design will
ensure the better use of machines.

Before considering any individual
examples it may be worth while .
consider -

at - this - point to
briefly the general characteristics
of the type of machines required

“for the class of work being consi-

dered. T .
Of paramount importance is the

question of mobility ; since the work

is dispersed, thg machine must be

capable of quick and cheap move-

ment.  This -applies _f

vs,‘ité‘%'s well as on the sitd§, Secondly,

- . * P £t

ever, the builder had been able to

. base is near the site.

-site - to-

‘since we are up-against the problem
-connected with design—the fact
-that work is often broken up into
‘small units separated by time inter-
‘vals—low capital cost is a great
‘help, since it may not be possible
to avoid considerable periods of
idle time. I do not want to stress
the point too” much because it is
‘in many cases economically possible
to have an expensive machine idle’
‘for considerable periods; pro-
viding it does a sufficient quantity
of useful work during its life, it-
does not really matter from a cost
point of view, whether it does it
in one day or 500. Arising from

_these pointsis a third; the advantage

of having a machine which will
performa a number of jobs. -This is
how the farmer overcomes a similar
problem, . Instead of "having a
ploughing - machine, a harrowing
machine and a threshing machine,
he has one. machine, the tiactor,
with a number of attachments
which greatly increase the amount
of work-he can do with it. Among
larger building tools, the universal
excavator is a case in ‘point.

~Housg Foundations and Floors

Both as regards digging and
concreting, the best results will

- . be obtained if all the foundations
On- the site can be constructed in .
. closé sequence one. after another.

"Where there is a large number to do
—say more than 30 pairs on the site
—a “large trencher can be used

economically -to dig the footings. .

Smaller sites can be done In this
way if conditions are favourable—

~ éuch as that the trenches required

are deep, that there are drain
trenches. which can be dug at the
same time, or that the machine’s
There is,

however, a great need for a

~ small and cheaper machine for

this purpose. Developments have
been proceeding along several lines.
at the Field Test Unit, and a smaller
trencher constructed to the speci-
fication of the Unit by a well-
known firm of plant manufacturers
is now undergoing tests and it is
hoped that it will be in production
shortly. _ R

Fig. 3 shows a mock-up built at

. the Field Test Unit which demon-
strated that it would be possible to-

construct a small back-acter and .
crane at a teasonable cost. -This
machine had -an 8 h.p. engine and

developed ample power for digging -

a 22.in. wide trench, to depths of

‘5 {t. at a rate of 5-6 cu. yd. per hour.

Anotherdevelopment is the mecha-
nical earth auger (Fig. 4).

The seasonal moisture movement °

in clay soilsoften causes move-
ment and cracks unless the founda-
tions  are taken deep. In these .
circumStances, a trench foundation
of the normal design becomes ex-
pensive, and the Building Research
Station has suggested that in such
cases a cheaper and more satisfac-
tory method might be to support
the house on piles made by boring -
holes and filling them with concrete.
The machine illustrated was deve-
loped by the Field Test Unit for this,

- purpose and was recently used to’

bore some 250 holes for a school

- foundation near Barnet—a job which
attracted considerable interest. It.
" bores 12-in. or 14-in, diameter holes’

up to 8 ft. deep at the rate of 1 foot-
a minute, and is self-propelled at
slow speeds over bad ground. .

Great progress has been made in
the last two years on the subject of
placing concrete in house foundations
and floors., It may be of interest
first of all fo consider the method of
placing the concrete with wheel-
barrows. An examination of the
process as carried out during .the
building of some 800 houses on 20-30
sites discloses that output per 'man
on this class of work varies enor-
mously, but is always low, the
variation from site to site in those
observed, where practically identical

ok
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operations were being carried 6ut,

being from .11 to .37 cu. yd: per

_man-hour, and averaging about .22,
“In terms of labour and plant cost,
this means a variation from a,bquﬁ,

10s. to 27s. per cu.-yd.

" In the course of the development .

of a number of different types of
special equipment for concreting
on these small jobs, which will be
described later, it became necessary
to find out the gang constitution
and methods giving the greatest

" efficiency with wheelbarrowing teams

in order to obtain some better com-
parison when new plant was being
tested. A number of method studies
were made of wheelbarrow gangs at
work " placing concrete, and irom
the details of them it was possible

: to ascertain the outputs and basic

costs of different gangs under deter-
mined conditions Quite apart from
the value of these results as -stand-
ards, conclusions can be drawn
from them which can be applied
directly on any site.

The average 10/7 mixer, if not

delayed, is capable of turning out
- a batch of 7 cu. ft. of concrete every

2% min., and ‘then allows sthe
* materials to be in the drum for

about two minutes. To keep up

this pace, the size of the loading o

gang depends on a -number of
circumstances such as the design
of mix, the methods used to measure

the materials and the situation of .

materials in_relation to the mixer.

With the simple methods normally
employed, a three-man team 1s
capable of loading at this rate if
an all-in aggregate is used. When

wheelbarrows are used to take away -

)

: . - - . N
Fig. 3.—Experimental small back acter. -
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the concrete,. the Ateam can often

- be reduced to iwo men. -This is

because the use of wheelbarrows

-seriously delays the mixer so that™

with the average mixer it is im-

" possible without inadequate mixing
to attain a batch cycle time of much

“less -than 3% minutes. - This has

nothing to do with how hard the:

- men work or how many barrowmen
are used. - The capacity of a wheel-
barrow carrying concrete is about
14 cu, ft. and each takes about

4 minuate to fill at the mixer. Six.

barrow ‘loads will therefore be re-
' quired to discharge 7 cu. ft. from a
10/7 mixer, and this - will take 13

minutes, - whereas, if the 'mixer.
* were' not delayed ‘in this way; it .

could  discharge its load in .about
half a minute. . This is. illustrated
in Fig. ‘5. The inevitable delay
in the mixer .cycle time means a
reduction in output of about 35
per cent. T .
Coming now to consider the size
of the wheelbarrowing téam, it is
clear that further delays will take
place if the wheelbarrows are not
filled up smartly, one*after another.
The only way to .ensure this for

- runs ‘longer than about 1Q-yards

is to have six barrowmen . each
making one journey per batch.

Such a team would be able to make -

very long journeys from'the mixer
without increasing the cycle time
of 3% minutes. Since there are six

Dbarrow loads fo take away, there
‘are only two other. teams . which
‘need be considered. Two men would
each have to make three journeys

and may be ignored for practical

‘purposes with the size of mixer,
With three men, each making two
journeys, the first mian has to be
back by .the time the third barrow
is filled if no further delays to ‘the
-mixer are to occur. At a normal
Dbarrowing speed this means a maxi-
mum run of about 8 yards away
. from the mixer. - :

T Spéed and output are, however, '

not the only considerations. The
six-barrowmen team is a large

one’ and- it is actually cheaper to

-use a three-barrowmen team on
longer- runs,
of course,_is-decreased. (See Figs.

6 and 7). . )

It is clear, therefore, that with a
'10/7 mixer, not overloaded, three

- barrowmen should be used for short

runs and six for long runs. This
-conclusion is independent of the
time of mix or how hard the men
work. How hard the men work
will only deteymine the length of
run at which it is cheaper or quicker
to change from three barrowmen to
six. - . ) :

In order to apply these conclusions

‘on a site, a good team can be organ- -

e
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o o - : : mixer and determine the length
. Group A. . Group B. - :
Y e - 80 .
o sl IM.ow] TRacKLAYING verdie. |
1 B > . . N y \\
. 70 \
TS : T\
ué <68 \\
N
5 90 - .60 N
N,
8 . '3 S
és‘c % i §'“ \A‘\ :
' o : : / = LN
g T T 71 g - -
et . P - 8 40l L :
“ =1 , i3 BARROWS. & : . -
Y / |13 BARROWS. E T ] SR .
RO ) Sy ~—1S BARROWS, . L3S \K . _ .
T =T ke £, SN 4 gl
1 = = S SRS
/4// // 25 \.\\.\ ; . S
X 1 . 5 | eARROWS!
) ‘-Mf”ﬁ LA VERGE 2
% - .
* Wl e L TR TTm T i w6 % % ™ W wo

10 0 30 40 50

MAX. RUN FROM MXER TO' PLACING POINT. =~ YARDS o

-Fig. 5.—Cycle tirﬁe——lO/? mixer,operating‘ with’
wheel-barrows and M.g. W, track-laying vehicle, /. - ;.

216

*

MAX. RUN FROM MIXER TO PLACING POINT—~YARDS. -

Y‘ig. 6.—10/7 mixer operating withi whe‘e!-bar}ows' ahd M.o.W.
track-laying vehitle——output in gqbic‘yar.ds_pe‘r_,manfhour_. .

though the output;. -

THE BUILDING GAZETTE, APRIL 15, 1950

Group C.
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Fig. 7.—10/7 mixer operating with wheel-bar-

rows and M. o. W, track-laying vehicle show-

- ing operating costs.
of time in the drum necessary to
ensure a good mix. This may be
two minutes. Determine the size
of batch input to achieve a batch
output of 7 cu. ft. Do not over-
load it—it may cause bad mixing
and will introduce organizational
problems which are impossible to
solve, and so nothing is gained.
Arrange the loading* gang to work

to a cycle time for about 14 minutes

fonger than the material is mixed
in the drum. Put in three barrow-
men to start with and watch the
gap between the third and fourth
barrow while the team is working.
If this is too long, put in three more
barrowmen. .

Other methods.

Within~ the last two years a
number of special machines have
been developed to replace the wheel-
barrow on this work. They are

‘all designed to work with a 10/7

mixer and carry the whole batch—

-7 cu. ft. at a time.  This enables

the mixer to work at full output.
Moreover, beacause- in each case
only once man is needed for transport,
there is a big reduction in the size
of the gang, which need only be
five to seven men.

A concreting boom has been

developed by the Field Test Unit.

One end is suspended by means of

-a portal frame or a bucket over the

2

3

mixer, which is placed opposite the
party wall, The boom is nearly
40 feet long and swings round the
mixer as a pivot, the other end being
supported on wheels. A skip carry-
ing 7 cu. ft. of concrete runs along
the bottom flange. This apparatus
weighs about 600 Ib. and can be
moved from one block to another
and set up ready for use by a team
of eight or six men in half-hour.

During a site trial, five men mixed
and placed 22 cu. yards concrete in
4 hours 19 minutes, including all
delays and ancillary work. Of this
time, 14 hours was spent moving
the mixer and boom. This is at the
rate of 1 cu. yd. per man hour
inclusive, The cost of labour and

plant was under 4s. per cu. yard. -

This apparatus is now being manu-
factured. Its operating costs should
not amount to more than 2s. per

.hour even if used for only 600 hours

per year. The boom was illustrated
and described in The Building Gazette
March, 1950.

This prototype (Fig. 8) was
constructed at the Field Test Unit
with the idea of pioviding a cheap
machine for the small man. After
trials it was handed over to a manu-
facturer, who produced the machine
at a cost which, assuming«that it
works for 1,000 hours per year,
shows the operating cost to be 1s.
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. pair of houses.
‘eight bricklayers working on ‘the |
pair, they could not expect them to -

9d. per hour. On a site trial
concreting oversite seven men placed
30 cu. yards of concrete in 8} hours
at a cost of 6s. 7d. per cu. yard.
Of this time, 31 per cent. was not
directly productive. This machine
will only travel over soft ground,
if mesh 1s used, but this is a simple
business to lay.

The track-laying tractor shown in
Fig. 9 wae developed at the Fisld
Test Unit and is by way of being
a multi-purpose machine. Equipped
with a concreting skip and dozer
blade, it can travel over any ground,
spread spoil, push aggregates nearer
the mix, besides handling concrete
hardcore and other materials. It
has considerable traction power
though only equipped with a small-

_ size engine, and will tow a mixer

about the site, or a trailer. On a
site trial five men, with a 10/7 mixer
and this machine, placed 36 cu. yds.
of concrete in house footings, besides
spreading the spoil ~around two
blocks, in a period of eight hours,
including all delays, tea breaks, etc.
The cost was 5s. 4d. per cu. yd. -
of labour and plant.

Handling Bricks and Mortar

Another example which might be
quoted is that of handling bricks and
mortar on small jobs. For this
operation a number of mobile hoists
and elevators have recently been
placed on the market. It is worth
while considering their uses on .a
housing site, for getting bricks and
mortar to the bricklayer.

The main feature of these new
hoists and elevators is that they are

.mobile, and can be set up very

quickly. In order to make the best
use of- them they must use this
attribute to_ the “full. - If, how-
ever, they are to be used for distri-
buting bricks and mortar they need
some other device for moving the
materials on the ground and on the
scaffold. . There are a number of
trucks on the market for this purpose.

The important point to note is
that the outputs which can be
achieved, with a properly arranged
team, with all this equipment is
very much higher than is required
for serving the bricklayers on one
Even if there were



+
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‘lay, on the average, more than 800
bricks ‘per hour, and a more usual
figure would be about 400. The
outputs achieved with the combi-
nation of hoist and truck are any-
thing up to seven times this amount.
1§, therefore, the hoist and elevator

is used in the way stationary hoists .

" would be used, or the team works
in the same way as hod carriers do,
that is, it is kept at one pair of houses
until the brickwork there is finished,
the equipment will be working at a
very reduced capacity, and it will be
very expensive. .

The mobility of the hoist enables
another and better method to be
used. It can be put in the charge of

a team of men, whose job it is to .

serve bricks and mortar to a number
of blocks,
the equipment from block to block,
" stacking materials on the scaffolding’
in advance:
' Tequirerents.

‘The equipment should be chosen
on the basis of the total number of
‘bricks required per hour on the
whole ‘site.,” The team should be
‘trained, and drilled to move the
equipment as quickly _as possible
from spot to spot and set it up.
With geod equipment this can be
.done by the team in five to .ten
minutes, without any difficulty.

In Fig. 10 are some estimates of

‘the cost of handling bricks and
‘mortar by various mechanical me-
. thods. The cost, of course, varies

e

of the bricklayers’ .

’\
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Fig. 8.—~Prototype three-wheeled powered c‘or‘lcretx'ng
" barrow from M.o.W. Field Test Unit. :

with the amount of work to be done

by the equipment in its life. , If this
is assumed to be three years, and
the equipment reckoned is operated
by a Builder building 25 houses per
year, this would represent a total
number of bricks of about 14 million.

" Under these circumstances one should

expect to be able to handle the
bricks with mortar for about 14s.
6d. per thousand by séveral methods.
If twice the number of houses are

built, or. the equipment lasts for -

six years, it may be expected to
get down to about 12s, per thousand.
These figures may be.compared with
typical manual handling at to-day’s
outputs and prices of about 18s. to

{1

figures include the mortar as well.

The team should move

{e

' Fig. 9.~M.o.W. prototype tré\ck-laying concreting
. vehicle. k .
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It should be noted that these .

"

Coming now to consider aspects
of the design of plant for small
jobs, it is evident that if the builder

. is to make the best use of plant

on these small jobs, the characteris-
tics of the plant he requires are
as follows :— '

(1)’ Mobility, so that the plant
can be quickly moved from job to
_jon and be kept busy. -

(2) Cheapness, so that idle time
is not expensive. ‘ :

(8) Machines which can be uséd :

for a number of purposes.

High output is.only a secondary

consideration. We have been trying

at the Field Test Unit to develop

" machines along these lines. It is,,

in many cases, difficult to design

machines which are cheap enough .

to carry out economically the small
jobs of work-which oiten have to
be done.
“of multi-purposes tools is a promising
- one. . It is an idea which is greatly
used in agriculture, where the farmer
is supplied with one tractor and a
number of implements to do a
variety of jobs. A’ very useful
example in the building industry

is the -universal excavator, which |

can do three or four types of digging,
and also can be used as a crane.

. L
Conclusion .

In conclusion -the speaker said :
If we are to mechanise small jobs
successfully, we must study both

" the design of work, and the organ-

We think that this idea
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‘isation and sequence. of jobs on the

S

N ESTIMATED COSTS OF HANDUING . BRICKS 2 MORTAR . -

site. We must endeavour to provide
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as far as possible ‘a continuous
sequence of work for the machine
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.+ 77 Millions of Bricks (with necessary Mortar) Handled.

Fig. 10.~—Estimated _costs of typical brick-building methods.

PIG-PROOF WIRE FENCING

With the requisite quality of wire
freely available in the market, the
work of manufacturing pig-proof
wire fencing under the Government
scheme undertaken last year is
being done expeditiously.. This
fencing of a special variety, which
was formerly being imported from
abroad, is very useful. It is now
being supplied to cultivators at
cost price, which is about 11 annas
per running foot, ex-manufacturing
depot in the Dharwar district. It
is manufactured in rural areas with
the aid of rural artisans, through the
agency of the Village Industries
Committee, Dharwar.

Those desirous of buying this wire
fencing may send in their indents
to the Agricultural Engineer, Gov-
ernment of Bombay, Poona 35,
through the District Agricultural
Officer concerned.
which is four feet in height, i1s
supplied in bundles each measuring
100 feet and weighing about 150 Ibs.
An advance of Rs, 25 per bundle is
to be paid along with the indent

-while the remaining charges are to

be paid when the bundles are ready

for despatch.

The fencing, *

- .

The machines required should b
mobile, cheap, and if possible do
‘ more than one job. -

|

GIANT SELF-PROPELLED ‘SCRAPER ‘

Constructional engineers from all over the world are showing a keen inter-
est in the first British self-propelled scraper which is making its debut at
this year’s British Industries Fair (London and Birmingham, May 8 to
19). It is the ¢Goliath”, manufactured by Blaw-Knox Ltd. of
Watford, a self-contained unit designed for digging, loading, hauling,
spreading and compacting. It is a high-speed earthmover comprising a
twowheeled tractor unit and a cable-operated open top scraper, coupled
to permit operation on extremely rough country. Fitted with pneumatic
tyres it will carry a full load over extremely rough country at 20 m.p.h..
The tyres were specially designed for the machine. -

19
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DELHI PREFAB FACTORY

A visit to the factory, which from
the roadside looks like-a big hangar,
shows that a great deal of machinery
has actually beeninstalled.

In the centre of the factory stand
the mixers into which cement, ground
sand foam and water will enter in
measured quantities to form the
basic material for construction. The
biggest constituent is the Jumna
sand which will be converted into a
fine powder before entering the -
mixers.

- Sixteen houses per -day will be
completed when the, factory begins
to work three shifts a day. Sixteen
trucks and 32 trailers will be re-
quired to take them to the building
sites, where each house will be in-
stalled by a team of specially trained
men., The first group of technicians
is now being trained. ,

When Prof. Messerschmidt visit- *
ed the factory some days ago, he
expressed satisfaction that India was
adopting the technique of foamed
concrete in which he had experiment-
ed, finding it a good resistant against

heat and cold.

Arrdngements have been made for
Prof. Messerschmidt to send from
Germany sketches of houses to suit

_ Indian conditions.

The cost of the prefab housing
factory, it is learnt, will be about
Rs. 42 lakhs. This investment will
be covered in a period of ten years
by adding a small amount of abont

- Rs. 70 to the cost of each house,

A committee of directors, in-
cluding. senior endgineers of the
Ministry of Industry and Supply,
the CentralPublicWorks Department
and the Ministiy of Health, directs
the affairs of the factory. They are
"assisted by two experts of a British
firm of consulting engineers who
have designed five similar factories
for Britain. .

The agreement with this firm pro-
vides for technical help and the use
of patents of light-weight concrete,

invented in Sweden but perfected
in Germany and Britain.

An important clause of the agree-
ment provides for payment of royal-
ties for the use of the patents and
for expert services of the engineers
only after the factory has gone into
actual production. The volume of
payment has been made dependent
upon the output of the factory.

-The sale of houses, likely to be
priced at about Rs, 3,000, will be

made by the Town Planner who will
endeavour to avoid monotony in
planning development of prefab
colonies. Refugees will enjoy the

, highest priority in securing the

houses provided they possess plots
of land on which to erect them. They
will consist of two living rooms, two
verandahs, a kitchen and a bath,

DOCKYARD APPRENTICE
SCHOOL, BOMBAY

A school to train apprentices in
various aspects of dockyard work
has just. completed its first year.
Boys between 16 and 19 who are of
matriculation standard are selected
annually on the basis of competitive
examination held in June every year.
They obtain training both theoretical
and practical, for five years in marine
engineering, electrical engineering,
naval architecture etc. All appren-
tices undertake to remain in the
Dockyard, if required to do so, for
a period of eight years after the
completion of training. =~ They re-
ceive stipends during training which
cover board and lodging charges,
leaving a small surplus. Their first
two years of training are spent in
the Dockyard Apprentices School
proper while the other three are
spent in the workshops and drawing
offices of the Dockyard under the
supervision of the School autharities.
20

PERSONAL

" Mr. J. A. Parks

Mr, J. A. Parks, F.S.I., Chief
Valuer of the Board of Trustees
for the Improvement of Calcutta,
has been appointed temporarily to
act as Chairman of the Calcutta
Improvement Trust in place of Sri
S. N. Ray, I.CS. '

. Prof. C. A. Hart

" Professor C. A. Hart of London
"University, is the new Vice-Chancel-
- lor of the Engineering University at
Roorkee.

Prof. R. Duerref

Professor R. Duerrer of the Tech-
nological College of Zurich, who

had been invited by the Ceylon

Government to advise them on the
prospects of producing iron in the
Island has returned to Geneva.

Mr. C. P. Subbiah

The services of Mr. C. P. Subbiah,
Divisional Engineer (Bridges), Mad-
ras has been placed at the disposal
of the Government of India, Ministry
of Transport, Roads Organisation,
for appointment as Divisional En-
gineer {Consultant).

Mr. T. G. Kantawala ,
Mr. T. C. Kantawala, Housihg

Commissioner and Secretary of the

Bombay Housing Board has re-

him.

'Mr. M. N. Kamatih
Mr. M. N. Kamath, Divisional

"~ Engineer, Highways, South Kanara

has been promoted as Superintending
Engineer, Highways, and is to be

in charge of the Bridges Circle,

. Madrasin relief of Mr. B. N. Shenoy.

tired. Mr. C. R. Desai has succeeded
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- SUCCES

. What are the fundamentals of
success ? Are spiritual values neces-
sary to achieve worldly fame ? What
are the secrets of happiness? Is
happiness easier to achieve for a
successful man? Can one be
successful and happy? The Psy-
chology asked Mr. Swaffer these
questions—here are his replies.

With regard to “ What ‘do you
consider are the fundamentals of
success? ' I can only thank Dr.
Joad for his ever-usual phrase, ““ It
all depends on what you mean by

.........

* Success ”’ might ‘mean anything
—prestige, a title, big financial gains,
a century at Lord’s or a seat on the

-local council,

. It means, indeed, everything and

~ nothing.

What is certain about it is that it
is the world’s ~worst illusion—a
mirage far off in the -desert, some-
thing you never reach, something
you pass without knowing it......

Besides, it depends on so many

_ things—time, opportunity, the right

quality for the right time. For
instance, if Charlie Chaplin, "the
most successful of all film.artistes,
had not been alive at the time of
the moving picture, he might still
be although quite as clever as when
he made City Lights—an unknown
comic on tour for Fred Karno.

In order that Winston Churchill

" could reach the pinnacle of success,

it wasnecessary that we had a World
War. Since then, by the way, he
has been a conspicnous failure.

In order that Joan of Arc should
successfully drive the English out of
France, it was necessary that the
English should have invaded it
beforehand. When'. that job was
done, she was so unsuccessful that’
her “co-religionists burned her at
the stake, "~ .. ce

By anneﬁ Swaffer

In- order that Nelson should win
a great battle like Trafalgar, it was
essential that there should be no
cast-iron rules about two eyes and
two arms. Why, they would not
have had him in the last war!

By the way, they would not have
Sir William Robertson in the army,
even as a private,-because he was
“colour blind, until he was allowed in
because of the special influence used
by the Duke of Cambridge who had

stayed in the East Anglian house.

where Robertson had worked in the
garden. Yét he becdme Chief of

+ the Imperial General Staff!

Opportunity counts a great deal.

Besides, 1 'do not know what you
mean by success. Most people whom

you should call successful feel them- .

selves to be abject failures. You are
conscious only of the things they
have done, things they take for
granted, because to them they were
easy of achievement. They remember

_chiefly the much more important

things that they could not do.

Then, was Jesus a failure? Was
Captain Scott a failure? And what
would you say of Chatterton, the
poet, who committed suicide, and
Van Gogh, the painter, who died in
amadhouse ? Shakespeare succeeded
in the eyes of his contemporaries not
because he was a genius but for the
strange reason that, during his life-
time, his plays were regarded as
ordinary hack jobs done either for
the Globe Theatre or to please Queen
Elizabeth. And if they had not’
been printed by his fellow-players
because they were fond of him, we
might never have heard his name. As
it was, it was not until 150 years
afterhis déath thathe was recognised,

Edgar Wallace merely wrote for
money—and by churning out pot-
boilers, some almdst beneath notice
—and yet' what a fuss they made of
him for .several years !
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. things:

. successful.

S CAN FOOL YOU'

Even if I knew what you meant
by *“ a sense of spiritual values "'—
and I do not, since, in these days,
most of the work of improving the
world is being done by men who are
so-called materialists — I should
doubt whether it was necessary to
achieve world fame: . .o

Stalin has none. Hitler, who at
one time was much more famous
even than Stalin; jeered at such
Besides, I notice that those
who, today, prate most of spiritual
values are among those who seek
most earnestly temporal power.

What I think you really mean is
“How can I make money?” If
that is your aim, be selfish and greedy
and cunning. Choose friends who
will help you and ignore people who
won’t. Take every advantage you
can of anybody you meet or any-
thing that happens. Think of
nothing else but money. Collect - it,
save it, invest it. If the world
shortage grows, it may one day be
the only thing you have to eat.

‘If you seek success on the stage,
cultivatethosepeople who are already
If you want to write a
successful book, write something like
Forever Amber and not something
that appeals to the intelligence.

In whatever walk of life you chcose
keep in the middle of the road and
walk only a few yards in front of the
crowd. If you are too much in
front of the rest, they will throw
stones at you because you-are going
too quickly or because you want to
go too far,

As for happiness, I would say that
the only way to be happy is to
be contented. This means you
must be satisfied with things, In
fact, you must be a clump and a clod
and utterly lacking in imagination.
If you are happy, you want things
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‘to continue as they are, and if, by
any chance, you want things to
continue as they are now, well
_ Heaven help the rest of the world.

For the inevitable resultof thatwould-

be that the mass of mankind would

-have to remain unhappy so that

you can feel contentment.

I do not know whether or not
happiness is more difficult to achieve
" the more successful one becomes.
For some people like so-called success
and some do not. Some are bored
with achievement. Others want
achievement without the fight. Still
others prefer the fight to the achieve-
ment,

There are no rules for this. And

anyone who seeks to set down rules, -

or to offer to anybody else anything
but the most general of counsels, is
proving himself a fool.

" You cannot, for instance, pi:y into
anybody else’s soul, even if you think

* you can. Nor can you measure any--

body else’s possibility of achieve-

ment. That can only be proved by

test. |

The only think I can ever say
to any young man or woman is
something like this: “ Try and find
the sort of job that you want to do.
Then, whether you are successful or
not, you will enjoy doing it. In
doing that job, you will find a mea-
sure of self-satisfaction which money
cannot buy for you.”

. As for the idea that yoﬁ will get
satisfaction out of- serving others,

that-I do not believe. Virtue is its

own reward, and a poorone at that,
Believe me, the mass' of mankind,
if you seek tp serve it, will only
blame you for the things you have
not done for it. Anyway, who wants
gratitude? It is, believe me, a
very boring thing. (With grateful
acknowledgements to The Psycho-
logy). - o '

LETTERS TO THE
‘ EDITOR

Sulphur Base Jointing

Compounds
Sir, ,

We are very much interested in
the article on Cast Iron Water Mains
Sulphur Base Jointing Compounds,
published in October 15, 1949 of
The Building Gazette. !

We would very much‘ like to know -

if any sulphur base materials have
been used with success in India
and if so their source and prices
may please be intimated to us. -

Yours faithfully,

For Chief Engineer, Eastern
Command, Ranchi.
Lok * *

-,

Sir,

' With reference to an article

appearing in The Building Gazette
of October issue, on Cast Iron"Water
Mains, written by F. F. Jaray, we
will be much obliged if you will let
us know :— , :

(1) Whether the sulphur base
pipe jointing material is available
in India; if so who is the supplier.

(1) Whether this has been used
in any of the water-supply or other
mains in India and where.

Yours faithfully,
T. R. Rao,
A.C. R I E. (EM)
Madras 9.

Lok - ke *
NUTRALEAD, a jointing com-~
pound of this nature is available from
the Tanks and Linings Limited of
Town Wharf, Droitwich, Worcs.,
England. The present - price -is
£51-5-0 per ton f.a.s. British pori.

Nutralead s supplied in 56 lbs.
packages containing fourteen 4 Ib.

_angots. ' It would be interesting fo

know if our readers know of its
being used in this couniry—Ed.

22

FOR DISCUSSION

Professors of universities are the
real social and intellectual aristo
crats of England. They are in
accessible except for discussion or
some subject connected with theis
studies.

* * %

Prof. Bernal says India is making
very little effort to evolve large-
scale plans of housing based on
available indigenous materials.

* - * ®

. Dignity consists not in possessing
honours but in the consciousness

e thalt\ we deserve them.
R. N. Sen,

* ' * .ok

Officialdom, it might be concluded
on the basis of recent trends, is
hardly at its best in matters Housing.

* * *
. Better lighting- and colour in
factories lead to higher production.

* * . *

Key points in the New Zealand’s
Government Housing Plan are: an
immediate increase of one-third in
the maximum building loan ; intro-
duction of suspensory loans; sale
of State houses, sites and builc}ing
sections.: '

* - L% ok

The Madras Institute of Tech-
nology is to receive a grant of Rs. 5
lakhs from the Government of
Madras for the purchase of equip-
ment. -

* * . *

The Government of India incurred
an expendifnre of. Rs. 51,000 on
the French ship-building experts who
bhad recommended the Vizagapa-
tam yards for development after
visiting several places.

N *

Deposits of gypsum have been
located near the village of Ran in
the Halar district in Sourashtra.

Their total reserves are estimated to -

be about 3,776,000 tons.

-
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THE CEYLON'S FIRST MULTI-PURPOSE SCHEME

, GAL OYA DAM AND POWER PROJECT

L By*M. C. Abraham, B.Sc., M.Inst.C.E., M.LW.E., and
v\‘ ] A. H. Mendis, Assoc. M.Inst.C.E., A.M.LLW.E. '

The Project which is the first
multi-purpose Irrigation  Scheme
undertaken in Ceylon is to impound
the water from the -drainage area
of 384 square miles by the construc-

-tion of a dam across Gal Oya at

Inginiyagala. The Lake so created
-‘will have a surface area of 30 square
miles,and a capacity of 770,000 Ac. ft.
at jts full supply level. The spillway
is across a saddle on .the left bank
of the river. Water from the re-

“servoir will be released through a

13 ft. diam. steel lined penstock.
The energy of the flowing water will
be used to drive 4 Francis Turbines
and in so doing will generate 10,000

"K.W. of electrical energy,, before

being discharged "into the tailrace
for irrigation.
contour channels will convey the

water to the Irrigable area of 120,000

acres. .
The Main Dam .
The. Main Dam will consist of a

rolled earth filled Dam of length

3,425 ft., height 154 ft., a crest width
of 30 ft., carrying' a roadway.

The npstream side slopeis 4 to 1
vertical below elevation 225 and3 to
1 vertical above elevation 225 and
will be protected by a 9" thick

graded gravel filter with 3 ft. thick
The.

stone 1ip rap laid on top.
downstream slope of 2} to 1 vertical
with two berms of 15 ft. each at
olevation 222.0 and 172.0 will. be
covered with grass sods,

‘ " The modified designed section of
the main dam consists of two prisms

‘of impervious material with an

inclined sand zone 15 ft. wide sand-
" wiched between them.

7 A sand
blanket 3 to 4 ft. thick laid at the
bottom. of the downstream prism
at an elevation of 156 M.S.L. and
the ‘ahove inclined sand zone laid

- up to -elevation 225.0 will drain

the dam of all seepage water. Cross
drains of 9 dia. hume pipes with

Right and left Bank”

The following is an abstract of the .pﬂpe}
 rvead at the Engineering Assoctation of Ceylon.

“uncemented joints and a 12" dia.

toe drain loosely packed with graded

aggregate from }” to 2" will lead
the seepage water away and keep
the downstream prisms of the dam
dry. , o :

The total volume of earth work

b the main dawm is estimated ot
- 5,016,000 cur. vds.

- The Spiliway Dam

The spillway dam consists of a
straight_gravity concrete dam 1,000

. ft. long .at the crest, 68 ft. high
from the deepest point.of foundation,
a top width of 10 ft. a vertical up-
stream face, a downstream batter
of 065 ft. to 1 vertical. L

The total volume of the concrete

in this ‘structure amounts to 38,610 .

cu. yds. including cut offs. An ogee
spillway section 120 ft. long con-

sisting of 3 blocks of 40 ft. each at-

the elevation of 260.0 is for the
present estimated to take care of
tlood:water. The dam will be pro-

vided with 6 under sluices each of

size 5 ft.-9 in. by S5 ft.-9 iu. which
will permit draining of the reservoir

-to an elevation of 212.0. The access ,

to the sluices will be through an
inspection gallery 5 ft. X7 ft. in the
body of the dam. - :

Thé Power Plant

The Power House will consist of a
reinforced concrete structure three
storeys high,
the present two Francis Type
Turbines 3,000 H.PT each with
vertical shafts driving two generators
each of capacity 2,500 KVA. There
is provision for installing two addi-
tional turbines and generators of
same capacity and also a service
bay. A .
- The steel lined concrete penstock
of 13 ft. dia. located in the north
abutment :s 783 ft. in length from
the intake to the Power House and

This will house for

has two bends of 25° and 20° res-
pectively, The surge tank is 45 ft.
in diameter and is of the differential
type with a riser 10 ft. 9 in dia-
_meter. The top of the surge tank
is at elevation 280.0. Tné discharge
of water through the penstock will
be controlled by a tractor gate in
the intake structure.” The intake
. structure i$ a reinforced concrete
tower situated at the upstream end
of the penstock.. It is furnished with
reinforced -concrete thrash racks

_ to prevent debris entering the pen-

stocks, and with a concrete gate
house to accommodate the gate
hoist. T

The main purposes of the Project
are \— ‘

(¢} A more ample and assured
supply of water for irriga-

tion. ‘ ) i
" (#) Controlof floods that damage
crops and homesteads, slit
up fields, breach bunds and
ridges, wash away roads
and interrupt communica-
tion in the delta below.

- (#1t) Development of Power for
~ domestic and industrial use
. —10,000 K.W.

(fv) Assurance. of a perennial
supply of drinking water
" in the area under command.

The average annual rainfall of
the catchment is 83 inches of which
63 inches is during the North-East
Monsoon season-—QOctober to Feb-
ruary. The .average annual yield
of 740,000 Ac. ft. 1s equivalent ‘tc
2,000 Ac. ft. sq. mile. The reservoir
capacity is 770,000 Ac. ft. and can
thus ‘impound the full yield of an
average year starting from empty.
Flood -discliarges up to 86,000 Cu
Secs. have been recorded. Some of
the heaviest floods come in February
at the tail end of the North-East
Monsoon when the reservoir it
likely to be full. The Senior authos

. *The se_m'or author Mr. M. C. Abraham is now the Professor of Civil Engineering,

Bengal Engineering College, Howrah,

-~
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has noticed al‘u'gh‘ flood in the river
occurring within 5 days of the

previous one. In the circumstances,.

it has been suggested that spillway

provision should be adequate 'to -

deal with a flood of 160,000 cu.secs.
peak followed by a flood  with "an
equal peak. One can well realise the
dilemma facing the designer,- if
he provides a wide spillway, he
“reduces the flood protection to the
valley below while if he provides

a narrow spillway, he endangers the.

TESErvoir. - .

Design, Estimate and Gontract -

On the advice of Dr. Savage, the
- dam expert who visited the site in
1947, the preliminary’ designs and
data collected by the Irrigation De-
partment were passed on to -the
International Engineering Co. of
Denver, Colorado, U.S.A. for the
preparation ~ of final  designs,
specifications, and estimate. The
investigation records furnished by
the Irrigation Department of Ceylon,
the firm found, were more thorough and
systematic than any they had received
for similar projects from other parts
of the world. The best forecast of
‘the probable cost termed the ¢ Target
* Estimate” for the construction of the
Gal Oya Dam and Power Plant was
framed. .This has been prepared on
a schiedule of unit rates mutually
agreed on by the contractor and the
Government for each item of work
given in the bill of quantities. The
estimate amounts to $ 10,500,000.
The operation of the contract
deserves a brief note as it is out of the
ordinary,. Briefly the Government
pays all expenses incurred in the
construction of the Dam and an
. advance for the purchase of all equip-
ment which will be debited to the

target estimate. The contractor is.

paid as remuneration a fixed mini-
mum fee of 119, of the above agreed
target ‘estimate. It is the aim of

the Government and thé contractors

to. execute the work at a cost less
than the ‘ Target' Estimated”
figure. Should the contractor com-
plete the Project at a figure less. than
1059, of the estimated one then in
addition to the minimum fee des-
cribed above he will be paid 509%
of the difference of the actual cost
of the works and 1059, of the ad-
justed target estimate. At the con-.
clusion' of the work the target’

estimate will be adjusted for fluctua-
tions in. rates and quanrtities and

‘cost of equipment and supplies. It

is the latfer additional remuneration
that gives the contractor the induce-
ment to keep always ahead of the
schednle and effect the maximum

- savings. -However the maximum

remuneration the contractor earns
by way of fixed and additional fees
is limited to 149, of the cost of works.

To ensure speedy construction,
the work of approach road was
carried out departmentally, and on
job contract. About one-third of the
earth work was done by manual
labour till machines became availa~
ble. It was found that power

- operated drills and crushers could
. not compete with local rates for
tubble, 3 gallons of spramex first .

coat, followed by 2 gallons as second
coat after 3 to 4 weeks wear was
the carpet.
experience is that hand packing
6" rubble for bottoming is-a very
slow operation unsuited for modern
road building; a layer of stone
ranging from 4 to 6 inches spread
as & base by a grader or {ractor and
consolidated by a roller is likely to

accomplish the same*and is quicker .

and cheaper. With selection and
consolidation of the earth subgrade
under optimum moisture conditions,

-some engineers may even say that

no rabble bottoming is needed.
Prefabricated steel bridges with
steel mesh decks obtained from war
disposals were used. for culverts
over 10 ft. span. These decks were
mostly in 28 §t. lengths and

_were cut by Oxy-Acetylene torches-

to the requisite lengths from 10 {t,
to 26 ft. The high-light of the con-~
struction - was the bridge over. the

‘Namal-Oya (6 spans of 25 feet) with

concrete piers and abutments and
prefabricated steel decks completed
in 3% months, = o o
Construction Camp "

The construction of the 100
buildings required as offices andliving
quarters for the staff were given on
two. contracts. Men moved into
houses no sooner. they could be
occupied. Water from wells sunk
in the bed of the Gal Oya is pumped
to a R.C. Tank of 25,000 gallons
capacity on the hillside and distri-
buted. Most.of the houses are con-

_nected by sewers leading to a central

24

¥

The senior author's -
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treatment plant for- disposal on the
activated sludge principle. The others
have independent septic tanks. ’

Modern Construction Meéthods
The modern trend in construction
is to avoid arduous manual labour.
“Let the machine do it” is the
slogan. Engineers have been ad-
vised to note this and to adjust
their designs in such a way as to
enable the construction operations
to be executed by some machine
normally available. Another trend
is to ‘““keep the wheels moving ",
By having a large stock of spare
parts, a defective part that normally
would have stopped progress pend-
ng repairs is exchanged for a new
one from stock, while the old part
is repaired in the shop and goes back
into store. The value of the spare
partsstock is often more than double
the cost of the machines in operation.
A third trend is to reduce overhead
and _interest charges by working
_“round the clock "’ in 2 or' 3 shilts.
Messrs. Morrison Knudsen Int. Co,
Inc., are adopting all these. The
importance of the repajr shop and
the parts warchouse in assuring full
coutput can therefore be readily
realised. Welding and flame cutfing
plays an important part in the
repair shop. To tend to the repairs
on machinery and warehousing, of
spares a total floor space of 42,000
square ft. of covered buildings were
provided.

Construction Plan and Schedules

The Irrigation Department , and
the Contractors have agreed gener-
ally on a preliminary construction

plan and schedule for the total

construction period from - March,
1949 to April, 1952.
It is planned to construct the Dam

and Power Plant in three stages -

during the three work seasons. A
work season starts from about the
middle ‘of February to .about ‘the
end of October. “The -remaining
three months of the year being the
rainy season in the Eastern Province,
the river runs inta floods.. During
the first stage the Main Dam is - to
be built up on either side leaving.the

river to flow its present course until.

the low water season in June of
1951, care being taken to see that
it has a sufficient width to accommo-
date the floods.. o

(To be continned)

- p
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CLARIFICATION OF INDUSTRIAL WATER BY FLOC
* BED OF WATER SOFTENER

By R. S. Young and A. Golledge.

- The domestic water, and part of
the industrial supply, serving the
plants and mine township of Rhokana
Corporation Ltd., at Nkana, North-
ern Rhodesia, one of the world’s
largest copper producers is ob-
tained from the Kafue River. The
latter drains a large portion of North-
ern Rhodesia and is the principal

* tributory of the Zambesi. The hard-
- ness of Kafue River water varies

from 2-3 p.p.h.t. in the rainy season

to 15-25 p.p.h.t. in the dry season.*

Two-thirds of the harduess is due
to carbonates and bicarbonates of
calcium and magnesium, and. one-
third to. sulphates. ' ®

Several years ago a lime-soda
softner was installed to treat the
water required for locomeotives and
power plant evaporators during the
dry season. This Paterson softner
had a capacity of 150,000 gallons
per day and was the conventional

‘modern type for rapid cold water

softening, wherein the treated water
flows upward through a thick floc
bed in a vertical cone. At first it
was believed that the reduction of

_hardness was the sole benefit of the

softner, and thelatter was not operat-

" ed during the rainy season when the

hardness of the river water was low..
It was observed, however, that a
troublesome scale, still appeared on

- locomotive boiler tubes and power

plant evaporator coils. This scale
was derived from the clay and sus-
pended matter in the water, and,
owing to the continuous operation of
power equipment in the war and
post-war periods, could not be dis-
lodged by frequent washouts which
are standard practice wherever some
surplus power is available. Once

_baked on the boiler tubes or similar

equipment, this mud proved exceed-
ingly hard and appeared to form
an aluminium silicate scale.

As the Kafue River drains an

“area where 50 inches of rain fall in

seven months, it is little wonder that
the water during. the wet season is

4
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very turbid, often attaining a turbi-
dity of 1,000 p.p.m. The turbidity
is due to finely divided particles of
clay, silt, and organic matter in the
colloidal "condition, and is not re-

moved by filtering through even ..

a close quantitative filter paper.

“To remove thismud it was decided
to continue passing water ‘from the
primary settling reservoir through

‘the floc bed of the softener during

the wet season after softening had
been discontinued. If the clay
could be removed from the water
during the rainy season without
softening, the latter process could be
confined to the dry season when the
water, though clear, was slightly too
hard to be used directly for many
industrial purposes.

. For the past two years this practice
has been followed softening the
water when itis hard but clear, and
simply filtering through the softener
floc bed when the rainy season yields

-a soft but very muddy water. The

results have been quite satisfactory,
resulting in decreased maintenance
and more efficient operation of loco-
motives,

The clay particles are apparently
absorbed on the floc and cannot
readily be washed off. The com-
position of the floc at the end of the
softening period and commencement
of the filtering period is given by a
typical. sample : i

o Per cent.
Mg (OH), - 11.30
Ca SO, - - heov 064
Ca CO, AL 8061
Pe (OH); O '0.67
Si0, : e 1.97
A1g03, 2 Sio.z, Clay T ees 5.38

When one gramme of this floc
is placed on a funnel containing
Whatmdn No. 40 filter paper, several
litres of turbid Kafue water can be
filtered quite clear, whereas no
reduction in turbidity occurs when

25

filtering through the filter paper
alone. * Subsequent thorough wash-
ing with distilled water to wash out
electrolytes does not appear to dis-:
lodge the clay from the floc particles.
That the mechanical filtering efféct
of the floc is important is evidenced
by the inability of 1 gm. of this
material to completely clarify 100 -
ml. of turbid water when shaken
thoroughly *with it and allowed to
settle. The supernatant liquid is
still turbid.” Absorption alone does -
not lead to clarification. -

There is a small but consistent
increase in hardness of this turbid,
soft river water when passing through
the floc bed. It amounts to approxi-
mately 1 p.p.h.t., raising the hard-
ness for instance from 2 p.p.h.t. .
to 3 p.p.h:t. This is not surprising
when a natural water flows through a
bed of finely-divided calcium car-
bonate and other salts which may
have a height of 12 to 15 ft. The
solubility of the floc constituents is
decreased by the presence of mutual .
ions in the incoming water. The
small increase in hardness is in-
significant, compared with the ad-
vantages of removing mud by pass-
age through a floc bed without the
labour and expense of softening.

The entrained mud is drawn off
with a small quantity of the floc
periodically by means of drain cocks
installedalongthe side of the cylindri-"
cal tank. With the commencement of
the dry season and_the resumption
of softening, quantities of clean floc
soon build up in the tank. .

Summary —Advantage is taken of
seasonal changes in the hardness and
turbidity of a river water in Northern
Rhodesia to soften only during the
period of clear, hard water. For the
rest of the year the very turbid but
the soft water is passed through the
floc bed of the softener, “without the ~
addition of reagents, to clarify it for
industrial purposes. (With acknow-
ledgements to The Water and Water
"Engineering.)



COLLEGE NEWS
I\;'Iadras Institute of Technology,

° Chromepet, Madras

Institute for the academic year

. 1950-51 will be received in the pres-
~ .cribed form which will be sent on
_ receipt of postage stamps for annas

eight. Copies of prospectus are

accompany the application form.
The last date for application for ad-

. mission is April 20. The entrance
- examination fee of Rs. 20 should

accompany the application form.
The -entrance examination will be

+ - held on May 8 and 9. The courses

provided lead to Diplomas in: (1)

- Electronics’ (Radio and allied sub-

jects) ; (2) Instrument Technology;
(3) Automobile Engineering; (4) -

Aeronautical - Engineering. - The

- minimum qualification for admission
" isadegree with Physics or Chemistry

as their main subjects and Mathe-

" matics as their subsidiary subject.

- ‘College offl'«:ngineerihg, Guindy

v

Arthur Hope College of
Technology, Coimbatore

7

College of Engineering,Cocanada

Cbllege of Engineéripg,'

Anantapur = .

- Request for application form for
admission to any of the four colleges
should be, made to the Principal,
College of Engineering, Guindy,
Saidapet P.O., Madras. The degree

courses of four years’ duration offered

by the various colleges are: (i)

Guindy: Civil, Mechanical, Electrical, |

Highways, and Telecommunication
Engineering ; (ii) Coimbatore : Civil
and Electrical Engineering; (iii)

" Cocanada: and (iv) Anantapur: Civil,

_ Mechanical and Electrical Engincer-

ing. The College of Engineering,
Guindy as an Overseer Course in

‘Civil Engineering . of two. years’

.y e ! B3

duration. The Licentiate in Civil

Engineering Course has been abo- -

lished. Candidates for admission to
the Degree course must have passed
the Intermediate Examination of

. the Madras, or Andhra University

with Mathematics, Physics, Che-
mistry as optionals, or an examina-

- Applications*for admission to the - tion in some otheruniversity accepted

as equivalent thereto by one of these
universities.  Applications should
reach the Principal notlater than
25th- June. Forms will be ready
for despatch from the college in the

priced at four annas per copy. A »ﬁrst week of Méy‘ -

registration fee of Rupee One should..

Benares Hindu University

“The date for the supply> of a.pplicz;.-
tion forms for
College is 15th April, and the date

for the receipt of applications duly

filled in is 30th April, 1950.

Bengal Engineering * College,
Howrah - :
Bengal EngineeringCollege, Howrah

will be open for its new.session on

July 3, 1950. The College. which is

completely residential, prepares stu- .

dents for the B.E. degree examina-

" tion of the Calcutta University in

Civil, Mechanical, Electrical, and
Metallurgical Engineering and in
Diploma. course " in Architecture,
Admission test will be held on May 8
and 9.- Applications should reach
the College Office on April 15, 1950.

College of Engineering and
Technology, Jadavpur

The College has Degree Courses of
four years’ duration in Chemical,
Mechanical and Electrical Engineer-
ing leading to B. Ch. E., BM.E,, and

B.E.E., Degrees. Admission will be-

made on the results of an admission
Test. Applications, to be submitted
on the prescribed forms available
at the College Office, will be received
up-to the 30th April; 1950. . Only

such students as have passed or will
pass this year I1.Sc. Examination in

the. First or Second.Division with
Physics, Chemistry and Mathematics

24 seats in theé Mechanical, En-
gineering, 18 seats in Electrical
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Engineering, and 18 in Chemical

Engineering Courses are reserved for
students coming from States other
than West Bengal.

Birla College of Engineering,
Pilani ’

The College provides coutses of
instruction in Mechanical and Elec-
trical Engineering leading to the
B.E. degree of the University of
Rajputana. The courses are of four
-years' duration three years at College
and one year's practical training.
The minimum qualification for ad-
mission is the I.Sc., and age limit
17-21 years. The college session
commences on the 17th.July. Seats

the Engineering'.)'}are allotted for all States and Pro-

swinces. The College is fully residential.
The total annual expenditure per
student is about Rs. 1,500.. Cost
of prospectus and syllabus Rs. 2
-and application forms annas eight.
Last date for receipt of applications
15th “Juné, 1950. S

Bhavsinhji Polytechnic Institute,

Bhavnagar. -, -
This is Saurashtra Government

sponsored Institution and provides :

Diploma Courses in Automobile En-
gineering, Textile Technology, and
Oil Technology. Courses are of

. four years’ duration (three years

in the Institute and one year in a

factory). Minimum qualification for

admission is Matriculation or its

" equivalent. The next session starts

on 20th June, 1950.

Shri A. V. Parekh Technical
Institute, Rajkot ‘

. The .Institute - provides courses

leading to Diploma in (i) Radio

Servicing, (2) Wireless Telegraphy,

" and (3) Advanced Radio Communica-

tions. The next session commences
on June 20. Applications should
reach before 15th June. Minimum

qualifications for 1.and 2, Matriculd- -

tion. or"its equivalent and for 3
"I.Sc. with Mathematics, Physics and
Chemistry. ~ Application forms and
prospectus on payment of Annas
Ten.
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" BUILDING AND CONTRACTING )

A new feature *“ Building and Con-
tracting ”’, commences with this issue
in the following columns. Building

.“Contract is a matter of vital concern.

This feature provides engineers and
while
drafting building contracts. This
will be of particular value to building
owners who desire to have his work
done through building contractors.

Following - is a. report of the:
- Quantity Surveyors’, Committee of

the Chartered Surveyors’ Institution
on the Methods of Building Con-
tracts In general use and the terms
usually applied to them :—

A. Contracts Based on Prime

Cost

+

(¢) Prime cost plus profit. Based

: ~on prime cost plus a per-
centage of the cost.

(1) Prime cost plus fixed fee! Based
on prime cost plus an agreed
fixed fee. .

(43%) Target cost. Based on prime
cost plus a fluctuating fee
computed on a comparison
between cost and valuation.

Under this type of contract, (i)
and (ii) work is carried out on the
basis of cost of labour and material,
to which is added either an agreed
percentage or a fixed fee for manage-
ment and profit. It is suitable for
conditions where the building owner
cannot determine his requirements
sufficiently in advance of building

. operations owing to the exceptional

intricacy of the work or to the un-
certainty of essential conditions,
It is also applied where an early
start is deemed to be the pre-
Where this is the
case, “ more haste less speed ’ and
excessive cost are often the result.

Since proper particulars are not
available at the start,,the success
of this type of contract depends on
quick -decisions being given to the

‘contractor, .which do rot subse-

.quently. require modiﬁcatibn, on

the complete integrity of the con- -

tractor and the quality of the super-
vision - of his labour. It is also
dependent on the measure of colla-
boration between architect,.......
and contractor in their efforts to

apply within their respective spheres
those safeguards which experience -

has shown to be necessary to obtain
.-an economic result, Much depends
_on the contractor applying himself

to the purchase of materials, con- -

trol of labour and general organi-
zation in a manner similar to that
which be would adopt after competi-
tive tendering. o .

If thére is complete confidence
between all parties, this method can
“be relied upon within the limits
above referred to. -~ .

Various methods have been
attempted (iii) for the adjustment of
the fee, by way of penalty or bonus.
The value of these methods depends
upon whether the higher” adminis-
trative costs, resulting from the
measurement and valuation of the
work in addition to the examination
of the prime cost, are justified by
the incentive to the contractor to
reduce his operational.costs. These
altérnatives - have insufficient ad-
‘vantage over prime cost with fixed
fee, if properly controlled, to warrant
their,use for general purposes.

B. Contrac'ts-Based on
Schedules of Prices )
(i) Schedule Contract. Based on

Schedule  of Descriptions

priced and agreed by the
- contractor and the architect.

This method consists of a schedule

of descriptions (without quantities)

of items of work likely to occur,
priced and. agreed with the con-
. tractor as a basis for valuing the
measured items of the work as
actually carried out, and is applica-
ble to conditions similar to those
outlined for prime cost. This gives
"the parties before entering upon a
o 27 -

Y

contract some form of safeguard.as
to price which is not obtainable -
under ‘a Prime Cost Contract. ‘

(v) Schedule Contract. Based on =~
" Schedule of Descriplions
with fixed prices (such as .

the Standard Schedule of
Rates of the P.W.D.). ‘

The principle is, to- supply to
contractors as the basis for compe-
tition a list of priced descriptions
of items likely to occur for work
more or less stereotyped in character
and limited in range. The coptrac-
tor quotes a percentage on or off
the schedule as a whole. :

. The principal objection to a
schedule with fixed rates as a basis
for tender is that the contractor -
cannot in an overall percentage on or
off the schedule reflect with accuracy
the special conditions of the parti-
cular contract. There may be con-
ditions of site applying to measured
rates as distinct from Preliminary
Items, or special facilities or diffi-
culties he may meet in any particular
trade or section of the work, either
in the employment of labour, the
use of plant and machinery or ‘the -
purchase of materials. - In fact,
tendering on this method must
introduce a substantial element of -
gambling,  the eliminationi of which
should be one of the principal aims -
of the quantity surveyor.

C. Contracts Based on
Approximate Bills of Quantities

(vi) Approximate Bills of Quanti-
‘ties. Based on descriptions
with approximate quantities.

Where the building owner who
cannot fully determine his require- -
ments before authorising the work,
desires to retain the competitive
basis, and is satisfied with a less
accurate indication of his commit-
ment than would be provided where
full particulars are forthcomings
the committee advocate the use of
an. Approximate Bill of Quantitie,
subject t6 complete remeasurement.



The approximate bill of quantities
introduces predetermined measure-
ment of the quantities of material
and labour as a common-basis for
contractors tendering, thus ob-
taining an early and befter control
over cost than under any schedule
of prices.

Approximate bills should be sub-
ject to minimum standards and
sufficient particulars must be availa-
ble for this purpose. The minimum
standards necessary to ensure that

. the main advantages of the bill

of quantities are preserved in the -
approximate bill should be as

follows :°

1. That items are measured in accord-
ance with the principles of the Stan-
dard Method of Measurement and in
such a manner as to enable the con-
tractors easily to price every 1tem
ipvolved ;

2. that the quantities of each item are
sufficiently related to one another
to afford the contractor a reasonable
indication of the relative proportions .
of work required ; . -

3. that thereis a proper description of

site conditions, speical features, and .

contractors’ risks ;

4. that the items, when priced, ex-
tended and cast to the total, and
submitted as a tender, give to the
building owner a reasonable idea of
the extent of his commitment
(provided he makes no substantial
alterations subsequently).

The Committee consider that these
minimum standards should be re-
cognised and observed as proper
professional practice where this pro-
cedure is adopted

. D. Contract‘s Based on Bills of
Quantities

(vid) Bills of Quantities. Based on
accurate quantities and des-
criptions and subject to

minor variations.

A bill of quantities (subject only
to minor variations, is suitable for
conditions where the building owner
can fully determine his requirements
and desires a firm  competitive
tender for the work before authoris-
ing it.

The value of the bill of quantities
as compared with alternatives can
be -understood when. it is realised
that.in no other case can one docu-
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ment serve all of the following
purposes :—

1.

2.

To advise the contractor as to his
responsibilities and risks;

to analyse the total quantity of
labour and material required for the
operation in agreed units of measure-
ment and description and so enable
the contractor to determine the
prices he will apply to the units of
construction necessary and to arrive
at his tender;

. to offer a common basis for competi-

tion between contractors ;

. to give to the building owner a close

indication of his commitment ;

. to set a target for all concerned in

the building operation and by the
joint efforts of " the contracting
parties to gain an early control over
price ;

. to reduce to a minimum the work

involved in arriving at interim pay-
ments on account of the work;

.. to reduce by forethought any neces-

sary variations and thereby assist
in the organisation of the work and
the egonomic use of man-hours ;

. to provide a basis for the valuation

of any work varied or additional work
ordered within the terms of the con-
tract.

The Comrﬁittee believe that a

brief examination of these methods
will show that some are unsuitable
or unnecessary for building opera-
tions, and the relative value of the
alternatlves

(To be continued.)

BURMA TEAK IN RANGOON Masulipatam 1.3

The prevailing price of first class

teak in Rangoon end of March was
as follows ;— :

12" x 8” x 14’ (with heart)

-

Rs. 1 ,350 per* ton. -

12" x 8" x 14’ (without heart)

Rs. 1,900 per ton.

6" x24"x 12 Rs. 1,250 per ton.
4" x2t"x9 . Rs. 1,125 per ton.

* One Ton=Fifty c. ft.
.y . 98
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HOW WAS MAY
FOR BUILDING

A rainy day is one in which 10
cents or more rain is vecorded. The
following figures show the average
rainfall .in tnckes and the average
number of rainy days in the month
of September based on data up to
1940 :—

Rainfall Number

n of Rainy ~
Inches j;)ays Y
Agra 0.4 B 0N |
Ahmedabad 0.4 0.7
Allahabad - 0.6 1.2
Ambala 0.7 1.5
Asansol 2.9 4.4
Aurangabad 0.7 13
Bangalore 4.2 © 66
Bellary 1.9 33
Bhopal 0.6 1.2
Bhug 0.3 0.3
Bombay - 07 0.8
- Calcutta - 5.5 6.9
Cawnpore 0.3 1.0
Chittagong 104 10.8
Cochin © 117 12.3
Colombo 13.2 14.1
Dacca 9.6 11.0
Gaya 0.9 1.7
Hyderabad (Dn.) 1.1 ' 2.3
Jamshedpur 3.1 5.1
Jhansi 0.4 1.0
Jiwani 0 0
Jodhpur 0.4 1.1
Jubbulpore 0.8 1.4
Lahore 0.6 1.3
Madras 1.0 1.1
Mangalore 6.2 6.7
Marmagoa 3.2 2.0
2.0
Nagpur 0.8 2.0
New Delhi 0.5 1.6
- Patna 14 , 2.3
Peshawar 0.8 2.0
Poona A1 1.7
Puri 2.9 3.2
Quetta 04 1.1
Rawalpindi 1.3 - 2.5
Sambalpur 1.1 2.3
.Srinagar A 24 5.4
Tnchmopoly 3.3 4.1 .
Trincomalee . 2.7 3.4
Trivandrum 88 . -10.1
Vizagapatam 20 27
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CURRENT MARKET PRICES OF MATERIALS

1. Price vary according to quality and quantlty. ‘ordered.
2. Those given below are average market prices in Madras.

3. Owing to the unsettled state of market mostwpnces are liable

to fluctuate. o . . -
o ' Rs. A. P.
CONCRETOR . Rs A, P. .
Portland Cement per bag 411 3 Figured glass white per sq. ft. - (1) lé 8
(Upto 20 bags without %aoeémlt)ft 56 0 0 » coloured v :
tal 4" gauge per [
Dlie me i 8 “g p " ‘;g 8 g IRONWORKER _ '
d .
I%‘x’s;o:g:ment M. S. Rods g" dia. per cwt 1815 0 R.S. Js. 4 x 3 (Controlled rate) per cwt. 17 6 0
. . 19 2 0 . 5" x 3 to15"x 6", ” 17 0 0
. i " 20 3 0 18" % 67 and over " . 17 6 0
" ¥ . 2211 0 Channels, angles and tees " " lg‘ g 8
Bmdmg wire 16 gauge per 1b. 012 0 M. S. plates " . ;2 30
Sealocrete Concrete Surface dressing per gal. 10 0 0 Black sheets 20 gauge . . 2210 0
Pittsburg Reinforcements—Welded Fabric per G.I. plain sheets 24 gauge " , 210 0
sq. ft. . 030 G.1. barbed wire, 2 ply, 12 gauge w3 9
to 0 6 6 Rivets, flat or round 75 0
Steel Rolling Shutters upto 120 sq. ft.) per sq. ft. 5 4 0
KLAYER .
e 1000 22 0 0 PAVIOR
b ks2"’GM ex: Kiln per
(S:g:&trgnc;sc 37 T.SM. ., 37 0 0 White glazed tiles (English) 'per doz. 2 g 8
Shell lime per 100 c. 1, 66 0 0 " (Japanese) " 180
. Coloured ,, (English) 0
- . Marble tiles §* polished white or grey persq. ft. 4 0 o
ROOFER . . : Snowcrete white cement per cwt, 22 3
Malabar Tiles per 1000 185 0 0 Colorarete . o cen por sal. 22’3 g. 8
alabar Ti oorin
Malabar Ridge Tiles per 100 7% 0 0 Sealantone Liqui ol grS{) Iackp y 9 0 0
Terrace bricks per 1000 18 O g o
Asbestos Corrugated Sheets per sq. ft. 0o 7
Asbestos Trafford Sheet;4 per sq. ft. “ ) 8 12 g PLUMBER . ‘
heets auge per 8 .
G- 1. Corrugated shee § i per st - Squatting pans, English 18” each 54 8 g
Pedestal closets without seat " 45
CARPENTER W.W.B. stterns.dii gal. 40 0
. Elephant bran ”
_Malabar Teak scant‘limgs per c. ft. }g 8 8 - éksego" t brard) 10 ’ 158 0 0
boards - . 480 W.H.B. 25" x 18" with waste and one
Mango planks R " gt 08 0 tap 7 - _118 (0) 8
izi‘ﬁssgznpg?:‘iieits per sq. T 05 1 Flat urinals, English . 56
Wire nails per Ib. (i' lg g ~ . .
- Wire-screws i" per gross 22 0 PAINTER ‘
o o 240 Distemper - per Ib. 0 8
1 M Himalayan Dry p
Butt hmges cgst brass per’ pair 212 0 Turpentine _per gal. ‘g 2
Cast brass.Cabin hooks 67 each 1 40 Double-boiled lmseed oil T, 9 4
Barrel bolts cast brass per r. ft. 4 80 Raw linseed oil . 99
All drop bolts cast brass each 11 8 0 Gopal varnish " 3¢
Plywood 3 mm. . per sq. ft. 0 4 3 Black japan . " o8
_French polish . " 22 2
. Karoit Enamels (all colours) . o 1
GLAZIER ~ Goodlass wall paints per lb. 018
. {t, 010 0 Glue o
Sheet glgss 16 oz. per sq. {t, 010 0 Satty o ‘1) lg
Plate glass §* - o 400 Sandpaper o operdoz

(g
o

* Roaders are advised that enquiries addressed
waterials or equipments.

the Journal will gladly be forwarded .to the concerned suppliers of
29
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CONTRACTS OPEN

The dates at head of paragraphs are
those for the submission of Tenders.
Application for ‘faorms . and - parti-

culars should be made tp the addyess

given at the end.

. PALAMQOTTAH Water Supply
~ Scheme
. April. 17.—Constructing infiltra-
tion Works etc., at Manapadai Vidu
Village for Palamcottah Water
Supply Scheme. = Estimated cost
Rs. 1 lakh.” The Sanitary Engineer,
. P.W.D., Chepauk, Madras.

- AHMEDABAD : Oriental -
Building

A;bml 17.—Building and sanitary

work for the Orient Building,
Ahmedabad. Architects:  Master
Sathe & Bhuta, 34-38, Hamam

Street, Fort, Bombay.

NEW DILHI: Quarters

- April 18 —Constructing 152 E.
Type and 96 H Type Quarters for
P. & T. Clerks at Factory Road, New
Delhi. Estimated cost Rs. 47,088.
The Executive Engineer, Construc-
tion Division IV, CPWD New
Delhi.

TRICHY : Gandhi Market

April 19.—Construction of A Type
stalls two blocks and B Type stalls
four blocks in Gandhi Market,
Trichinopoly. Estimated  cost
Rs. 63,100 and Rs. 127,470 res-
pectively. - The Commissioner,
Municipal Office, Trichinopoly.

GODHRA : Bridge

- April 19.—Construction of a Bridge
across Goma river at Kalol in mile
16 of Godhra Bodeli Road in
Panchamahals District. Estimated
cost Rs. 307,590. The Executive
Engineer, P.W.D,, Godhra..

MADURA : Roads .

April 20.—Cement Concreting New
Ramnad Road from Kosavapalayam
"Road to Teppakulam, Estimated
cost Rs. 85,000; New Jail Road
from the ra11way level crossing to
the. Junction of Old Dindigul Road,
_Estimated cost Rs. 70,000 and Pana-
gal Hospital Road from Alagarkoil
-Road Jn. to - Kuruvikaranchalai
Road, Estimated cost Rs. 68,000, for

the Madura Municipality. The

Commissioner, Municipal Office,

Madura, o
KRISHNAGIRI : Bridges

April 20—Constructing a Bridge
at 6/1 of Varatanapalli-Kuppam
Road and constructing a Bridge at
0/2 of Chinnathirupathy Road. The

Divisional Engineer, Highways,
Krishnagiri. :
" NEW DELHI: Open Drains

- April 20.—Constructing open road-

side ‘Drains in the Diplomatic En-
clave area. Estimated cost Rs.
291,387, The Executive Engineer,
Diplomatic =~ Enclave  Division,
CP.W.D., New Delhi.

M.S.M.Ry.: Bridges
April 20.—Construction of bridges

at mile 205/21-22 and mile 217/10-11

on the North East line between
Kadavakuduru and Bapatla. - Esti-
mated cost Rs. 52,000 and Rs. 62,000
respectively. The Chief Engineer,
MS.M. Railway, Madras 3.

MADURA : Quarters

April 21.—Constructing Quarters
for the Municipal Officers, at Madura.
Estimated cost Rs. 19,800 each.
The Commissioner, Mumclpal Office,
Madura.

KHURJA : Roads
April 22.—Construction of a por-

+ tion of Gandhi Road with bitumen

concrete, in Khurja. The Chairman,
Municipal Board, Khurja.

TIRUPATI: Roads

April 24.—Providing 23" thick
premix asphalt concrete .to the

“Gandhi Road length 1,600 ft., Es-

timated cost Rs. 29,800 and pro-
viding 2" thick premix asphalt
concrete to the Bazar Road length
1,915 ft., Estimated cost Rs. 22,700.

© The Comm1551oner Municipal Office,

T1rupat1 _

NAGPUR: X-Ray .Block
April 24.—Construction of X-Ray

and Radiology Block attached to the’
Medical College at Nagpur. Estimat--

ed cost Rs. 407,700. The Executive
Engineer, Construction D1v1s1on,
P.W.D., Nagpur.

'
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NEW DELHI: Flats
April 25.—~Constructing 8 Officers’

Flats of Reserve Bank of India at
* Cornwallis

Road,, New Delhi.
Estimated cost Rs. 167,713. The
Executive Engineer, Construction
Division No. III, C.P.W.D., New
Delhi.

METTUR DAM: Staff Quarters
May 1.—Constructing Staff Quart-
ers at Kadambattur sub-station. The
Superintending Engineer, Mettur
Electricity System, Mettur Dam.

POONA : Saswéd 'WateJ; Works

May 4.—Saswad Water Supply
(Head—work) comprising of (i) Raising
and. extendxng Weir; (ii) Construct-
ing> Jack “well; (iii) Constructing

_ floculator; (iv) Constmcting aeration
 fountain ;

(v) Constructing Clarifier;
and (vi) Constructing pure water
tank and Chemical House. Estimat-
ed cost Rs. 89,430. The Executive
Engineer, Central Public Health
Works Division, .7, B. J Road,
Poona 1.

NASIK CITY: Reservoir

May 8.—Constructing R. C. C.
clevated (Intze-type) Reservoir of
3 lakhs capacity in connection with
Malegaon Water Supply. Estimated
cost Rs. 101,000. The Executive
Engineer, Eastern Public Health
Works Division, Nasik City.

LUCKNOW : Electricity lines

June 30.—Construction of Double
Cirgnit 132 K. V. Transmission lines
Khatima-Bareilly-Moradabad about
110 miles. The Executive Engineer,
Sarda Hydel Division, 22, Asoka
Marg, Lucknow.

(Continued from page 31) -
approximately 27 miles in length
connecting Mukorian with Pathan-
kot. The projectis to be known as

the Mukorian-Pathankot Railway

Construction.

The master plan of the permanent, )

cap1tal of the Punjab to be located

"in the Chandigarh area of Ambala
. district has been received by the.
Government' from the American ;

Town Planner, . Mr. Albert Mayer,
who had been entrusted with the job,
it is learrt.

The foundation stone .

is expected to be laid by the end of

May next.-
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PROPOSED NEW
WORKS

Bombay.—The Government of
Bombay recently approved a Rs. §
crore development scheme for Bom-
bay suburbs. The development will
be spread over a period of ten years.
The major portion of the expenditure
will be met by the ‘Government of
Bombay and the remainder by the
Bombay Municipal Corporation.
Under the scheme, 800,000 of subur-
ban. population will be benefited by
a better system of drainage, water
supply, schools and roads.

A sum of Rs. 21 crores will be spent
by the " Government of Bombay
during the next four years for pro-
viding housing accommodation- to

of two large refugee townships one
at Kalyan, near Bombay and the
other at Ahmedabad ; and smaller

-colonies in Baroda, Poona and Chem-

bur. Of the total expenditure -of
Rs. 21 crore about Rs. 7 crores will

be utilised for the grant of loans to -
co-operative societiesand individuals, .

~ Bangalore.—Tenders closed on

April 5, for the Construction of
Administrative Building in Duravani
Nagar near Krlshnara]apuram Rail-
way Station.

Delhi.—Proposals for the deve-

lopment of a shopping and business
centre facing the Ramlila Grounds
off Circular Road between Delhi and
Ajmere Gates have been finalised by
the Delhi, Improvement Trust. The
proposals include a one-mile long by
60 feet bowlevard which will have
over 100 shop sites besides space for
a cinema house, parking places and
petrol stations, Another proposal
to survey the congested area between
Sadar Bazar and Pul Mithai as a
preliminary to a scheme for the
w.ldemqg;gof. Qutab Road in this
sebtog ha$ also been approved

*“The Delhi Improvement Trust have
served notices to” about 3,000 plot
owners-either to’construct buildings
on the plots within' six months or
surrender the plots to. the Trust.

A housmg-cum-occupatlonal colo-

ny - for displaced pérsons will be

developed in, asplét of about 250

acyes- acqmi’gd “by the Ministry of
Rehabilttation  in Gandhinagar,

Delhl,_ on the other side of ‘the -

- middle-of October..

Jumna. The Ministry willallot lands
in suitable blocks to co-operative
societies after the land is developed
,with roads and water supply. The
projected colony will be adjacent
to the village of jhil Kuranjia where
a colony is in"the making.

Jodhpur.—TheRajasthan Govarn-
ment have sanctioned- Rs. 1 crore,

for completing work on the Jawai
river project in Jodhpur Division
which is expected to be finished by
next year. "~ Two major hydel dams
are also to be constructed in the
Chambal river—one in Udaipur
Division and the other in Kotah
Division—for which Rs. 50 lakhs
has been sanctioned. '

Jaipur.—Construction of 200
quarters in Gandhinagar, Jaipur,

~tor G 1 h
displaced persons, by the construction - or Government employees has been

included in the programme for con-
struction of State buildings in Rajas-
than. A scheme estimated to cost
Rs, 33 lakhs for the supply of

- filtered water to Udaipur and Pratap-
nagdr; is receiving the active con- .

_sideration of the Government. A
similar scheme for Klshennagar 1s
also under sanction.

Kishennagar. —Foundatlon of a

~new refugee township which will-

construct 1,000 houses was" laid
recently near Chakeri.
Madras.—~The Madras Govern-
ment have set apart for 1950-51,
"Rs. 1 crore for granting loans to
house building societies in urban
areas and Rs.
areas. :
Deétailed ' investigation of _the
Budameru and Uppateru projects
"has been completed and the ques-

tion of taking them up for execution’

was now engaging the attention of
the Government. )y

New Delhi.—Plans for construct- -

ing the first of a chain of five stadia

to be built in this country were"

finalised recently. The work will

_be started very shortly and is ex-

pected to .be completed by the
-Work will also’
start 51multaneously on the re-
sidential rooms for 40 athletes and
a de luxe club house.
Simla.—The Ministry of Raxlways
have sanctioned the construction by

theEastern PunjabRailway Adminis-

tration, of a ‘E)road .gauge line,
o(Continued on page 30)
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S. THIRUNAVUKKARASU

Engineer and Contractor

12 Nattuveerachi Mudali St.
Mylapore, Madras

[L

Telegrams : STONEWARE Phone : 31642
ON GOVERNMENT LIST

Vinubhai Chandulal & Co.

Pipes, Fittings & Sanitaryware
-Merchants
63, Nagdevi Street
BOMBAY-3

S. AVUDAIAPPAN
Engineer & Contractor
. PALAMCOTTAH

20 lakhs_in rural y

. MYERS PUMPS

Automatlc & Non-Automatlc
Shallow & Deep_ Wells

Water Supply Specialists Ltd.,

23-24, Second Line Beach, MADRAS,

"AN ANNOUNGCEMENT
THE BUILDING GAZETTE

is pleased-
L ‘ to appoint
Mr. Derek J.-Gallyot
as their representative
~in BOMBAY

“n
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M. D. FRANCIS & SONS

STAND THE STRAIN OF
ARDUOUS CONDITIONS

Made from the finest material,
sound reliable work, a little dearer
sometimes but more economical
in the long run.

3 Ho :
J.ERRANA E SONS ....;20% .. ., 5omeay
Y S0

253-84, Sholspur Bazar, 79, Medows St., Fort,

16 Silver Jubilee Park Road

x FURNITURE MERCHANTS
lﬁ* - BANGALORE CITY

* %
.
é

***********H********‘**************

FOR THE BEST -

SHELL LIME

CONTACT

For supplies of p

SAND JELLY, BRICKS, TILES ETC.

at moderate rates -

{ - . Contact o
' A -S. MUNISWAMY NAIDU
5-A, Devaki Ammal Street

" . '« LAKSHMIPURAM )
¢ AMINJIKARAIL, MADRAS 10

e e e e T~

'P. GOVINDASWAMY & CO.
Kiln No. 21, Lime Kiln Area

P N

Korukkupet, MADRAS-21
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You Can Now Order Your
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Requirements of
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SENSITIZED PAPER

“BLUE - PRINT” Ferroprussiate Process
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Book Centre
1/11, Mukker Nallamuthu Street, G.T., MADRAS
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‘Breaking the Concrete (D Type), -

-~ KANGO ELECTRIC HAMMERS

This is an indispen-
sable tool for the
Builder, Heating Engi-
neer, Electrician, Shop
Fitter, Contractor, Cast
Stone Manufacturer,
Millwright, Plant Main-
tenance Engineer, and

on concrete,

brick}
stone, etc, :

The Kango Hammer

hacking, pointing, bush
hammering, chase cut-
tingany Builder’s mate-
rial tamping, vibrating
and consolidating con-
crete mix for artificial
stone, boiler and tank

scaling, cutting or en-
larging holes in floors,
walls, or ceilings, ship-
breaking, clay cutting,
and in fact any work
‘where a largé number

required. -

Available in three models,
‘D) ‘C’ &S’

YOU MUST HAVE ONE
OF THESE HAMMERS

._mui.;‘ .:.,iu;_...-ai

won @l

B

4. Khosla &Co:

“22,5CHOOL UANE NEW DELHI

for every trade working |

can be used ﬁor. drilling,

of percussion blows.are
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" Everything in building methods seems to be included . ..

PRINCIPAL SECTIONS

Acoustics. Asphalter, Bricklayer.
Carpenter and Joiner. Concrete Drain-
layer. - Electrical Engineer. Equipment,
and Furniture., Demolition. Excava-

tion and Foundations.. Floors, Gas -

Engineer, Fire-Resisting Constructor.
Glass and Glazing. Heating and Ven-

- tilating Engineer. Insulated Construc-

tion, Ironmonger, Lighting Engineer,
Mason. Marble Mason and Mosaic
Worker, Metal Worker, Painter anad
Decorator, Pavior. Plasterer, Plum.
ber. Sanitary Engineer and Water
. Supply. Roads and Footways. Roofer.
Structural Steelwork, Terra-cotta and
) Glazed Wali Tiling,

SPECIFICATION

1950 52nd Year’: Edited by F. R. S. Yorke, F.R.LLB.A.
Recently published
THIS is the standard technical reference work

for architects, surveyors, Hngineers; and all others

who are interested in building. The result of its

. combination of standard data and anthoritative

information, carefully indexed for rapid consulta-
tion, is an unrivalled collection of the facts and
figures required for reference when specifications
are being drafted.

Because SPECIFICATION is an annual, its
contents can be brought up to date with regula.-
rity. As a consequence it has become the publi-
cation that fills a :gap between the building
eonstruction text- books and building materials
text-books; giving in addition to information oun
esba.bhshed methods, the information concerning
proprietary systems and. materials that are cons-
tantly changing and increasing in number, and
that text-books concerned with traditional mate-
rials and methods must neglect.

- 1085 pages size 13" x 83"
Price Rs, 2]
(Postage extra)

: ‘ Copieés can be had of :
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11/1, Mukker Nallamuthu Street, MADRAS-1
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MILLARS’
MACHINERY

Concrete Mixers—Tilting and Non-Tilting Types

Asphalt Mixers for Hot and Cold Mix

Roller Pan Mixers for Mortar

Diaphragm Suction Pumps for effective lift up to 25 feet
Self-Priming Pumps for handling Seepage at lowest possible cost
Tower Hoists for speedy construction

Complete Wellpoint Pumping Equlment for dewatering—the only
’ successful method of combating running sand

~ TIMBER

Hardwoods — Softwoods — Plywoods — Box Shooks

Millars’ Timber and Trading Company Limited
{Incorporated in England) ~
Victoria House, Victoria Road, BOMBAY 27 .
Telephone: 41077 I — — Telegrams: JARRAH

©

WE CONSTRUCT
MODERN HOUSES

Why not one for you ?

Please Consult us Before you decide

KING ® COMPANY

321, Thambu Chetty Street, G. T., MADRAS

Telephone: 2364 5 e Telegram: ‘SANITAS’

N

JAYANT
N

FOR MO

DERN BUILDINGS -

BOLTS, HINGES. DOOR AND WINDOW
HANDLES, ALDROPS, KNOBS,
KNOCKERS, HAT-HOOKS, WINDOW
ADJUSTER AND FASTENERS. HASPS
AND STAPLES, .STAYS, OPENERS,

LATCHES, ETC. ETC ) ' ,
IN.

'BRASS FINISH, OXIDISED COPPER
OR NICKEL PLATED.

‘ BEST & COMPANY LTD.
Madras, Vizagapatam, Cocanada, Pondicherry & Hyderabad (Dn.)

ABents :
JAYANT METAL MANUFACTURING CO., BOMBAY

/
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BEAUTIFY YOUR HOME a

Good furniture is the highlight of a model

;i}
zé home.s= Mysore's master craftsmen
f?
:
!

produce furniture which, for style,
elegance and motif, is as
"distinctive as  the

Mysore Tradition. -

— )

Chamarajendra Technical Institute
MYSORE é
$

[ Jfin=riiili il Bl i i it i e it i

TH[ INSTITUTE OF BUILDERS OF- INDIT

President :

Dr. S. KAMESAM,.
Hon, D.Sc., B.E., M.E., (Hons,), M.LLE,, F.A.Sc.

OBJECTS
{ncorporated as a proFess:onal Centre to uphold &
and improve the status of engineers engaged in

« the Building and Allied Trades.

To regulate, maintain and extend .the customs
and usages of the profession.

To maintain and‘ promote among its members a
sensejof professional solidarity.

Application® forms:for membership may be
' obtained on request to :

THE HON. SECRETARY,

T be Instifue of Builders of lndla
4, Griffiths Road, MADRAS—I?-
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bV For Hire

) |
% - Concrefe  Mixers

b Floor Polishing Machines
% Lime Mortar Mixers

i

For Terms Apply To:

)
)
Emnutu & (OMPANY LT, 4
)
)

26, Errabalu Chetty St., MADRAS-1

ESTD. 1878,
Telegrams : MADGAR -

Telephone: 2402
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New Publication!

R CG. C. DESIGNING MADE EASY

By
R. S. Deshpande, B.E,, B.S.E,, A M.LE, (India.)
(Price Rs, 10/- Postage etc. Re. 1/. extra).

An up-to-date book in which the subject is presented in
as simple a manner as possible illustrating a practical
approach to desiyn of structural members which an Enpi-
neer commonly meets in his everyday practice, It includes
the latest researches and trends in design such as Pre-stres-
sed Concrete, Shell Roof Construction, Plastic Theory, etc.
A valuable publication for all engaged in R, C, Construc-
tion work,

OTHER USEFUL BOOKS

By THE SAME AUTHOR

BANN A AN S AN AN A

. . Rs. A. P.
1. A Treatise on Building Comstruction - 8 00'%
2. Material of Construction “w 6 00
3. A Text-Book of Sanitary Endineering ... 10 00
4. Modern Ides] Homes for India w 12 80
5, Build Your own Home © e 10 00
6. Homes for Middle Classes ww 7 00
7. Disposal of Domestic Sewage we 3 00.%

UNITED BOOK CORPORATION
SARASWAT COLONY POONA-2,
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finterested in

TOWN PLANNING?

THE

SOUTHERN POLYTECHNIC

is now able to offer to

MUNICIPAL COMMISSIONERS,
COUNCILLORS, ENGINEERS AND
PANCHAYAT ~EXECUTIVE  OFFICERS

———the opportunity of studying———
BY CORRESPONDENCE

| A FULL COURSE ON
TOWN AND COUNTRY PLANNING

based on the syllabus of
The Town Planning Instifufe, London

‘The fee for the ;wh‘ole Course

o is ‘RSO 158
(Examir{ation Course: Inter Rs. 153 ; Final Rs. 252)

Applications for details of study, syllabus and- enrolment form can be
had by sendind postal stamps to the value of 8 Annas to

The Secretary

SOUTHERN POLYTECHNIC
1/11, Mukker Nallamuthu Street, MADRAS 1.
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CHIEF ENGINEER o
‘ CUM SECRETARY

Speaking at the annual meeting of the Central Board of lrrigation

" recently, Mr. M. P. Mathrani, Chief Engineer, lrrigation, Bihar suggested

the revival of the old system whereby Chief Engineers of States were
the secretaries of the P.W. departments which resulted in * greater
efficiency of administration and smoother and expeditious execution of
irrigation and electrical works. ‘ The practice of taking away the
secretaryships from the Chief Engineers, he added, was " leading to
loss of efficiency and considerable frustration.

In the present system of administration of public works depart-
ments in some of the States, the outstanding defect is the maintenance
at a huge cost two sets of offices at the top-

There is no justification to keep the head of the department
separate from the Secretariat especially after the advent of a popular
Ministry and we therefore suggest the amalgamation of the two
offices as an important measure of reorganisation, inasmuch as this
system is already partially followed in some of our States with.
success.

. One of the arguements advanced against such an amalgamation is,
that it will deprive the Minister of the benefit of the wholesome
corrective now supplied by the Civilian. There need be nojfear of -
their being misled for want of an intermediary, as the Ministers, though
not possessed of as much administrative experience as  their
predecessors it office, are in an immeasurably better position, on
account of their being in constant touch with the public, in respect of
knowledge of the actual work of the department in each district, as
diFFerent from what it appears from reports gnd returns, the needs{and
conditions of various localities and the merits and demerits
of the officers. :

While we hold no brief From any P.W.D., and as this anomaly
exists only in certain of the States including the Centre we rightly
believe the Minister for Works, Mines and Power at the Centre will
now take up this matter with the Central Cabinet in conjunction with
the concerned State Ministries and thus solve the man-power-problem
ot the Secretariat-level with ease and satisfaction, resulting in Chief
Engineers identifying with public interest. '

7 : P
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New Wprld Body of Engineers.

A meeting of 21 international
enpineering and research organi-
sations held under the auspices of
UN.ES.C.O. at Paris recently
decided to form a new body, the
Union of International Engineerin®
Orpanisations, whose functions will
be sto co-ordinate the activities of
raember-organisations.

Mr. AN, Khosla has been elected
Vice.President of the new body,
which will have 15 founder-
members, one of which is the
International Commission on
lrrigation and Canals with its head-

.quarters in India.

The Union's two other Vice-
Presidents are from the U.S. and
France, the chirman beiny M.Louis
Cambournae, of the International
" Association on Bridae and Structural
Enpineering, Paris.

Mr. Khosla attended the Paris
meeting in his capacity as President
of the International Commission on
Irrigation and Canals and as Vice-
President of the World Power
Conference. The other Indian
delepate was Mr. H.P. Mathran,
Consulting Engineer, of Ministry of
Transport, on behalf of the
International Association of Road
Conpresses. '

Nevir Names for Old,

The Bombay Historical Society
has rightly repistered its *‘ sorrow
and repret " at the recent chanpes in
street names, :

Hero-worship is merely a

manifestation of infantile jingoism -

which offends as much adainst

5

common sense as apainst the

dictates of history.

If the nation cannot contain the
continual outbursts of patriotism,
the least it can do is to divert them
to other developiny areas where
there is plenty of scope for
christening zeal and imapination.

All-India Housing Congress.

The Hon'ble Sri N, V. Gadgil is
to inaupurate the All India Housing
Conpress at Banpalore which will
niow be held on Dec. 2, under the
Presidentship of Dr. S. Kamesam.
Mr. N. Vaidyanathan, B.E,, is the
Organizing Secretary.

Highways and Traffice Census.

The Madras Government have
approved the proposal of the Chief
Engineer (Hiphways), to employ
special enumerators for taking a
census of the traffic ort roads both
ander the Government and District
Boards during 1950-51. However
the Government have emphasised
that their employment should be
restricted to the barest minimum
that the services of road maistries
should be utilised to the mazimum
extent possible.

Corporation Schools Building
S chems.

Reviewing the Administration
Report of the Corporation of Madras
for 1948.49, the Government have
pointed out that except for the
financial position of the Corporation,
which continued to be unsatis
factory, the administration on the
whole was propressive and efficient.

As repards the accomdation of
the 202 Corporation schools, the
Government advise the Corporation
to implement the suppestion they
have made last year, to embark on a
5 or 10 year plan for the construc.
tion of school buildings.

Drilling wells for power.

They are inspired by the example
of the Italians who, for many years,
have exploited the hot springs of

Larderello, near Volterra in Tus-

cany, for the production of electric
power. In recent years s vast
amount of electricity has been pro-
duced in the district of Larderello.

8
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If the New Zealanders can succeed
in discovering preat stores of under~
around steam, and if they can suc.
ceed in turning this into electricity,
then the future supplies of electricity

for the Northern Island will be |

assured.

The hot springs of Tuscany have
been exploited for many centuries,
but almost entirely for the chemi.
cals, such as boracic contained with-
in them. It was just before the first
world war that the possibility of the
production of electric power bepan.
to be investipated.

In 1930, the annual production of
electricity was over 50 million k.w.
When in June 1944, the Germans.
reiterated, they destroyed the appa-
ratus and installations, carrying off
whatever they removed, so that the
production of electric power came to-
a complete standstill. Immediately
after the liberation reconstruction
began and today over 150 bores de-.
liver steam steadily, driving turbi-
nes which produce half a million
H.P. of electric energy. There are
plans for the building of new plants.

The New Zealand enpineers who.
have visited Larderello have learned

_ from early Italian mistakes, and they

believe that the earth’s heat, as ex-
pressed throuph the gushing geyser,
will provide them with cheap
power—at least’ as economical as
hydro-electricity and at possibly
half the cost of coal or oilfired
steam power.

Uniform Scientific Terminology

Experts Board to be set up.

The Government of India, it is.
learnt, heve decided to set up a
Board of Scientists and Philolopists.
to consider the question of evolving.
a uniform scientific terminology and
to prepare text books on science
subjects,

In the current year's budget there.
is already a provision of Rs. 90,000
for the setting up of a Board for this.

purpose and for preparing scientific -

terminolopies and text books on
science subjects.

The question of adopting a uni-
form scientific terminology through-
out the country has been under con-
sideration -since 1940 by various
bodies, including a Committee of

-~
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Vice-Chancellors of Indian Univer-
sities and specialists and the Univer.
sities Commission, says the PTIL
They recommended that the Inter.
national Technical Scientific Termi.
nology should be adopted, the bor-
rowed words should be properly
assimilated, their pronunciation
should be adapted to the phonetic
system of the Indian lanpuages and
their spellings fized in accordance
with the sound symbols of Indian
scripts,. These recommendations
were accepted by the General Advi.
sory Board.

The Government of India, it 1s
learnt, feel that immediate effect
should be piven to these recommen-
dations. .

It is pointed out that since the
achievement of independence, this
question has assumed preat impor-
tance. The Siates are eaper to adopt
the repional languages as media of
fins'truction both at the secondary and
university stages. Alony with the
adoption of the regional languaes as
media of instruction, the question of
preparing dictionaries of technical
terms and scientific textbooks is
being taken up by them.

At present this work is beinp
conducted without much inter.State
consultation and the result may well
be the creation of different ter-
minolopies in'different Indian lanpu-
ages. Astime poes on it will become
increasingly difficult to co-ordinate

and harmonise all these different -

terminolopies. Such a situation, it is
felt, will be unfortunate from the
viewpoint of education and it would
also have important consequences on
the solidarity and unity of the

" country.— . ‘

[

Novel Device for Lowering
: 16 Ton Anvil:

Use of Ice Blocks.

The conventional method of
lowering would have been to operate
two jacks on side packings. The
anvil would have been pulled on
loose packings on the pit and after
lifting the anvil on slings hanging
from a beam resting at either end
on two side jacks, the packing under
the anvil would have been taken
out and the jacks lowered. The
jack travel being limited, the proces
would .have been repeated and

might have been done 8 times in
the case of this anvil. Also, to take
the load of the anvil after the jack
was lowered every time, outside
packings under a second beam
holding the anvil would have had
to be improvised, and would have
had to be chanped every time the
jack was lowered. The process
would have envolved the use of
two sets of men working four .to
five shifts incurring heavy cost and
still the job would have been slow
and hazardous.

Instead of this, the department
enlisted the aid of ice for the job,
Ice was filled in blocks in the pit,
level with the floor and the anvil
pulled on top of the ice blocks and
lef:t there. This was done in 45
minutes ‘with ice worth Rs. 50,

with 6 men and a S-ton  chain

block.

The work was started on one
Satu.rday and the anvil was in
postion on the morning of the
following, Monday.

Half the depth of the masonry
part of the anvil foundation having ‘
been* tiphtly packed with wooden
beams forminp a cushioned base
for the anvil, the possibilityv of .
water accumulating and rotting this
tgmber was foreseen and as a preven..
tive measure two verticar holes
were drilled through the wood and
kept plupged so that water could
be syphoned out. Also the crevices
on top.of the timber were filled
with pitch.and coats of coal tar
Biven to the same,

3

_Sir Giles Gilbert Scott, desipner of the new House of C h

opened by H M. the King on October 26, is one ofog:intztilx:’:,mi:s}: :V;:
smsdlonl%l a“:}c_hléects.thi:'n i}? 1880 and educated at Beaumont College
an indsor, he has been responsible for th ipni ¢
, churches and cathedrals throughout Britain. ¢ tor e de:ﬂsnmg of many
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" EARTH AND EARTH MOVING EQUIPMENT |

By A. H. MENDIS, AM.I.C.E., A.M.LW.E.

(Deputy Resident Engineer, Gal Oya Project, Ceylon)

" The following is an abstract of a paper read
at the Engineering Association of Ceylon,

. EBarthwork and earth moving
appear to be the most elementary of
‘the enpineering frades. They cer.
tainly are, when only a handfull of
earth is moved, But when it in.
volves the movement of five to six
million cubic yards of earth within
a limited space of time they tusn out
to be highly organised and skilful
trades. Projects be they air ports,
Dockyards, Dams. Railways, Roads,
Flood Bunds, Residential sites in-
volve earth excavation and eatth
movement.

The Ipnition Compression diesel
engines and the caterpillar or eraw-
ler track laying tractors have come
to the aid of the Civil Enpineer.
They have taken the place of man
and his beasts of burden. The
earth moving trade has become so
modernised and for fetched thata
modern earth contractor’s plant yard
contains numerous types of machines
each designed, for a particular type
of work. Nowadays in excavations
and earth moving there is practi-
cally nothings that cannot be execn-
ted with machines. ‘‘Let the ma-
chine do it” is the modern slogan.
Earth moving operations in its sim.-
plest form consiets of Jungle Clea-
ring, strippind, excavation, loading,

hauling, dumping, - spreading, com.

pacting and prading. The skill
comes in executing the sbove opera.
tions in the most efficient way
involving tha least expense to the
Contractor and the owner. Also
when work has to be fitted into a
eycle of floods, rains or winter
seasons, the job becomes a highly
orpanised and technical undertaking,
needing skilled supervision and
direction. Each one of the opera-
tions mentioned shove could be
executed by some machine or other,
having a special aptitude for a
particular operation, :

‘equal in clearing jungle,

The most versatile machine of the
earthmoving family is the self tragk
laying tractor fitted with any of its
auxiliery equipment. The tractor
can execate each Jf the operations
mentioned above. But it has no
dozing
earth and rocks and, hauling heavy
loads over comparativelp short
distances. For hauling the most
efficient are pneumatic tyred wad-
pons. For loadinp there are drad.
lines, shovels and elevating graders,
each oné havinp its advantape over
the others. For spreading and
grading, the bull dozer and motor
grader are the best, and for consoli-
dating there is none to beat the
sheep foot tamper.

Man Versus Machine

The question is asked whether
mechanisation causes unemployment,
It is not absolutely so. However =a
certain amount-of unskilled manual
labour is eleminated. But these
same unskilled labour, if thev have

" the aptitude, turn out to be skilful

operators and useful citizens. It is
within the writer's knowledpe that
‘a well over 200 unskilled labourers
who worked with him on earthwork
with mammoties and baskets have
now turned out to be skilful ope-
rators, and foremen. Mechanisation
improves the standards of living,.
With the present programme of
national development no amount of
mechanisation will create unemploy-
ment. On the one hand when it
comes to cleavinp of thousands of
acres of Jungle and moving millions
of cubic yards of oarth, it can well
be imagined what a problem it will
be to house and feed a concentration
of labour far away from their homes
and families. It will be a problem
by itself to do the policing and keep
the men in pood humour. The
chances are that the job may not et

@

10

executed at all leave alone within the
time limit.

On the other hand in countries
like Ceylon where labour is cheap
but fuel, spares, machines, and all
have to be imported, accompanied
bp the difficulties of exchanpe
control, a proper comparative study
should be made on the economies of

‘executing a job by manual labour,

taking into accouni the housing,
sanitation, welfare, policing, main.
taining discipline, lock-outs and
strikes, labour unions, rates, food
supply, hospitals, delays, interest
on the initial outlay on camps,
benefits, as apainst the counter parts
of mechanisation.

It is when all these arpjuments
have been properly balanced thata
decision should be made whether to
mechanise or not a particular project
in Ceylon. But in U.S. A. it is
always cheaper to use machines
wherever possible. Tha time spent
in this initial study is time well
spent,

Traék Laying Tractor

This is often veferred to as the
caterpillar, which 35 actnally the

repistered name piven by the Cater. -

pillor Tractor Company for their
track laying tractors. Besides the
Catedpilleaa therr are Internationals,
Allis Chalmers and half a dozen
other makes manufactured by diffe.
rent-Companies. The ‘' Caterpillar”
tractor is a favourite make and these
machlnes are desiguated by the terms
D/8, D/7, D/6, D/4, D/2 depending
on the power output and capacities.
The D/8 is the most powerful of the
family.

In its simplest form it consistsof a

framework carrying a diesel enpine,
driving an axle fitted on the rear of

o

-
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te machine and having heavy
srocket wheels as its outer ends.
t the front end of the machine is a
ir of idler wheels of the same
dameter as the rear driving wheels
ut without the teeth. Passing
etween these wheels are two belts
m both sides of the machine, made
5 heavy steel plates, flexibly linked.
The belts form the treads of the
tnachine. The tension of these belts
ould be adjusted by means of a
screw attached to the front idle
wheel. Six rollers attached to the
main frame member of the machine
pass the load of the machine on to
the tracks, while above these are
two rollers supporting the weipht of
the track and checking the tendency
to sap unduly. The steel plates
fitted on to the tractor belt have
different shapes depending on the
purpose for which it is used.

For heavy duty in clearing junple,
or dozing earth slonp muddy tracks,
“grouser plates ™ are fitted on. A
grouser is an upright ridge. of steel
measuring 1-7/8" to 2.19/3." in
height depending on the model,
formed across the link plates. The
purpose of this is quite obvious,
namely for increased friction ‘and
tractive force. For use on macada-
nised hiphways the tracks are fitted
with street plates and on hard,
unyielding 3rounds, they are fitted
with smooth plates. Tractors are
desipred so that they have an
average bearind presure of about 8
1bs. per square inch on the pround.
It will be interesting to note that the
averade man's foot pressure on tie
pround is about 7 to 8 lbs., per
square inch when standing and
momentarily increases to 12 lbs.
when walking and 15 lbs. per square
inch when running. Detailed parti.
culars of the models D/8. D/7, D/6,
D/4 and D/2 Caterpiller tractors are
3iven in Appendix I. The steering
of the tractor 1s quite simple. The
driving azle is in two parts, with
clutches to connect it to the track
sprockess. With both clutches
engaped the machine moves forward.
But with the left hand clutch disen-
Baped the tractor moves to the left
and for sharp turns the left hand
brake should also be applied. A
swing to the right is effected by
operating the right hand brake and
disenpaging the right hand clutch.

The sharpest turn could be effected

with 2 minimum turning radiué of

‘about half the length of the machine.

This way the machine could be very
efficiently manoceuvred in highly
confined places.

The tractor has an internal com-

bustion engine, petrol or inition

" compression diesel usuaslly the

latter, as its prime mover. Ope-
rating costs of diesel enpines are
very economical, they are very
study and would not stall easily.
Hence the preference to the use of
same, In countries like India and
Ceylon where fuel is expensive, . the
usual tendency is to 3o in for diesel
engines even on railways. The cold
starting of an ignition compression
engine is very diffcult. It is imps-d
sible to start by hand. Conse.
quently tractors are fitted with a
small pony petrol engine which
could easily be started by hand.
This engine spins the main diesel
enpine at a good sound speed for
a few minutes, till enpine lubri.

cating o3l pressure builds up
vghen half compression of the
diesel engine is close and she

starts off. Some enpines are equipp.

ed with electric starter motors. But
these are unsuitable when tractors,
as they usually do, have to
work under rough’ conditions exos.
ed to the elements. The horse
power of the starter motor varies

from Ib H. P. at 3,000 R.P.M. to 24"

H. P, at 2,709 RP.M. and of the
diesel engine from 130 H.P. to 32
H.P. at the drawbar depending on
the model. They have five to six
forward gears and three reverse
Bears. A reference to the Appendix
I will fornish reader with all the
details.

The operation of a tractor is a
quite enjoyable " and a thrilling
experience at least for the first time.
Itisa tiriny business when it is
ones profession. The operation of

"it can be mastered by anyone with

average mechanial aptitude, The
machine has tremendous amounnt of
power. Itcan have its own way
throupgh any thick junple, climb
dteep inclines as steep as 2% to I

. vertical, It can move through muddy

prouuds with tracks almost half
buried in oozy, 3rity mud. But at
times it may fail and then a sister
tractor rushes to its aid,

For diﬁ’erent opetations mention.
ed earlier, the tractor has to be
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fitted with various auxiliary equi~
pment, Described below are their
details and uses. Some operations
need pushing, while others need
pulling,.

The Bull Dozer

The bull dozer in its simplest
form consists of a shaped blade fitted
in front of the maching at right
angles to the direction of its motion.
It is carried on a massive framework
attached to the main frame of the
machine, The height of the blade
relative to the machine can be
varied either by means of a windinp
tackle and/or by means of a hydrau-
lic lifting pear. .This operation of
course alters the depth that it will
dip into the earth and also is useful
in pushing and uprootind trees or
shifting larae benlders of rock. Some
blades are centrally pivoted to the
main frame and the angle of the
blade can be altered so as to give
an oblique action. The angle dozer
which it is then®called, has its blade
set at a definite angle, the mazimum
limit being 30° and in dozing the
cleared spoil 18 pushed well over to
one side. The angle dozer is best
used 1n back filling round structures
compacting the earth as it moves
along, and for cutting pioneer roads
on hillsides.

The action of a properly designed
blade 35 to roll the earth it excavates
forward, like the blade of a wood
plane rolling the wood shavings
clear of the cut.

The bull dozer is used for clearing
jungle. Trees less than 12 inches
in diameter conld be taken in stride,
while those up to about 3 ft. can be
tackled with an effort. Bull dozers
are sometimes fitted with teeth.
when it is called a ' Rake Cat” It
is used for clearing roots and brush
without much movement of earth..
By liftin the dozer blades one 3ets
an additional leverage in uprooting’
trees. Lrees of size bipper than 3
ft. in diameter need the assistance
of a cable of about 2" in diameter
and a Hyster Winch which is heavily
deared to the tractor itself, for:
tudping the tree from its top whilst
a second tractor at times helps by
pushing at the trank. In clearing
junple it is’always advantadeous to
work a pair of tractors topether. In
Ceylon the capacity of 2 D/8 tractor.
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13 % acre of medium junple. and %
- acre of heavy junple clearinp per
day of 8 hours. See Plates No. 2
and 3 and Appendix No. 4.

The Ripper or Rooter is a power-
ful tool that penerally follows the
clearing work done by a bull dozer.
It consists of a group of 3 heavily
built steel teeth fixed to a massive
carriape. They are set at a critical
angle Just right to get underneath
heavy roots, fair size boulders and
hard soil; tearing and loosening
them up ready for the levellers.
The heipht of the dipping teeth is
adjustable, in relation to the axis of
the wheels of the rooter, by means
of a cable and tackle from the rear
winch of the tractor. One operator
from the tractor can control both
the forward motion of the tractor,
and also the work of rooter. The
rooter may be used to break up .soil
to full shank depth of 30 inches.
The removal of all trees and obstru.
ctions having been accomplished,
the levelling, scraping or excavating
machinery move in.

Carry-All Scrapers

There are several types of tractor
drawn scrapers, ranping from sizes
of 3 cu. yvards to 27 cu. yards heap
measure. But the one most
popularly used in Ceylon is 18 cu.
vards when heaped and 13'5 cu.
vards when struck. In its simplest
form it consists of a steel box
‘mounted on. pneumatic tyres, and
has a bottom with a cutting - edge.
The box can be raised or lowered
which enables 1ts cutting edde to
vary the depth of cut. The box is
drappad alony the surface and it
self.loads itself until it is full, when
jt is raised and a radial slhiding pate
.closes the mouth. This done, the
load of earth is trailed on to the
dumping place and emptied. The
fornt radial pate opens dumping its
load on ground in front of the blade.
The forward travel of the tractor
allows all the dumped meterial to
roll under the blade into the area
between the bottom of the blade and
the ground level. Another 3ate
fovming the back end of the box is
pulled forward, pushiny out what-
ever earth that is remaining. Itis
apain hauled back to the loading
place and refilled. This cycle oes
on until ‘the necessary levels have

been sttained, When loading with

~

deep cuts over short distances, the
hauling tractor {colloquially called
the ‘'snatch cat”) 1is helped by a
second tractor pushin® the scraper
from behind, This operation is
more economical than taking light
cuts over lonp distances with a
*push cat” The second tractor is
termed a ‘“can”. It is necessary to
have one * push cat” for a team of
say 5 ‘‘cats and cans"”. This is a
very efficient means hauling earth
over short distance such as for roads
and canals. But over long distances
the team's efficiency runs out—

Length of : .
Heap  Economical Cu}‘]):‘:lgl %‘évP.er
Capacity Haul in feet Quantit ’
—One way v

110-74 to 130-82
130-82 to 150-96
180-70 to 220-110

6 to 18 200 to 600
31 to 15 300 to 800
18 to 23 400 to 1530

Advantape Should be taken of the
beneficial effects of the grades. An
adverse or up hill grade is a pood
consumer of power. For a rule of
thumb calculation, the pull is
equivalent to 20 lbs. per Bross ton
per 1% prade. Thus if work is so
arranped that a cut is taken when
travelling on a down grade one dets
the benefit of almost an extra tractor
power—thus the services of a push
cat could be dispensed with. A
teamm of scrapers working in the
same pit suould be so routed in
traffic patterns so that they will keep
ont of one another’s way. This
means working, in two directions
from a single cut to two dumps and
to follow the figure 8 pattern
for two cuts with one dump. The
figures are self explanatory. See
Plates No. 3 and 4. :

The scraper when used on the fill
does a multiple set of duties.
Material is carried to the £l over
previously spread earth—thus
aiding the compaction and places a
new layer with precision alonpside
or at the end of a previously spread
load. Thus a blanket of new layex
of earth can be placed all over a fill
area in as thin a layer as desired.
The natural function of unloading
does a better and faster job of
putting the new layer of earth in
place than ‘a spreadinp tool would
do, and one handling of the material
is all that is necessary. Unloading
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time is the same or even faster thar
for a hauling dumper. Wher
working wish scrapers as a matter
of that with any hauling wa33ons,
the £ill should be maintained high
apainst the outside slopes. This
keeps the scraper from sliding over
the slopes and destroying them as it
would, were the shoulders low.

Routing scrapers over different or
overlapping paths adds to the
kneeding and consolidation of the
611, Scraper loads are tremendous.
A 135 cu. yds. scraper behind a
D/8 has a gross load of 62,450 1bs.
But due to 1ts riding on rubber tires,
there 1s less rolling friction and
consequently easier tractor work.
But there is still a ‘heavy unit
pressure of the ground. The full
averape tire coverape is about 1,550
aquare inches. Thus the averape
pressure works out to about 40 Ibs.
sq. in. Thus the impact of the tives.
on the new layers of earth is a bip,
contribution towards compaction.
A scraper will spread its load
as well in the same time that
a truck would .take to dump
its load. Thus the cost of buyinp
and ownind a spreadiny tractor is
eliminated. W ithin economical
hauling, distances no combination of
excavating, loading and hauling units.
of plant could beat the efficient
seraper behind a caterpillar tractor.

‘But for lony hands, Tournapalls are.

used.

Tournapulls

These are scrapers behind pneu-.
matic tyred tractors- These need
the assistance of a push cat durinp,
seraping and loadin® operations and
thus shounld be operated in teams of
4 to 6 for each push cat. But once
loaded they can haul at an averape
speed of 15 m.p.h. or so. The
Tournapulls nave no detrimental
features on fills unless they are
extremely soft and boppy. I the
fill is so soft, then earth fill opera-
tions would not be permitted by
soils controls control enineers.
Tournapulls are similar to tractor
drawn scrapers described above in
that they are self loading. The
only difference is that the, tractor

itself is equipped with pneumatic.’

tyres which enables hauling to be
done at hiph speeds, over lonj
distances.
tage over track laying tractor drawn

-was used to excavat .the

This 1s a definite advan-
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bucket scrapers —‘‘cats and cans ™.
In short the Tournapulls excavates,
loads, hauls and spreads at truck
speed in a succession of operations
as a single independent unit.
Transition from one operation to
another is done with no loss of time
or duplication of costs. From
makers list the followinp perform.
ance table has been extracted for
two sizes of Tournapulls, namely
the 11 cu. yds. and 15 cu. yds. at
100% efficiency. But the averape
working efficiency 1s 66% to 80%.

One way EXCAVATION YARDAGE

haul dis- PER HOUR
tance in  ——— o v - e ——
feet - 11 cu. yd. 15 cu. yd,
capacity capacity
600 145 . 180
800 134 168
1000 125 165
1500 103 132
2000 89 116
3000 69 91
4000 57 76
5000 49 65

These fizures are definitely on the
high side,

Loading Equipment and Methods
The simplest of all loading equip-

- ment and the one that involves the
least investment is a loading stape. »

Some of these are piven the names
* Chinaman ", * * Grizzly” and
*Chute.” The writer used the above
with advantage when he was cons.
tructing the Bolgoda Flood Protection
Scheme. They are described below.

Loading Stage

An area 6 ft. X 3) ft. of spoil
bank was levelled off.. This was
paved with some light rails availa.
ble at hand,” with about 4 ft. of the
rails projecting out of the vertical
face of the spoil bank. Vertical
flanks were formed by nailing  half
round timber horizontsls to vertical
posts thus forming a chute. The
hauling dumper was shunted under
the chute. The Bull Dozer which
earth
dozed the earth alonp the chute and

* directly on to the dumper which was

al! ready to receive the earth. By
trial and error it was found that the

ideal difference in heipht between

the loading stage and the Dumper
was 1 ft. :

¢ Grizzly *?

This 1s similar to the loading stage
described above but it was found to
-be more efficient in that there was
less loss of earth when the prizaly
-was used than with the former, This
consisted of a cut 13 ft. lonp X 9 ft.
high which was biy enouph to re-
ceive a dumper. This cut was paved
on the top with two rows of light

rails crix cross and forming a hole’

in the centre of size 2 ft. X 2 ft. As
described before the dozer pushed
the earth on to the ‘' Grizzly,” and
the earth drops through this hole on
to the awaiting dumpers down
below. By the above method the
cost of earthwork was Rs. 4°33 per
cube all inclusive to excavate, trans.
port and consolidate with a sheep
foot tamper to form the flood bunds.
See Plate No. 6.

Excavators

It has to be seen to be believed
what a useful piece of equipment an
excavator is when fitted up with its
different types of auxiliary equip-

ment, it can be used as a drapline,-

shovel, skimmer, back hoe, clam
shell, pile driver or crane. The
series . of sketches that accompa-
ny this paper—Plate 5 are presumed
to be self explanatory. There are
several makes of excavators. The
writer has used at least six different
marks. The size of the excavator
is desipnated by the size of the cxca-
vating, bucket that1s hitched on to
it. Sizes vary from % cu. yd. to
15 cu. yds. with the boom .varyinp,
from 40 ft. to 200 ft. Excavators are
equipped with high power diesel
enpines as the prime mover and are
set on crawler tracks for moving
from place to place. The operation
of the excavator is done by the move
ment of a series of levers and padals
by a single operator from his cab.
A series of winches, brakes, clutches
and wire ropes translate all these
movements into work aud hiph
yardape movements of earth. A
15 cu. yd. drapline, which the
writer saw on an Irrigation Canal
project in California, U. S. A. was
a ' Monaghan Bucyrus”. It wasa
walking dragline and not of the
crawling type. It was equipped
with a 200 ft. long boom and at each
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bite moved 20 tons of earth.- The
machine was a monster, with a cab
measuring 24 ft. by 16 ft. and
pov?ered with a 850 h.p. diesel
enjine. :

An excavator fitted with a crowed
shovel 3ets the name ‘‘Shovel ". The
peneral capacity of a shovel is about
100 cu. yds. per hour per 1 cu. yd.
of bucket size, Many details of
operations will improve or retard
the yardage output of a shovel. For
anstance a 45° swing from the work-
in, earth face takes less time than a
90° swing, and in turn a 1800 swing.
Two small hauling trucks under a
larpe shovel will slow down output
due to time consumed in shunting
operations. Also a big shovel dipp-
g low to spot a load over a small
truck has to slow down its swing.
On the other hand a small shovel
has to lift its bucket very high to
load a large truck resulting in = loss.
of efficiency. Also small shovels
will have to move in the pit very
often while too larpe.a unit of wap-
gons are awaiting loading. As a
rule the sizes of shovels and hauling
wapgons should be such that four
shovel loads would fill the wappon.
As far as possible loading should be
set up so that a truck will back into
each side of the shovel and a short
swing loads one and turns to the
other without loss of time. Shovels
are 3enerally used to work on a high
face, say about 15 ft. high. Drap.
lines are used chiefly when it is
necessary to reach below 3round
level for cxcavation as for a canal
or where excavation is wet as in
dredpind. The uses of a skimmer
are self explanatory. A back-hoe is
a useful tool for cleaning up rock
pockets in Dam foundations, for
dipping pits. A Clam Shell is used
for picking loose materials like sand
mud, gravel and for dipping wells
or for dredping. The larpest excava-
tors in Ceylon are the 2% cu. vd.
Marrion; Ospood-1000 and 51-B

. Bueyrus Erie, working at the Gal

Opya Project. These are mere babies
when compared with the monster
(1] " .
‘Monaghan”. A unit cost state-
ment f_or operation of excavators is
given in Appendices No. 4 and 5.

Elevating Graders

.By far the most spectacular ma-
chine is the Elevating Grader. Euc-
lid Loaders, a particular make, of
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these elevating praders, are employed
with preat advantage at the Gal Oya
Project. They are excellent loading
tools capable of handling Zreat yard.
apes where long loadinp, areas can
be maintained. Its efficiency falls
off verp rapidly when working in
shallow cuts, or short patches of
excavation. In its simplest from it
consists of 7 heavy frame fitted atan
anple of about 300 to the horizontal
and mounted on erawler tracks. The
lower edpe of this frame carrics a
disc plow 9 ft. wide capable of tak-
iep a 12 inch bite into the around of
averape hardness. The loader is
dragped alonp the borrow pit by
means of a D/8 Cat, and in so doing
the dup material falls on to an ele-
vating endless conveyor belt 48"
wide set at an angle of about 30° to
the horizontal. The earth is com
veyed “up through and past the
machine frame to the loading eleva.

tion of a truck which is about 10 ft.

above ground and the earth falls on
to the waiting truck which follows
the loader along side. The conveyer
belt is propelled by an independent
General Motor Diesel Enpine of
Model 6—71 mounted on the loader
jtself, The depth of cut is controlled
by means of hydraulic hoists.
men are necessary to operate this
unit, one on the tractor pulling load
er and the other on the controls of
the elevating loader. While a third
man puides the trucks and a foreman
contorls all operations. A motor
gradar is generally used round the
machine and the pit to even out
spillape and rouphness from
destroyinp, the efficiency of the
trucks. The whole set up moves
forward at the rate of 2 miles an
hour while excavating and loading.
The receiving Euclid trucks too
keep space with it. A 13 cu. yd.
Euclid truck could be loaded in 40
sec. and when the orpanisation for
the day is good there is very little
lost time. A procession of about
four Euclids follow the loader
waiting for their turn. With
Enclid loader and Euclid hauling
1 mile the cost of excavatink and
transporting earth was $-/40 cts. a

cu. yd, including overheads, but

direct cost was $-/26 cts, If the
excavated material could travel off
the elevator belt and be cast off at
its final resting place, there would
be no excavting tool so efficient, as
to offer so low a cost for so lare a

Two’

quantity of yardape moved. The
maximum vardage output at Gal
Oya was 430 cu. yds. per hour per
loader, and 330 cu. yds. per hour
‘was the record average per loader
over the best operating working day
of 18 hours; while the normal
averape fiure was 274 cu. yds. per
hour per loader.

Motor Gader

The Motor Grader or patrol as it
is sometimes called 1s used for
spreading and levelling off loads of
of earth dumped by haul roads in a
good state of repair with a desired
camber to facilitate drainape. Itis
mounted on pneumatic tyres and
carries a blade which can be set at
any desired angle, to the vertical or
horizontal, or line of travel,
it can be used for cutting drains,
forminp level slopes, levelling off,
or camberiny. Its efficiency falls off
very rapidly when called upon to
work on wet soil, Therefore it
should never be substituted for a
dozer. It should do only the work
for which it is desipned. I high
pear it moves at a speed of about
20 m.p.h. It 1s a very useful tool
for maintenance of earth or ravel
faced roads.

Sheep Foot Tampers

The excavation, loading, hauling,
spreading and waterin® of earth
being, done, the sheep foot tamper 1s¢
called upon. It derives its name
from the spikes 1t carries on the
roller drum. The principle of this
compacting machine is to simulate
the tamping of flocks of walking
sheep. The spikes or legs have a
sectional area of 6 square inches and
are about 7 inches lony. They are
built stappered on the surface of the
drum of the roller at the rate of 3 to
every 2 square feet. The drums are
filled and ballasted with water and
sand, delivering pressures varying
from 250 lbs./sq. inch to 750 1bs./sq.
inch on the fill, depending on the
requirements, A travel speed of
about 2% miles an hour is usual to
obtain pood results of compactions.
Four rollers, two abreasts are hauled
in tandem by a Cat. On averape
earth, 12—14 passes of the rollers
pive the maximum  compaction
possible. The sheep foot tamper is
the best compacting machine; for
rolled earth fill dams, air ports, and
road sub-grades.
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A failr size volume could be
written on this subject. But space
does not permit so doing in a
technical paper of this nature. To
mak'e a con}parison of earth moving
equipment 1S not. easy.
correct way to do is to take the fiull
cycle of operation into cosideration ;
namely, excavating, loading, hauling,
dumping, spreading, compacting and
finishing. Time studies of the
performance of the loading equip-
raent should be made and those of
the hauling and other units. On
these fipures estimates should be
prepared and the correct combina-
tions and quantities of equipment
purchased.  The little extra time
spent on these studies and estimates
will save the contractor and the
owner a fair amount of money on
initial outlay and investments on
machines. This branch of cost
enineering is an art by itself.

To sum up, the economies of a
combination of machines dependent
on the size of the project, rate of
production and construction
schedules; the borrow material
availale, the type, the depths,
working areas, whether in pockets
or in long stretches with deep
or shallow cuts, and finally
the length of haul. The different
combinations from which a choice
could be made are—_

Shovels and trucks.

Draglines and trucks.

Elevating loaders and trucks.
The Grizzly, dozer, and trucks.

Bucket scraper and Caterpillar
tractor.

Bucket scraper and a preumatic
tyred tractor.

Each one has its advantapes and

: disadvat_lt'ages and the choice depends
on conditions obtaining and the skill

of the engineer.

|

(To be continued)

The only '

- was ‘defence.
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CIVIC SURVEYS FOR TOWN PLANNING |

NEED FOR EXHAUSTIVE RESEARCH

Although town planning was an
art and a very ancient science, its
study and ‘research as a modern
science was limited to the past six-
ty or seventy years only, said Mr.
N. K. Gandhi, addressing the Bom-
bay centre of the Institution of
‘Engineers (India) on “Civic Surveys
for Town Planning” last Wednes-
day in Bombay. The basis of town
‘planning had been changing, from
-time to time, he added.

In olden times the dominant idea
Those were the days
.of insecurity and the town had to
be defended apainst attacks either
from foreign invaders or internal
maraunders. In those days, there.
fore, the town was surrounded by a
‘protective wall alonp its bounday,
‘the speaker continued. Then came
the era of monumental planning.
In the Renaissance Period, cities
were developed with bip streets and

avenues with tall buildings alonp.

side. This was followed by the
industrial period, in the bepinning
of the 19th century, when empha-
sis was laid- on production. There
was no control on buildings. Facto-
ries 3rew anywhere and everywhere
1n accordance with the whims of the
individual manufacturer. The fac.
tories attracted people and larpe
-concentration of population grew in
‘those places forming into coplomera.
tions which were called bip cities
while villages were deserted. Little
-consideration was fiven to the living

conditions of the workers and con.

sequently there was overcrowding,
filth and dirt everywhere which
Bave rise to biy epidemics like pla-
gue and cholera, resulting in heavy
toll of human life.

Planning For People

It was on the backpround of these
epidemics that the present.ideas of
planning for the people took root
and prew. The object living condi-

The follwiﬁg is areport of a speech delivered by.
Mr. N. K. Gandhi, B.E., AMM.LE., at the Bom-
bay Centre of the Institution of Engineers, India.

tions of the people in peneral at the
time moved philanthrophists and
social workers and a preat deal of
attention and thoupht was piven to
ameliorating their conditions. It was
Patrick Geddes, a sociolopist, who
propounded the theory that ‘‘a city

1s & living orpanism and not simple -

inaminate thing like buildinds, fac-
tories and streets. It is the people
in the city that count and therefore
in a town there must be an intepra-
tion between folk, work and place,
or there must be a close relation bet-
ween the people living in the city,
the industry where they work and
place’ or there must be a close rela-
tion between the people living in the
city, the industry where they work
and the open spaces which are neces.
sary for their recreation.” He waa
the pioner of the idea of carrying
out civic surveys for each town. -

The research in town planning ra-
pidly advanced,- Mr. Gandhi conti-
nued, and legislation to impliment
the ideas closely followed. Towards
the close of the 19th century bye-law
control over private buildings was
introduced. Then came the Housing
and Town Planning Law for new
development. Between the years
1910 to 1947 the Town Planning
Act advanced in stages from being
applicable to unbuilt areas of towns
to built-up areas and then to the
town as a whole. Next it was ex.
tended to the contry surrounding
the town and lastly to the nation as
a whole under the Town and Coun-
try Planning Act, 1947.

Referring to civic surveys, the
speaker stated that there were invari-
ably two types of surveys—the
repional survey and the town survey.
The repional survey located the
settlements in the repion, how each
town was situated with repard to
its surroundinds, its sphere of infiu-
ence and the
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extent it had to

depend on the surroundinp area to
satisfy some of its needs. After
completing the repional survey,
the town survey started. In both
cases many details of similar nature
.were collected and shown on differ-
ent maps.

Outlining the technique now
perfected of carryiny out those

_surveys and mapping out the in.

formation collected, Mr. Gandhi
stated that the details of the survey,
were of such a varied nature that
the work had to be carried out by a
team of enpineers, architects, peolo-
pists, historians and sociolopists—
all properly trained in planning.
The information was collected from
various official records, by £eld
surveys and by contacting the people,
whose active co-operation in the
matter of planning was of Zreat
importance- A plan could not de
imposed upon people, he empha-
sised. Planning must be for the
people. ' Observe to understand
and understand to foresee is the
general method of procedure,” he
added. .

Out-of-Date Machines

Compared to the national planninp
in the U. K., town planning in this
country was still in its primitive
stape. Under the prevailing the
Bombay Town Planning Act, 1915,
we were still planning for small
areas of towns—in parts not neces-
sarilv related to one another. Only
people in the area to be contacted
under the Act were the holders of
land who did not necessarily live
in the area to be planned and who
represented even less than 1 per
cent. of the population. Besides,
we were only doing physical plann-
inp, that of division into plots and
there was hardly any research or
study in town planning.

(Continued on page 16)
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LETTER TO THE EDITOR
SEPTIC TANKS

Dear Sir,—Will you be kind
enouph to publish in your next issue
desin of a latest type of a Septic
Tank for a family house of about
6 to 12 persons. 1 shall féel highly
obliped for this if you let me know
how to construct- a Septic Tank
and points to be considered re:
location, desipn features, operation,
maintenance, disposal, etc. There
is no head of water in this town
and no flush system and sewer
system, -

I hope you would do the needful.

Thanking you,
Yours faithfully,

M. B. Shukla, Dip. C. E.
Raipur.

The number of persons using the
system is the basis for determinina
the size of the septic tank. The
usual allowance of 30 gallons

water per diem. is taken for each °

person. Assumind that six persons
will be using, 240 3allons would
be the capacity plus 25 per cent
say, 300 gallons. This would be
the capacity of the septic tank.
The tank can be square, oblon3
or circular: the principles are
the same. A circular one is tllusta-
@
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ted with accessory installation.
Grit pit to have partition in centre
full width and height level to that
of flow to septic tank. Fit airti3ht
cover. Clean out grit pit every
10 or 14 days. Obtain concrete
tubes for septic tank if possible.
and cut holes in opposite sides for
4.in square junctions. Run 4 in
drainpipes, fixed to sides of tank
with strap iron. Intake to be
shorter than outflow. Form wood
or iron trough to receive overﬂow
from septic tank. This will over-
flow on to corruBated sheets, in
which 1/8 -in holes have been
punched or drilled in lower cor-
rugations to permit flow of liquid
over breeze. Breeze filter to have
two layers of bricks laid dry at
bottom with open joints. fill in
with lowest third coarse 3 -in
breeze, centre third 2-in breeze,
top third 1-in breeze. If land will
allow, build filter wall s in half-
brick honey-comb. Form cement
channel to collect liquid and run
4-in open-jointed land drain to
ditch or distribute over land.

The difference between the ordi.
nary system of cesspool and septic
system is thatin the former the
effluent is simply collected in a
large tank, no.exit being consider-
ed or allowed. When the tank is
full of both liquids and solids, it
must be emptied. In the septic tank

Filter
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system a chemical action is encour-

aged which breaks up the solids- -

into liquids. This breakinp-up
action is caused by bacteria work-
in2 in the dark closed area, hence
the septic tank having its inlet and
outlet pipes well down into the
tank, also the top cover sealed..
The liquid  formation takes about
24 hours. The liquids pass from
the septic tank on to the tipper or
trough, and bacome aerated for a
short time before passing on to the
distribution sheets, and are again
aerated. Passing on to the clinker
a bacteria action of entirely diffe-
rent character takes place, an
aerobic action {in the air) and by
filterin@ through the clinker should’
come out at the bottom comparati-
vely pure water. The site should
be selected with care since adqeuate:
fall is required from the building
to the ouifall and should besituated
away from paevailing winds and
must be not less than 50 feet from
a building. J. A. A.F.

(Continued from page 15)

That state of affairs must be.
changed and chanped soon. One
thing must be made clear that for
any planning to be of any real value-
the plan must be -based on proper
surveys. The work of carrying.

out these surveys and the prepara- |

tion of the development plan based
on them must be undertaken by our:
own people. No amount of foreign
and expert help in the matter would.
be of real value. Their method of
planning, evolved after a great deal.
of research and study, could be:
adopted for that purpose. The-
immediate task,
start courses in Planning, for a 3ood
number of trained planners would
be required.

At present town planning was

done by enpineers and architects .

only, Assistance of sociolopists,
peopraphers- peologists and lawyers.
being of vital importance, it was.
imperative that these conrses must
be thrown open.to all praduates. as.
was the case in the West, Town
planning must be made a post-
praduate course. A new town

planning law in  keepinp with the ‘

modern ideas of planning, need be
enacted and made immediately

applicable to towns as a whole, Mr; -

Gandhi conclued. - o

therefore, was to.’
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DISTEMPERS ON WALLS AND CEILI

Distempers form a cheap, durable
and easily applied decoration *for
internal use on most building mate-
rials except wood and metal, whose
moisture and thermal movements
are likely to cause flaking. They
are eminently suitable for decorating
large surfaces of plaster, cement
products, brick and various forms
of wall boards such as plasterboard
and insulating boards. If suitably
formulated they may be used exter-
nally on cement products or on

brickwork.

Troubles with distemper are most
often due not to the material itself
but to its use on surfaces that have
been insufficiently or incorrectly
prepared, or in situations for which
the material is inherently unsuitable.
This Dipest decribes how to avoid
defects or cure any that may arise,
and includes a table summerizing
the information.

Success or failure on a job de-
pends first on knowinp which of the

various types of distemper is beinp -

used and this is particularly impor-
tant in redecorating.

Types of Distemper

There are two proups of materials
that come within the peneral title of
distemper. The first 3roup includes
the older types of distemper and the
second are recently developed pro-
ducts often called emulsion paints,
thouph the old oil-bound distemper

is in fact also an emulsion paint.

The older types of distemper are
covered by British Standard 1035:
195¢ and fall into three classes :—

1. Washable Qil-bound Distem.
pers (Type A- of B.S. 1053) are sui-
table for use on intermal, or, if
snitably formulated, on external
walls. These disterapers consist of
an emulsion of dryind oil or varnish,

 often dispersed by Blue, with the

* Crown Copyri3ht Reserved.
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The followiry is an abstract of noté ived
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addition of pigments such as litho.
pone. They are fast to rubbing and
after a few weeks acquire a fair de-
yree of washability. They will not
however stand frequent washing.

2. Washable Oil-free Distempers
(Type B. of B.S. 1053) are similar
in properties to the oilbound distem-
pers, but differ from the latter in
that the binder is casein and not
oil. They are often slightly more
difficult to apply than the oil-bound
distempers, but possess the advan-
tage that they are resistant to
alkalis, provided that only lime-
fast combinations of tinting colours
have been used.

3. Soft or Non-washable Dis-
tempers {Type C. of B.S. 105>).
These distempers are .suitable for
use on ceilings and are ususlly
based upon size and whiting. They
are moderately fast to rubbinp but
insufficiently so to enable them to
be used satisfactorilv on walls
where people may rub apainst them

and, as their name implies, are not"

fast to washinp.

In recent years a variety of so-
called emulsion paints have been
introduced which, althouph similar
in some ways to the older types of
distemper, e.p., in respect of per-

-meability to moisture, are desipned

to have superior durability anrd
washability often approximating to
those of a flat paint. These new
types include :—

1. Emulsion Paints Based Upon

Alkyds (a combination of certain

synthetic resins and drying oils).

2. Emulsion Paints Based Upon
Polyvinyl Compounds, chiefly poly”
vinyl acetate.

The alkyd type approximate in
character of finish to a flat paint,
but-there are products of the poly-
vinyl type that 3ive some depree of
3loss. Paints of the latter type are
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sometimes used in place of tiling,
as piving a jointless, thouph less
durable, finish. Although some

-early forms were liable to settle in

the can to a rubbery mass, and were
also likely to craze outdoors, some
improvements have been made in
these respects.

Avpart from the actual distemper
other materials used in the decora-
tion of surfaces with distemper
are :—

(a) Glue Size, similar in nature
to that used to bind the pigment in
non-washable distempers is used
either alone as a solution or as
“clearcole ” (weak size solution
mixed with a small proportion of
whiting, to satisfy the suction of
surfaces, where this is hiph or
variable, before applying size-bound
(non-washable) distemper.

(b} Petrifyina Liquid is an emul.
sion of the o1l or varnish of an oil-
bound distemper ; some makes
contain a little pigment. It is used
alone, to satisfy the high suction of

" surfaces; or as a thinner for oil-

bound distemper that is to be applied
to surfaces of hiph suction. It
is often added to the distemper for
external use to obtain preater dura-
bility. Most manufacturers produce
a liquid for use with their particular
oil-bound distemper-

Properties of Distemper

The following properties of the
older types of distemper have a
bearing on their choice for use in
particular circumstances, especially
when the conditions are not wholly
favourable. Some comments sare
also made on the newer type emul.
sion paints, but as some of these
are in a development stage 1t is ad-
visable to consult the manufacturer
for further details as to their use.

1. Permeability to water. The
older types of distemper and most




of the new emulsion paints easily
allow water vapour to pass throuph
them and thus allow any water that
is still in a wall at the time of dis

. tempering to continue to dry out.

They _ are therefore less likely to
blister than a 3loss paint if applied
to walls that are not properly dry,
but this does not mean that there
is no risk of defects occurring, since
the moisture in the backinp can
stimulate alkali attack or mould
growth or can, as it dries out, lead
to efflorscence. Distempers never-
theless provide the best chance of
successful decoration §t an early
staje.

2. Contraction on Drying. The
film of any of the older types of dis-
temper shrinks on drying and this
shrinkape may lead to cracking and
flaking, of the distempr if the sur-
face is weak or friable. They should
not only be applied on reasonably
sound surface. Flaking is probable
if they are applied over non-wash-
able distemper, old limewash, flak-
ing oil-bound distemper, or over
heavy coats of some silicate paints
of fire-retardant type, Cracking is
likely if the surface to which they
are applied is insufficiently strond
to restrain their drying shrinkape,
e.3., old aloss paint or bituminous
compounds. Thick coats of distem-
per are more prone to flake than
thin coats and the same applies where
numerous coats of distemper are
built up.

1t is easier-to restrain the shrink-
ape of some of the newer emulsion
paints than the old disternpers and
claims have been made that some
polyvinyl emulsion paints can be
used over old limewash and over
bituminous compounds. The Sta-
tion has not investigated these claims
and the manufacturer should be con.
sulted as to the suitability of a parti.
cular paint for use on surfaces of

these kinds.

3. Adhesion. The adhesion of
paints to a surface is generally much
weakened on wetting, but is almost
completely restored as the paint and
surface becomes dry again. If how-
ever the paint and surfaces are
wetted and dried repeatedly, flaking
and tpeeling may occur. Conden.
sation can provide sufficient mois-
ture, and as the distemper is suffici-
ently permeable to allow the mois-
ture to reach the surface of the

plaster there is a serious risk of
failure in situstions where conden-

“sation often occurs, e.g., in bath,

rooms and kitchens. Despite this,
soft distempers, if lightly bound,
usually Bive a good performance on
ceilings. Many of the newer emul-
sion paints are not so readily wetted
by water condensing on them and
may be used in preference to an old
type distemper except iu the most
severe conditions, when only a ood
quality ploss paint can be relied on.

Application and Use of
Distempers

The importance of proper prepa-
ration of the surface will be evident
from what has been said previously.
The nature of these precautions and
treatment will depend largely on
whether or not the surface has been
decorated already. The two sets of
conditions are discussed below.

Surfaces not Previously
Decorated

On the whole, little preparation
is penerally needed on new surfaces
It is advisable, however, to let con.
structional water dry out until the
wall is at least surface dry; in view
of the porous nature of the distem.
pers, decoration often need not be
deferred beyond this point. Dusting
down is then usually all the prepa-
ration that is necessary, but certain
conditions may be encountered
which necessitate special precautions,
as follows :—

Alkaline Surfaces (e. 3. cement
products, including asbestos cement,
or plasters containing lime). The
risk of attack of distemper by the
alkalisis much less than with oil
paints. If therefore conditions are
not too severe, sizebound or oil

bound distempers and porous alkyd .

emulsions are usually successful on
alkaline surfaces. In more severe
conditions, - preater safety apainst
alkali attack can be obtained by the
use of oil.free {casein-bound) washa-
ble distempers, or porous polyvinyl
emulsion paints, but it should be
remembered that trouble from other
causes (e.p. efflorescence or mould
prowth) may still be possible. It is
advisable to specify that the pig-
ments shall be * lime-fast.”

Smooth * Polished' Surfaces.
As these provide little mechnical
key, the adhesion of disterapers is
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likely to be poor. With zypsum
plaster® of the Keene's or anhydrite
type, which can be broupht to a

‘high polish, better 'results are often

abtained if a coat of sharp colour is
applied before distempering.

Surfaces of High or Variable
Suction (*Hot” Surfaces). Some
care needs to be taken in'brush ap-
lication on ‘‘ hot " surfaces to avoid
building up a thick unsightly film
of distemper, which because of its
thickness is likely to flake. The su.
ction of the surface will not be
known until the first brushfuls have
been applied, and even then trial
may be needed to find the best
remedy.

With size-bound distempers, a -

thin coat of clearcole or size 'so thin
that it does not build up on the sur-
face) applied before distempering
may solve the problem. With oil-
bound distempers, thinning with
water or petrifying liguid should be
atterapted first as the most conveni-
ent and safest method. If this is not
successful acoat of sharp colour
should be applied. Each job hasto
be considered on its merits in rela-
tion to the recommendations of the
manufacturer whose product is to be
used.

Efflorescence may be seen on the

surface when dusting down, If this '

is;slight, it may be sufficient to dust

down, or wipe off with a sliphtly

damp rap. However, unless further
precautions are taken where severe
efflorescence is found, the distemper
may be pushed off as soon as the
first or second coat dries and it may
be necesaary-to pive a coat of sharp
colonr after removing the efflore.
scence. Where the growth is severe,
it is therefore advisable to allow a
few days to elapse after first wiping
the wall down to see whether further
efflorescence appears. If it does the
procedure should be repeated until
no appreciable 3rowth occurs. The
coat of sharp colour may then be
applied with safety.

Surfaces Previously Decorated.

Old non.washable  distemper
should always becompletely removed
before redecorating. Washable dis-
tempers that are dusty, but other.
wise sound, can be redecorated with
a similar distemper after dustingd
down. If the old surface of a wash-
able distemper is dirty it shopld be
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‘well washed down and, if itis then
found that much of the old, decora.
tion is removed in the process, it
should be completely stripped before
redecorating. On the other hand if
the surface of 2 washable distemper
is in pood condition it may be pos.
-sible after sponin® to redecorate
direct, but it is not advisable to
build up numerous coats of wash-
able distemper (as can safely be
done with oil paint under some cir-
cumstances). Lhe weakening effect
of water introduced in applying the
new coat on the adhesion of the old
coats, topether with the drying shr-
inkape of the new ones, is likely to
cause flaking if more than four or
five coats of distemper are several
coats of old distemper and stripping
is not possible hecause of expense or
for other reasons, it is advisable to
apply athin coat of sharp eolour
before distempering. This penetrates
into and binds the old coats and also
prevents water in the new distemmper
entering and disturbing their adhe-
ston. ‘

As already mentioned old gloss.

paint 1s not a suitable base for dis.
temper for apart from its inability
to restrain shrinkage of the distem-
per it presents a ‘‘ polished " surface
which 2ives little key. |

Causes and Remedy of Defects.

In view of the larpe quantity of
distemper used, often under severe
conditions, it 15 not surprising that

defects sometimes oceur. The types .

of defect, their cause and treatment,
are given in the table. It will be
yealised from a study of this table
that moisture 1s the cause of a preat
proportion of these defects; and
when in any particular case i1t has
been established that moisture is at
the root of the trouble the first step
1s to see what can be done to elimi-
nate the source of moisture.
may be a simple matter, as when a
leaking putter or cistern is responsi.
ble, but often the cause may be much
more obscure and may involve
thorough examination of the struc-
ture. Remedy of the damp condit-
jons may:then call for drastic mea-
sures, as when a wall contains no
demp-proof course, or when mortar
bridges a number of wall-ties. It
must be realised that unless the
dampness is cured redecorarion is
unlikely to be successful. When the
source of moisture, has been elimi-
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nated, it is advantageous to let the
wa}l dry for a while before redeco-
ration, although, as the distemper
1s permeable to moisture and thus
allows dryin3 to continue, the wait-
ing period need not be prolonded.
Any attempt to seal the moisture
back with an impermeable coating
1s unlikely to be successful.

Notes on the Table
Sharp Colour

A suitable sharp colour can be
made by thinning white lead paste,
and adding driers, with, if desired,
a little re lead or pold size. Alter.
natively, a well thinned undercost
for a gloss paint is often suitable,
and can be used in colours to match
that of the distemper to be applied.

Treatment of Mould, Algae, etc,

A sgitable wash for destroying
mould is Santobrite {1 1b. in 10 gal.
of wa}ter) supplied by Monsanto
Chemicals Ltd., Ruabon, or Shirlan
N: A. (11b. in 10 3al. of water) sup-
plied by Imperial Chemical Indus.
tries Ltd., or zinc silicofluoride (6
oz.1n 1 pal. of water). The manu.
factu.rers’ directions should be follo-
wed in making up the proprietary
materials. After application, the
vyall!should be kept under observa-
tion, and a second application made
if the mould still seems to be grow-
mg.- : : :

A suitable wash for killing alpae,

mosses or lichens is the follows :—

Copper .éarbonate vee eee oz,
Ammonia solution (0.88sp.3r.) 100z,
Water ... ... 10gal.

As with funpicidal washes, the
orpanism should be kept under ob-
servation fora few days and a
second wash iven if it still seems to
be growing. When the organism is
dead and \dry, itcan easily be re.
moved with a stiff brush.

If t.he blue-green colour of this
wash is an objection to its use, the
washes recommended for moulds
may be used.

Stripping Distemper '

In the table, no distinetion is
made between local and peneral
strippin®, since a decision on this
can only be taken after a full ins.

" pection of the work. Where there is
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reason to suppose that weakening of
adhesion .has not extended much
“beyond the actual area: of obvious
attack, it may be sufficient to strip
locally, feather down the edges with
abrasive paper, if necessary coat
locally or penerally with sharp
colour, and redistemper the whole
wall or ceiling. Where sliphtly more
dou'bt exists, it may be worth ap-
plying one of the special paints
made by some manufacturers for
binding down distemper, but such
measures are not likely to be suec-
cessful where adhesion is already
poor, or where several coats of
distemper have been built up.

.Complete stripping of size-bound
disteraper 1s not normally difficult
and it is'usually sufficient to wash
down with warm water. Additions
of supar soap or other deterpent
should not be -used except perhaps
in 'sp'ecial circumstances, e.3. on
ceilings over Bas cookers, since the
background, if porous, is likely to
absprb thc_e soap and retain harmful
residues in spite of all efforts to
wash them out. On large jobs the
use of. steam  strippers, designed
primarily for stripping wallpaper,
may be preferable.

In peneral, washable distempers
can ‘be readily removed only by
steam stripping. The steam softens
the distemper so that it can be remo-
ved with astripping knife or
washed oil: This method may be
particularly useful with polyvinyl
emulsion paints, which resist paint
removers. .

Applying a heavy coat of hot size
with a proportion of flour stirred in.
is sometimes helpful where adhesioxi
i1s weak. As the size dries and con.
tracts, it flakes and pulls with it the
old coating. The method is likely to
be erratic, however unless drying
conditions are pood. ‘

Alkaline or solvent (non alkaline)
type paint removers may help in
removing the oil-bound distempers
or the alkyd emulsion paints, but
since the removers act on the oil and
the amount present is small, these
methods may be difficult and expen-
sive. Moreover, on porous back-
grounds, there may be difficulty in
removing harmful residues of alkalis
and salts left from alkaline remo-
vers, and of wax from the solvent
type.
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Defect observed

Cause of defect

Part played by
motsture in causing
defect

‘Remedy, if seurce of

moisture can be cured,

or if defect not caused
by moisture

Best treatment, if
source of moisture
cannot be cured

Peeling, flaking &
blistering

1. Repeat wetting &
drying

Essential —condensa-
tion is often responsible

2. On Keene s or other
dense smooth heavily
. trowelled (polished)
plaster

3, On paint

4, Applied over an un-

sound foundation e, 3.

(@) Over non-wash-
able distemper

(b) Over weakiy a_d-
hering washable dis-
temper, or over nu
merous coats of wash-
able distemper

(¢) Over some silicate
paints

(d) Over limewash

Condensation may
play a -part, but need
not be heavy to cause
trouble

Condensation may be
reduced by increased
ventilation, Strip & redis-
temper

Srtip, dry as much as
possible & use flat paint

Strip, dry, apply a coat'of
sharp colour and redis~
temper

If condensstion is con-
tributing, strip, dry as
much es possible & use
flat paint

Ditto

Ditto

Ditto

Generally very little

Strip completely if possi-
ble & redistemper; where
complete strippin® is
impracticable a  poly-
viny! acetate emulsion
mipht be tried
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Defect observed

Cause of defe‘ct

Part played by
moisture in causing
defect

Remedy, if source of

moisture can be cured,

or if defect not caused
by moisture

Best treatment, if
source of moisture
cannot be cured

Cracking

1. Over paint, where
the paint is too soft to
restain the drying shr-
inkape of the distemper

2. Induced by crackin®
of the background,
e.p. plaster or cement
renderinds

" Bleediny

Soluble colours from old
decoration bleedingy
through the distemper

Strip and apply paint. If
distemper must be ap-
plied, the old finish
should be well rubbed
down. A coat of sharp
colour before distemper.
ing may help

Dryiny shrinkape may
be the cause of crack-
ind of the background

Damp conditions ‘may
play a part, but the
moisture in the distem-
per may be sufficient

Defer redecoration until
cracking has ceased,
Fill cracks (e.3. witha
paste distemper knifed
in, if the cracks are
small) and redistemper,
Alternatively, apply a
thick decoration e.p. of
plastic paint

Strip old decoration, or
seal back with knotting,
to which a little dental
pumice is added to pro-

5. Heavy efflorescence
i.e. incrustation or
growth of fine white
crystals of salts push-
ing off distemper

6 Fine efflorescence
often visible only un-
der a microscope. In
some cases, the back-
ground contains salts
which are dissolved by
water in the distemper
snd crystallise as the
distemper dries, cau-
sinp blistering ' and fla-
king in & few hours

7. Thick coats, caused
e.3. by high suction or
numerous thin coats

Bssential—penerally
from water remaining
in backpround after
construction—or ma y
be purely local, due
e.p., to defective But-

‘ters, orto absence of
d.p.c,

Strip, ellow to dry until
no more efflorescence
forms, brush down or
wipe with a damp (not
wet) cloth, & redistem-
per. In severe cases, 8
thin coat of sharp colour
before distempering may
be necessary

There is little hope of
durable redecoration,
Strip & redecorate with
a distemper which can
readily be washed oft’
(e.3, a non-washable
distemper), so that re-
decoration may be
sasy. It may be chea-
per in the long runto
batten out and line .

Essential (but that intro-
duced by the distemper
is sufficient)

Strip, dry and 3ive a coat
of sharp colour before
disteraperind or use flal
paints

Strip, dry as much as
possible snd Bive a
coat of sharp colour
‘befare disterapering or
use flat paint

.| Strip & redistemper

Bleachiny, change or
fading of colour, with
yellow sospy runs in
severe cases, Possibly
flaking and peelin?

Spots of virious colours
(usually Black, rey or
green) often spreading
praduslly over the
whole surface

Green slime over sur-
face

Attack on distemper by
lime activated by salts
and moisture

Essential, but conditions
must be severe to cause
failure in porous dis-
tempers . ,

Strip (washing may l?e
sufficient to strip in
severe cases) allow to
dry snd redistemper

Use « washable oilfree
disteraper or a porous
polyvinyl
with  lime-fast
. ments

pig-

emulsion,

Mould

Persistently damp con-
ditions are essential

v

Strip, treat with fungici-
dal washes, allow todry
and redistemper

Sirip, trest with fundi-

cidal washes, and re-
distemper, incorpora-
ting funpicides in the
distemper, Funpicidal-
paints may be prefera-
ble if the moisture is
due to condensation

Alpae, Browing under
dsmp conditions in
light, usually outdoors

Persistently dsmp. con-
ditions are essential

Application of alpicidsl
washes, It may not be
necessary to strip the old
distemper

Application of elgicidal

washes
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vide mechanicsal key

ARCHITECT
AND
CLIENT

Like most people, ar chitect's
clients can be seprepated into types,
and a knowledge of human nature
is a very necessry acquisition for
every architect. Knowledpe of this
kind is acquired only by personal
experience.

First of all, there is the ideal type
of client. He is the client who
approaches you assuminp, that 4¢s an
architect you are likely to know
more about building than he does.
He is willing to take your advice,
and is always open to reason with
repard to acethetic and utilitarian
issues. He does not expect you to
live on his job to the exclusion of
everything else in your practice ; he
will not ring you up daily : he will
not cavil at spending a little more
to obtain a better job ; he will settle
your account by return and express
his satisfaction with the work and
effort you have made on his behalf.
Alas, how fow such clients there
are ! Their names will be household
words in your office.

Then there is the most difficult
type of client who leaves you const-

antly wondering why you were
employed. He provides you with
sketches illustrating just what he
requires. He is bursting—as a rule
culled from ‘mapazines—and will
argue indefinitely over the value of
any points pre)ented to him, aestheti
or otherwisc. He is always compl-
aining, and usually renders your life
a misery whilst his job is in progress.

Thirdly, there is the hard-headed
business man who knows what he
requires and expects you to dive it
to _him plus a little more. His
judgement of you will be based on
the comparison of your approximate
estimate for the work with the final
account. The aesthetic value and
finer points of your work, except
in so far as they are revenue produ-
cing, will leave him cold.

Finally, we have the financial
speculator who treats building
merely as a vechicle for the amassing
of profit. His interests are solely
limited to the balance sheet of
estimated and actual expenditure as
apainst reverue.

Between these limits are many
finer shades of difference, and the
correct diagnosis by the architect is
the first stey in the matter of build-
ing.—H., Ingham Ashworth.
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PERSONAL

Prof. M. C. Abraham

Prof. M. C. Abraham, B. Sec.
(Mgnch.)., M. Inst. C.E., M.LW.E.,
Ipdla'§ Irripation Expert is participa-
ting in the forthcoming World
Congress on Larpe Dams at New
Delhi.
Mr. N. V. Modak

Mr. N. V. Modak, Special
Engineer of the Bombay Municipal
Corporation has left Bombay on a
brief visit to the U. K. and Europe.
The purpose of Mr, Modak’s trip is
to acquaint himself with modern
trends in municipal engineering and
to obtain first-hand information
?egarding latest techniques employed °
in large dam construction works.
Mr. A. N. Khosla

Mr. A. N. Khosla, Consulting
Enpineer to the Government of
India has been elected President of
the Gentral Board of Irripation for
1950.51,
Mr. M. Hayath

Mr. M. Hayath, Chief Enrgineer,
Electricity Dept., Mysore State has
been elected Vice-President of the
Central Board of Irripationfor 1950.51
Mr. W. A. Smith

Mr. W.A, Smith, Senior Lighting
Enpineer and Manaper Overseas
Lighting  Division of Thorn
Electrical Industries Ltd. of London
has arrived in Bombay.



~

THE BUILDING GAZETTE, NOVEMBER 15, 1950

\

BITUMINOUS ROAD CONSTRUCTION

By H. H. CAMPBELL, M.C,, M.A,, (Cantab.)

INTRODUCTION

A country pays for its roads
whether it has them or not and it
pays more when it does not have
them.” This statement made by Thos.
H. Macdonald (Commission Bureau
of Public Roads U.S.A.) embodies a
preat deal that is common sense and,
as food for thought, allows usto con-
sider and enlarge upon sll the reasons
why an efficient road. system is a
necessity to the modern community.
Just one consideration is that impro-
ved roads will facilitate the develop-
ment of uncultivated land which is of
major importance to Ceylon today.

A view expressed by the LR T.D.A. -

says: ‘' It can be stated that with the
increased road facilities for the vari-
ous villages, the standard of educa-
tion will rise. There will be more
inter-communication between villa
pes and towns. As repards likely
increase 1in the amount of imports,
there will be preater facilities for
commercial travellers to sell their
poods and in consequence there will
be a preater demand. Theapricultu-
rists will undoubtedly take advantage
of increased facilities for importing
fertilizers, seeds, apricultural equip-
ments, pumps, etc. Part of these
3oods will come by train to the nea-
rest road terminal;and thence by road
to the villages. This increase cannot
be piven either as a percentape or as
a definite amount, but it will undoub
tedly come and grow as education
spreads.”

In a scheme of Road Reconstruc-
tion, it is necessary to make an
attempt to classify the roads and to
define the function of each catepory

in relation to the requirements. It-

can be arjued that the road system
in Ceylon is adequate to meet present
demand for, of a total 18,560 miles

of roads and tracks, the P.W.D.:

maintain 6,560 miles, the majority of
which have a bituminous surface. In
Colombo Municipality, there are 20

The followind is an abstract of a paper read
at the Engineering Association of Ceylon.

miles of trunk roads and 138 miles
of branch roads with a similar sur-
face. Nevertheless, it is true to say
that until the standard of road sur-
facing and methods of construction
are improved, larpe scale transpor-
tion, which is in the interests of the
¢ountry’s economy, cannot be consi-
dered.

Ceylon Road System

It has been said that Ceylon has
the finest roads east of Suez and
though this was certainly true some
twenty years apo, it is doubtful it
is true today. The roads are not, by
any means, up to modern standards
and in the case of certain trunk
roads, the volume of traffic is already
greater than can be comfortably car-
ried. In settting out the roads origi-
nally the easiest trace was invariably
followed, which resulted in a num-
ber of acute bends thouph, generally
speaking, the pradients are moderate
even in the hill country. Super-ele-
vation has been insufficient and this
fact 18 normally attributed to the
high percentape of bullock cart
traffic. This controversy is, how-
ever, open to considerable doubt and,
coupled with certain other deficien-
cies in design, is probally due in many
instances to the incorrect application
of the principles of design. Opportu-
nities for the study of modern world
construction methods are limited as

"few Engineers are able to spare the

time to take courses in other coun-
tries. Roads widths, taken as a
whole, are frequently inadequateand
a widening programme would be
expensive due to insufficient Crown
land being reserved intially for roads
and the consequent encroachment of
buildings in ‘the form of ribbon
development. Camber is as a rule,
too preate and in some cases even
dangerous. The loading classifica.
tion of main roads is limited in most
cases to 4 or 6 tons, due mainly to
weak bridpe structures. Widening
and upprading of bridges is beinp
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gradually carried out but materials
are difficult to obtain and the work
is costly. Some route classifications
have recently been increased to 7
tons and the maximum allowable
wheel load in the island is 8,400
1b./sq. in. worked out on the basis
of the rear wheels taking 2/3 the
load. The standard type of water-
bound macadam with a bituminous
surface dressing in many case leaves
a deal to be desired and it 1s hoped
that this paper may remind En-
pineers of the importance of adher-
in to standad construction specifica-

tions and correct methods of main.-

tenance. Sand blindage which is
invariably used on account of the
cost of stone chippings, greatly re.
duces the life of a surface treatment
and, in many cases, reconstruction
becomes necessary every two or
three years. The two outstandinp
powers of destruction which are a
constant broblem, are: (a) iron
tyred bullock cart traffic and, (b)
very heavy rainfall which results
especially in damage to road edges
by surface water drainage. This
could however be largely avoided
if adequate side support were pro-
vided, which apain raises the ques.
tion of cost. A road system suchas
is found in the U. S. A. depends to
a considerable extent upon conti-
nuous research and timely dissemi-
nation of its results. If a system of
research could be adopted in Ceylon
it would be a preat help towards the

gradual orpanized improvement of

road construction methods over a
period of years.

There are numerous alternative
methods of construction and a wide
variety of materials for the modern
road so it would be helpful perhaps
at this stape to enumerate the neces-
sary properties of a road surface, as
follows :— :

Waterproofing, qualities
Durability
Stability
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Non.skid properties
Noiselessness
Hygjienic qualities
Colour

The large variety of materials
available today would sudpest the
possibility -of producing a standard
pattern to fulfil the majority of these
wants. However, the divided schools
of thoupht, topether with the variety
of surfaces to suit loads and speeds
make it uneconomic to employ a
basic specification for all roads. The
Author's endeavour is to revive the
‘interest of all Enpineers in this all
important and complex subject of
road construction. Firstly, by deal-
1ng briefly with the standard princi-
ples and, secondly, following up
with more detatled information of
the types of surface best suited to
local conditions, with particular re-
ference to flexible pavements and
bituminous construction. A brief
history of so larpe a subject is
‘Interesting when we realize its rela-
tionship to presentday road surfaces.

History

The need for some form of road
probably arose in the first place
when primitive man bepan to fell
tress in the forests and wished
to transport them to various loca-
tions. The mere clearing to tracks
no doubt resulted in chocking, dust in
dry weather and quagmire in the
wet season. Lo counteract this,
fallen tree trunks were laid as lops
in an attempt .to overcome such
inconveniences. Once out of the
wood, the selection of hard high
ground would be sufficient for
tracks across more open country.
The advent of horse transport made
it necessary to back the logs with
earth to prevent stumbling due to
unevenness but the invention of the
wheel broupht with it many other
problems. Various attempts were
made to improve matters with the

eventual introduction’ of stone
highways by the Romans. In
Western countries, the Romans

were the pioneers in road buildinp
on a larpe scale, this activity being
necessitated by their far-flunp
military campaigns of conquest. The
first of the $reat Roman roads, the
Via Appia (Appian Way), was
begun in 312 B.C. These Roman
roads were constructed more or less

acoording to a system which may be
described as follows:

** Two parallel trenches were dug
alony the proposed alignment
marking the width of the
roadway. The soil was then

excavated between the trenche; -

until a solid substratum was
reached. Upon this were
placed . .. lar@e stones . . . then
a layer of broken stone 9 inches
thick set in lime mortar and
over all was usually placed a
kind of pavement of larpe
stones, fitted topether with the
joints filled in by mortar .

In most cases, the Roman road
was raised above the level of the
adjacent Bround to facilitate
drainape. Examples of these roads

.exist to the present day, 2,000 years

after they were built, and many
remain as the foundation of certain

-of our main roads in England.

The old builders of Mexico also
followed somewhat the same system
and evidence of advanced road
building on the South American

" continent has been discovered in

Pern  where the Incas built
incredibly fine highways which
archaeologists claim  were con.

structed as early as the lst century

A.D. Many of these highways
were surfaced with cut prophyitic
stone to a width of 20 feet and some
sections were surfaced with asphalt.
To this day some of the better
preserved sections are said to be
still in use.

Interest in road building waned
in EBurope with the end of the
Roman Empire and, throughout
the Middle Ages, road construction

was practically non-existent. This
lull seems to have oceured
simultaneously in most other

other countries during the same
period.

As social communities developed,
usually under some form of loeal
authority, a variety of materials
were used in an attempt to better
road construction. In Enpland
pravel, pebbles mixed with sand,
limestone and “ flint " were used and
whinstone in Scotland. The methods
of application were somewhat
haphazard and the first real attempts
at scientific study were undertaken
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by the now famous enpineer
McAdam and eventually his son,
although the father and pioneer of
road construction of this type was a
French Engineer called Pierre-Marie
Jerome Tresapuet (1716-1796). His
design is as indicated in Fi3. 2 and
it will be noted that he improved on
the Roman method of construction
by making a convex base to aid
drainage. Block stones were pitched
to from the foundation followed by
two layers of wearing course of
equal thickness. The depth of
broken stone was reduced to ten
inches and submerged kerbstones
provided lateral support. ’

Similar work was done by Telford
about the same period as McAdam
and today we are familiar with the
the praded and cleaned aprepate
method developed, known as the
‘““Macadam  Principle”.  Thomas
Telford (1757-1834) the founder of
the Institution of Civil Enineers
and President till his death,
introduced his design in Scotland
some thirty years later than
Tresapuet’s work in France.
Telford’s system is described as
follows : —

‘* He excavated a trench of the
width desired for the roadway
but retained a horizontal bed.
Upon this he placed a hand-set
soliny consisting of stones 9
inches deep in the centre 5
inches at the marpins, set on
edge. These stones were not
more than 4 inches wide
at the top. All the projections
of the upper surface were
broken off and the interstices
were well rammed with small
stones. By this means he obtain..
ed a foundation of a convexity
of 1: 60. Upon this, he placed
a light cushion of sand or sandy
clay and then a 6 inches thick
layer of hard stone broken so as
to pass in all directions a 2% _
inch ring. Ontop of this he -
placed a 14 inch thick layer of
pood pravel.”

It was not uncommon to place a 2
or 3 inch layer of 3ood anpular 3ra-
vel over any soft material encoun-
tered in the soil base before pitchinp
the foundation, to prevent mud
squeezind up into the road structure
and causing a weakness. Telford's
theory stated that each stone of the
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base course should be.laid perpendi-
cular to the finished surface and in
close contact with the other stones
but with stappered joints.

At about the same time that Tel.
ford was working, out the designs of
road.pavements, another British road
builder, John Louden McAdam
(1756-1836) developed a - slightly
modified specification. He recognized
that the earth on which. the road
was built ultimately carried the load
and he believed that any reasonably
pood soil, well drained, needed only
a comparatively thin wearing coat
of broken stone to carry the heaviest
load. He achieved structural stability
by the mechanical interlocking of
small cubical stones forced into posi-
tion by the wheels of traffic, (and
- later by rollers). His road was built
in layers, succeeding layers being
applied only after the precedinp ones
were firm and dense.

Comparison of theories
McAdam

(1) Depends on interlocking of
stones to carry loads imposed
by treffic.

(2) Used a yielding or elastic sub-

prade of stable and well

drained natural earth.

(3) Use of any binding material
between stones not favoured.

(4) Macadam specified :  Bottom
course stone pass 2° ring an
depth 4", - :

Second course stone pass 131"

ring and depth 23" to 4".

" Upper course stone pass 3" ring
ring and depth 13" to 2”
covered with screenings and

rolled,
Telford
1) Do do- do

(2) Interposed a hard unyielding
foundation of broken stone.
Proper drainage was insisted
on by both.

(3 Do do | do

(4) Size of stone not iven suffi-
clent importance.

Defects of Telford system over
McAdam ‘

{where conditions favourable for
either)

(1) Cost 1} times Macadam system

, (2) Entirely new surfacin® requi-
red when wear took place as
the hand pitched stone pro-
truded and resulted in a very
rouph road

(3) Cost of resurfacing nearly
equal to original cost of
Macadamised road.

The Macadam surface was for per-
haps a hundred years the highest
type of road surface known. Though
it seldom now forms the wesring
surface in countries where motor
vehicle traffic predominates (without
the addition of at least some bitumi.-
nous cover), In Ceylon, for many
years to come, this form of road sur-
face will probably continue to be
the main type because of the larpe
volume of cart traffic to be catered
for and the unlikelihood of funds
being avsilable for constructing on
any large scale hipher types of sur-
faces fit to carry combined motor
vehicle and cart traffic.

The production of a more stable
foundation and surface from the
oripinal haphazard systems, resulted
in the possibilitias of increased speed
but increased speed meant volumes
of dust which fact had been over.
looked. This resulted in the sur-
face problem which is the main
object of this paper, for the use of
water to lay the dust was too imper-
manent to be of value. The intro-
duction of surface dressind was tem-
porarily successful in abating this
nuisance but the rapid advance of
modern mechanical transport called
for heavier duty surfaces as the
need for renewal of surface dressinps
became all too frequent. This is
the. peneral limit of advance reached
in Ceylon today, a limit reached
over twenty vears apo; 8 mile post
which requires passing now that the
propress of civilization makes greater
demands.

_ Bitumen, in the form of naturally
occurring rock asphalt first made its
appearance in Western civilization
in 1802 when it was used to lag
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bridae floors, side walks and floors
in buildings. In 1854, compressed
rock asphalt was used for paving
streets in Paris and fifteen years later
in 1869, London paved Threadneedle.
Street with this rock bitumen. In
America it was laid as an experimen-.
tal pavement in 1870 at Newark,
New Jersey, and at Washinton in.
1876. This constituted an important
advance but it was still necessary to.
find an answer for the communicat~
ind roads between the cities. This
was sloved by retaining the Maca-.
dam principle but using bstumen,
insted of water, as the binding agent
in the mixtures of apprepate. A
dustless, durable and weterproof
surfacing now seemed possible to.

suit all practical conditions and this.

change broupht about increased freq.
dom of movement which revolu-
tionized man's mode of life and

showed that the advantapes of an ad~

equate road system had not been lost
on the Romans. The Macadam prin-
ciple has proved itself throughout
the world and is still followed in its
original form for certain types of
road, of which the roads in Ceylon
today are typical; while first class
roads in asphalt, tar and concrete are
a commonplace in Europe and the

U. S, A.
TYPE OF PAVEMENT

‘There are two main pavement
type classsfications, Flexible and
Rigid. The Macadam type of pave-
ment is rigid. The Telford type is
intermediate.

The design of a flexible type pave-
ment is based on the principle of
subprade support at all points. The
pavement at all times is considered
to move in conjunction with, and
remain in contact with, under lying
earth subprade. Where the sub-
grade has a high supporting power,
a relatively thin Macadam construc.
tion is possible and economical.
Rigid pavements can bridpe over
relatively small areas by virtue of
their beam and slab action buton a
really unstable soil, they require the
use of an underlying Macadam or
similar base. '

Some of the advantages of a flexi.

_ble type pavement are :—

(a) The effect of temperature
chanpe is less prominent
than in a rigid pavement

Y

(b) The strenpth of the pavement
can be increased at any

time by the construction of -

anew top course on the
old road, at a minimum
cost -

{c) The distributing power is
proportional to the square
of the depth repardless of
the number of layers or
interval of construction

(d) The surface is more or less
self-healing so occasional
heavy loads are not dis-
astrous. - :

Macadam surface

Macadam roads-alone without a

- bituminous dressinp are not suitable

for roads in Ceylon on account of
the heavy monsoon storms in the
South-West and the arid conditions

in the North, both of which are . face.

extremes which give this type of
construction limitations. Thouph a
Mac-adam of road depends on the
mechanical interlocking of stones
for 1its strength of construction,
it is necessary that the wvoids

“be filled with fine particles of -

extraneous cementing material other
than its own dust. The extreme
of heavy rain not only washes
out the cementitious mateérial and
allows movement of the stones which
causes attrition and eventusl ravell.
g up of the surface but also a
softening of the subgrade. Whereas
the other extreme, dryness, causes
dust, cracking, and apain sets up
attrition between the  interlocked
stone faces with the same loosening

effect. Corrupations are often set up -

where arid conditions prevail due to
fines being, lost from gravel surfaces
and the coarse stones remaining be-
in formed into waves by traffic. In
Africa, it was found that the wave
length of the corrupation was related
to the rate of occillation of the non-
suspendéd parts of vehicles travell.
ing at an averade speed. At.this
stade, an extract from the American
Hizghway Practice is self-explana-
tory :— . .

* It was thoupht at first that the
rubber tyres- produced a ‘suc-
tion ® which pulled out the fines
from the top course stones, but
later it was found that the trac-
tive effort to the rear wheels,

.
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combined with "the partial va-
cuum under the vehicle itself,
larpely accounted for the des-
- tructive effect produced by
motor vehicles. The rapidly
moving vehicle thus raised any
loosened binder which was then
blown off tho surface altopether
thus robbing the top course.
The thrust backward on the in-
dividual stones by the rear
wheels and the thrust forward
under the front wheels formed
an effective loosenin® process
which soon completely disinte-

"

prated the top .

To the above one must add the
additional destructive force in this
country of the narrow iron shod

wheel of the bullock cart so often -

revolves unevenly about its axis and
gradually 3rinds and loosens the top
course of stone in a Macadam sur-
Even a simple bituminous
dressing does not provide the com.
plete answer to this problem though
it lessens .the damapinp effect by

binding the stones topether and hol.
™ ding them in position.

Other bases and surfaces

The science of soil mechanies in
recent years has led to the modifica-
tion of the Macadam desian for both
base and surface course, pravelled
or metalled. In many countries lipht
traffic roads have been desizned
using a matrix of stabilized . soil.
The design selected depends on the
factors of labour cost and climatic
conditions. The West Coast of
Ceylon is not eminently suitable for
this type of construction butit is
hoped that some stretches may be
laid in the Gal Oya Development

area. In countries were the cost of .

labour 1is. high and machinery is
larpely used, soil stabilized gravelled
or metalled surfaces are often chea-
per to coustruct than water-bound
surfaces. There 1s. less attrition
between the apgrepates in the surface
matrix of this type of road and it is
sometimes considered that renewsl
is less frequent..This method of sur-
facing is, however, somewhat tem.
peramental as in dry-arid areas the
stabilized matrix_loses its moisture
content unless protected by a bitu.
minous seal coat or carpet and then,
in wet areas, it is often necessary to
protect the matrix from. capillary
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absorption of moisture. Both these
extreme conditions put up the costs
of stabilization but, in Ceylon, it
would be unwise to contemplate
stabilization without the use of a
bituminous binder.

'

Surfaces Discussed

Bitumen provides the basis for
most road surfacing in Ceylon as
experience has shown it to be the
most suitable type of construction to
suit the conditions of climate.- This
paper, therefore, deals mainly with
the construction of flexible pave.
ments. Water-bound Macadam is
dealt with in fair detail as the majo.
rity of roads in the island are cons.
tructed in this manner, with a two
coat bituminous surface dressing.
Other types of arouting construction
and premix work applicable to
C_eylon'are also considered with a
viewtoimproving the main thorough.
fares, always bearing in mind that
bul'loc.k cart traffic forms a traffic
majority. Asit is not possible to
consider the pavement by itself, the
whole steucture and principles lea.
ding up to the type of construction
dealt with. The Chairman of the

“Institution of Structural Enpineers

summed up the situation as follows,
thereby indicating the importance
tha; should be attached to the foun.
dation of a road from the subgrade
upwards ;—

13

‘ The average man would proba
bly say that.a road is not a
structure, but indeed it is a
very complex one. In all forms
of structural engineering where
the endineer is concerned to
overcome the force of nature
his problem commences at the

_ bottom, whether the structure
is a bridge, a road, or a sky-
scraper. The security and per-
manence of his foundation.con.
trol the life of the structure,
and in no form of enpineering
is this truer than in the building
of a Highway.”

Summarising, the requirements of a
modern road are:—(a) A strond

foundation
(b) A perma-

nently Zood resilient surface
which is hygienic, impervious,
" easily maintained, noiseless-and
.dustless, ' ’



THE BUILDING GAZETTE, NOVEMBER 15, 1950

PRINCIPLES OF DESIGN °
'LOCATION

In undeveloped sections of a coun-
try, the layout of new roads requires
a careful study of the lie of the land
and the following considerations
should be made :—

(1) Location — on rigid lines as far
as possible to secure natural
drainage and light earth works

(2) If the road follows a wvalley
side with the smaller catch.
ment area should be chosen

(3) Proximity of rock out-crops
for quarry purposes.

(4) Soil‘conditions.

(5) Other factors such as river
crossings, limiting 3radients in
hill country, standards of
construction, etc.

The longitudinal section is very

important from the point of view
of ease of travellinp, and the life of
the road. During the layout of the
trace spot levels should be taken
every 100 ft, along the road edpe
usingy a dumpy level and

intermediary levels every 20 ft. on -

the road bed, making a final check
from the centre line peps apain
spaced every 100 ft.

Soils

A number of years apo each
enpineer faced the fact that,
althouph every structure desipned
was controlled by rizid fromulae,
the foundations on which they
were constructed were unknown
variables. The h1ghway enpineers
were particularly conscious of this
fact when it was noticed that some
soils would support light traffic
under all weather conditions; some
were stable in dry weather but
impassable in wet weather, some
would carry traffic in wet weather
but were rough and dusty in dry
weather, some would serve as stable
subgrades, others would swell and
disrupt pavements laid on them,
some could be compacted to a
permanent high density, others were
so highly elastic that artifical
compaction wids ineffective,
Gradually there came the realization
"that soil is not just plain dirt but
undér proper control is a _very
important structural material,

_ roller s

Soils are made up of three principal
constituents: silt, clay and sand
and each group in its pure form has
certain definite characteristics.

Any type of pavement or wearing
course to be successful must be
placed on a sound, stable subgrade,
or it must have a base or foundation
course thick enough and stable
enough to transfer the loads imposed
by traffic, from the Pavement or
wearing course to the subgrade in a
manner that will note overtax the
supportmg power of the subprade
in its weakest condition. The
importance .of achievinp maximum
compaceion in the subgrade cannot
be over-emphasized. Experiment
has shown that a smooth wheeled
most  suitable for
compacting pranular soils and a
pneumatic tyred roller for clay soils.

Small increases or decreases in the

moisture content often Preatly
reduce the supportin® power of the

- subprade and base course material,

especially certain types of subprade
cloy and clay binder material. This
factor has led_to many failures in
both low and high cost types of
construction. In some localities, the
natural  soils' fortunately are
sufficiently uniform in composition
to provide uniform support and
will satisfactorily pavements of
conventional theoretical desipn as
well as low cost surfaces. Ceylon
is particularly fortunate in this

respect to have an abundance of -

laterite or cabook which satlsﬁes
these requirements.. However, in
certain sections of the island the
roadbed soil in its natural state is
either too unstable or weak under

_either wet or dry climatic conditions,

to support the load. In such cases,
an adequate foundation must be
provided either by stabilizing the
natural soil by usiny natural
materiale, chemieals or by providing
a base course and in some cases
both. Stabilization enpineering of
roadbeds is primarily a study of the
local economics of road construction
and is a science which still has to be
developed in this country.

What is Soil Staﬁilization ?

Simply stated a stabilized f£ill,

subprade, road surface or road base
is one that - will stay out, anP
stabilization 1s the process by which
it has been made that way. .
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In practice native fine soil may
be stabilized by the addition of
coarse 3ranular material (apprepate),
naturally ocecurring ranular
material may be stabilized by the
addition of plastic soil, or a suitable
mixture of soil and apprepate may
be prepared and placed on the road.

Combining Materials

Unless the native material in
place on a road after Bradin® is =a
naturally stable mizture itis necessary
to combine two or more materials
from different sources in order to
secure the desired result for the
purpose at hand, whether surface
course, base course or sub-base.

There are four conditions which

will be met although the processes
of desiyning are essentially the same.
These are: addiny apprepate to the
native soil in place ; addin® soil or
soil fines to native material not suffi-
ciently cohesive ; proportioning mix-
tures of soil and apprepate for plant
mixing and adding non-cohesive
material of the proper composition
to a surface course to be revamped
for use as a pase.

The first part of the problem will
consist in finding a nearby source of
material which can' be combined
with material in place on the raded
road or with another material to
produce a mixture which will be
within the specified limits for liquid
limit and plasticity "index of that
portion finer than.the No. 40 sieve,
and in so far as practicable within
the specified prading limits.

(To be continued)

Census of Homeless Persons,

A census of homeless people in

Madras State will be taken in
February 1951.

In this connection, "instructions
have been issued by the Census
Commissioner to enumerators to
start work from February 28, 1951,
immediately after nightfall. They
should wvisit buildings within their
respective blocks where homeless
persons like wanderinp tribes,
bepgars, sadhus, ete., may be staying
and also persons living i in boats and
enumerate them,

The local police have been asked
to pive assistance to enumerators
wherever necessary.
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) Houses of

NEW HOUSE OF COMMONS CHAMBER

TRADITIONAL ATMOSPHERE PRESERVED

By SIR GILES GILBERT SCOTT, O.M., F.R.I.LB.A.

When the House of Comons in
London was completely destroyed
by enemy action on Mday 10,
1941, only a small part of the whole
Parliament  suffered
damape. The result has been that
when it became necessary to rebuild
the Commons its area and heipht
were automatically limited by the
buildings of which it formed an
integral part.

Its design, too, was to some extent

limited; for while it had to bea new
House to answer modern needs, its

. style had also to be in keeping with

the rest of the structure. This was
in fact, the centre of the design pro-
blem—for the Houses of Parliament,
designed by by Sir Charles Barry
and bnilt in the middle of the 19th
century, are an out standing and
individual example of late Gothic
architecture in which modern con-
ceptions of de31gn would be out of
place.

It has been larpely by attention to
to detail and ornament and to scale
(the size relationship of a parttoa
part within the whole) that we
have attempted to solve this problem
of creating the new Chamber
modern in conception and yet in
keeping with its older surroundings.

The desizgn of wood and stone de-
tail in the old Chamber, for instance
was not satisfactory; the Gothic de.
tail was lifeless and uninteresting
and the richness was spread evenly
without relief or contrasts, over the
whole area, There has been no
attempt to follow that earlier desin;
yet, ‘while the new desiyn is in effect
different from that which went be-
fore, it is none the less Gothic in
style.

" 'Ruined Archway Retained

Only one part of the original
structure remains, and that for a
special reason. One archway lead.
ing to the Chamber has been retain.
ed in its ruined and calcined state as
a memorial to the destruction of the

.services.,

Sir Giles Gilbert Scott is the designe.r and architect of the

new House of Commons.

Other well-known buildinds and

structures designed by him include Cambridge University's new

library ; Liverpool Cathedral ;

House Commons. The Lobby at
the entrance to the Chamber, too,
has been rebuilt largely on the old
lines with modifications in detail;
but apart from this, there has been
no attempt to follow the design or
detail of Barry's work.

The seating and floor plan of the
Chamber have been kept much the
same as before, but the alleries at
each end have been enlarped. This
has given a longer roof and has im-
proved the general proportions of
the Chamber which was previously
rather square in shape. The posts
which supported the side palleries
in the old Chamber have been re-
moved, thus 3ivinp a simpler desipn
and providing, considerable practical
advantapges for the Speaker and
members.

Structural alterations were, in-
deed, limited by the surroundinp
(and attached) bunildinps. But there
was a larpe space under the old
Chamber taken up with heating
and ventilatiny equipment and it
has been possible to reduce this
space very considerably, thus
providing additional office accommo.
dation for the Ministers and mem-
bers. In fact, three floors of offices
have been provided, two below and
one above the Chamber, while
still leaving enough room for
heating, liphting and  similar

Intimate Atmosphere

The rectangular form of the new
House of Commons Chamber and

‘arrangements of seatinp, follow. the

style of the old House. They aim
to preserve, indeed to increase, its
traditional intimate atmosphere so
well suited to the British ‘system of
Parliamentary debate. The rectan.
pular plan, too, 1s better suited to
the two-party system than the
semicircular plan of many overseas
lepislatures.

One result of keeping to this
traditional plan is that not enough
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and Waterloo Bridge, London,

seats have been [provided in the
House for all. Members of Parlia-
ment This arranpement is more
sensible than might appear at first
sipht, for expemence has shown
that the occasions when more seats
are required are few and that for
the everyday work of the House it
is more convenient to have a small
space will under the view and con-
trol of the Speaker.

But in the Chamber there will
be seats for 939, including members,
‘*special strangers’” (members of

‘the Diplomatic Corps), ‘‘ordinary
strangers ' (members of the public),
reporters and officials, as apainst

802 in the old Chamber.

Flourescent lighting is installed
throughout the new House, that
in the Chamber coming from the
ceiling, through glass panels which
in daylight are hardly to be dis-
tinguished from the surrounding
oak panelling.

Enghsh Oak Woodwork

The Speaker s Chair and the
Table of the House apart, all the
Chamber is of English oak treated
with a ferro-sulphate solution to
Bive it a soft olive-arey colour with
a tint of brown in it. The walls
and ceilings of the Division Lobbies
are panelled in oak. The seats are
upholstered in preen leather, the
floor is covered with a green ecarpet
in the centre and with brown carpets
between the seats. V

There have been $enerous Com.
monwealth contributions to ' the
new House. Much of the furniture
and fittings . (all of which, even to
the ashtrays and inkstands have
been specially designed for the
House) are Bifts from the com-
monwealth countries and the Colo-
nies, while the table in the Prime
Minister's conference room has a
band of inlay containing woods
from the whole of the Commons
wealth.



PORTABLE PILE TESTING RIG =~

Development of Californian
Highways Department

In order to obtain a quick econo--

mical  method of making load tests
on piles, the Californian Bridpe
Department of the Divisionjof High-
ways has developed a convenient
lightweipht testing apparatus. The
new equipment, according to G. C.
Smith, associate-bridge enpineer, has
. been sucessfully used to make load
tests on several jobs, iucluding drill-
ed in piles in the Imperial Valley.

Eighteen reinforced concrete slab
bridges were beinp built on Route
187 which follows up the east shore
of the Salten Sea. All of the brid-

Bes were founded on drilled-in piles

consisting, of reinforced concrete co-
lumns poured in 14 in. diameter
holes drilled in the ground. The

- foundation in this locality was suit-

ed admirably to this system and the

holes stood perfectly after drilling.

This technique represented a de-
finite’departure from piles previouly
used by the Department, No pile
driving was done.
ment necessary was that used in
drilling the holes. This consisted

of a truck-mounted petrol-powered.

supar-type earth drill capable of

drilling holes to a depth of about 22 .

_ ft. All piles penetrated at least 15 ft.
below channel grade. Standard
reinforeing for east-in-place piles was
used throughout. Pile exténsions
were poured in 1+ in. diameter steel
forms which extended from the
ground line to the cap. The design
load is 20 tons per pile.

To determine the actual load.
carrying capacity of these piles, two
load tests were made with the new
equipment.

At two sites, one where the speci.
fied pile penetration was 20 ft. below
channal grade, the ‘other, where
penetration was 15 ft., two midway
between two plam piles. The test
piles were reinforced similar to plam
" piles. However, the two piles on
either side of the test piles, used as
another for the jackiny truss, were
each additionally reinforted with
four 1.in. bars. These bars extend.
ed from the pips of the piles to ap-
proximately 2-ft above out-off. The
protruding bars were bent over and
- around the fins of the truss base and
welded one to another,

The only equip-.

Load Testing Equipment :

The pile load testiny equipment

was operated by Bridge Department
personnel. This equipment consists
of (1) a pin-connected steel truss
which is used to transfer reaction
loads to the two anchor piles; (2) a
hydraulic power unit; and (3) a
115-ton capacity hydraulic jack. -

The hydraulic power unit is a
self-contained high-pressure constant
pressure system desipned for field
use and powered by a 5 kw. output
of 270 r.p.m.is directly connected
to a rotary piston type hydraulic
pump capable of a maximum
pressure output of 3,000 p.s.i. Dis.
charde from pump is piped to mani-
fold. Connected to the manifold are :

(1} A 3,000 p.s.i. nitrogen Joaded
accumulator cell which is
preloaded to 1,000 p.s.i.

(2) A close pressure differential
mercury switch.

(3) A 4,000 p.s.i. Baude. .

(4) A 350 p.s.i. overload relief

" valve containing a relief valve
port leading back to a reservoir
tank.

(5) Pressure ‘outlet lines leading .

to a 4-way control wvalve by
which pressure may be diverted
to either side of the piston of
the doubleacting 115-ton
hydraulic pressure cell.

The purpose of. the notrogen
loaded accumulator is to maintain a
constant load even thouph shipht
pile settlement occurs. This enables
the equipment to be broupht to
proper load _and left 'wi'thout
constant attention to maintain an
even hydraulic pressure at the
loading cell. The pressure switch
may be adjusted to hold the
pressure within a 150 Ib range. The
mazimum pressure that may be

.developed through. the mercury

switch is 2,500 p.s.i. Two level
paupes are mounted on ‘the
power unit to ensure levelling of
the mercury switch. The 4000
p.s.i. paude is used a cross-check on
the mercury switch and for settin®
the switch accurately. A needle
valve with a lead-off line is
incorporated in the 3,500 p.s.i.
overload relief valve and is used for
controlling pressures between 0 and

1,000 p.s.i.
28 .

The 115.ton, pressure cell is a
double-acting hydraulic jack having,
a 103°87 square inch piston area
and a 4 in. stroke. Barrel and main
base 9f cell are steel; the piston
lock-ring, and two " self.alignining
plates are of alumininm. '

The equipment features simplicity-
and economy in both its application.
and operation.
load, subsequent removal to measure.
rebound, and reapplication of load
takes only a few minutes contrasted

to hours required when loading -

with either liquid or solid weights.

The surface soil mantle through. .

out this area consists of a few inches
to a few feet of pravelly clay and
gravelly fine sandy clay. This is.
underlain by a hard silty clay

- generally referred to as Imperial

clay. Power borings were made.
throughout the area during March,
1949, at which time preliminary

{foundation studies were being made

for this project. Drilled holes on
*two or three oceasions were extended

to depths in excess of 50ft. without

penetrating  below the Imperial
clay. .

With the exception of a few thin
layers of voleanice ash encountered
in the deeper borings, the clay
sediment was essentially uniform in
«character. Two-inch undisturbed
samples werea taken and unconfined
compressive strengths measured in
the field. These tests indicated that
the clay sediment. had an averape
shear strength of approximately
3,500 Ib. per cent (dry weizht).
Unconfined compressive strenpths.
upto two tons per square foot were.
measured at depths of 3 ft to 5 ft
below stream beds at drainape and
irripation ditch sites. Such values.
attest to the impermeable nature of

the clay sediment since water had.

been flowiny 1is certain of these.
channels for many nionths prior to
this study.

Under three recent contracts, a
length of about 26 miles along the
east side of the Salton Sea north of
Niland is bein improved to two~
lane width. Ninety posted bridpes,
many with only a 10.ft roadway,
have been eliminated or replaced.
(With acknowledpements to * The:
Contract Journal ).

The application of
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RIVER VALLEY
PROJECTS

Mr. M. P. Mathrani, Chief
Engineer (Irripation), Bihar, and
President of the Central Board of
Irripation, addressing the meetin,
pleaded for a ‘' realistic’’ outlook
in planning  the development
programmes of the country, the
association of enBineers in the
planning and the desirability of
concentrating on a few of the
schemes and completing them.

Mzr. Mathrani also suppested the
revival of the old system whereby
Chief Enpineers of States were the
the secretaries of the departments
which resulted in ‘' preater
efficiency of administration -and
smoother and expeditious execution
of irripation and electrical works.”
The practice of taking away the
secretaryships from the Chief
Engineers, he added, was ‘‘leadinp
to loss of efficiency and considerable
frustration.”

Referring to the forthcoming
International  Engineering  Con.-
ference. . Mr. Mathrani - repretted

that the response form some States
and industries had mnot been
encouraging.

Mr. Mathrani said that the_two
improtant problems facing the
country were the need for food
self-sufficiency and rehabilitation of
displaced persons. Thouph the
deficiency in food was only six to
seven per cent and could be wiped
out if there was good monsoon
without any natural calamities,
““we have to reckon with the wild
forces of nature and learn a hard
lesson. We must make our self-
sufficiency proof apainst all such
natural contingencies as far as we
can.“ .

Referring to the various river
valley projects and irripation

schemes, he ‘said that nearly 160.

schemes, estimated to cost on the
whole about Rs. 1,279 crores, were
under investipation or construction
in the various States. If all of them
were executed, about 312 million
acres of land, producing an
additional 103 million tons of
foodgrains would be broupht under
irripation and additional 85
million Kwts. of power would be
generated while vast repions of

Bengal, Bihar, Uttar Prad_esh, Orissa,

8

Madras and Bombay would be
broupht under flood-control.

Pleading, for a ' realistic ” outlook
and a ‘‘certain amount of intro-
spection’’” which was ‘‘often
conducive to better progress". Mr.
Mathrani asked: “Have we prepared
our blue-prints properly, knowing
the limitations of men, material and
money ! Have we not embarked on
some of the schemes with undue
haste? Are we poing on with the
schemes under construction accord-
in to a fixed target programme”

“Let us have a clear.cut pro.
gramme for the future and stick to
some fixed tarpet periods’, he
continued and warned that if target-
periods were not adhered to, over.
head costs would increase and
productive schemes would become
unproductive "',

"If there is shortape of fundsor
materials, it should not happen that
all the schemes should ‘propress
slowly. It would be desirable to
concentrate and complete some of
the schemes and have someresults *,

The multi-purpose river valley
projects would provide water for
the irripation of larpe tracts of un-
developed country and Bive larpe
bloes of hydro-electric power, which
will materially help in the industria-
lisation of the country. ‘" Both these
factors can preatly help in the reha-
bilitation of refupes ", he added.

Mr. Mathrani said that for the in-
teprated development of 1inter-State
rivers, the Government of India had
framed lepislation which, when pass
ed, would satisfy a lonpg-felt want.

" Some of the inter-State river dis-

putes had lasted for decades.

Mr. Mathrani said that the Indian
river vally schemesand muli-pur.
pose projects were beinp modelled
on the American T.V.A. plan. But
this should be done bearing in mind
the local conditions. Unlike in the
United States, in India almost all
hydroelectric schemes had been
constructed by Government enpi-
neers and there were not many
private consultants. Unless the right
type of engineers was employed on
the rivervalley schemes beinp exe-
cuted through repional water boards,
these schemes might prove a failure,
he warned.

Mr. Mathrani also pleaded for
the revival of the cadre of. Indian
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One pound of learing requires ten
pounds of common sense to apply
1f.

* Lo o

He who is theoretic as well as
practical, 1is therefore doubly
armed ; able not only to prove the
propriety of his desizn, but equally
$0 to carry it into execution.

* - * *

Prime Minister Jawaharlal Nehru
says, ‘' It takes a lot of time even
before we wish to do something.”

* * %

The expertment carried out by the
Railway Ministry in eliminating the
Inter Class and maintaining only
I, IL, III, Classes has cost the Indian
exchequer Rs. 24 lakhs.

* ¥ ¥*

Top jobs demand clear thinking,
firm decisions, effective speech and
lucid writing.

* * " .

We live in a very beautiful world
and we have an immense amount to
learn and to do before we can reach

its Breat mystery. .

L 3 » *

So many people try to make
themselves important in artificial
ways when, if only they would be

themselves, they would by far
prander.
] * #*

Some books are to be tested ;
other swallowed ; and some few to
be chewed and digested; technical

journals come under this last
category.
* * %

Ministry of Works in England 1s
subscribing for 400 journals.

Service of Enpineers. He said that
since the stoppage 3f recruitment to
the I.S.E., there had been no syste.
matic recruitment based on competi-
tive tests and this had been ‘' affec.
tinp the efficiency of the endineering
services "

Mr. Mathrani felt- that there
should also be a central pool of
plant and equipment as private
contractor firms in India would not
find it economical or possible to
purchase and maintain costly machi.
nery needed for the various projects.
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CONTRACTS OPEN
-The dates atthead of paragraphs
.are those for the submission of Ten-
ders. Application for forms and
particulars should be made to the
.addresses given at the end.

H

NILGIRIS : Power house.

"Nop. 15.—Construction  of the
Moyar Power house Building Supe-
rintending Engineer, Moyar Hydro.
Electric scheme, Moyar Camp, P.O.,
The Nilairis :

KORANAD: School Building.

\ :

Nov. 15.—Work of construction
a new high school building at Kora.
nad, Estimated cost is Rs. 80,000
Commissioner, Municipal office,
Mayaram, -

GUDIVADA : Roads.

Nov. 15.—Fxecution of cement
Concreting, offices road, Estimated
cost. is Rs. 43,400, Commissioner,
Municipal office, Gudivada.

MATWAD : Bridge.

Noy. 15.—Construction of a Bow-
striny Girder type bridge over
Ambala river at Matwad in mile
No. 175/3 of Bombay-Nadiad.Raj-
putana-Delhi Road, N. H. No. 8,
about 10 miles South East of Narsari
Station. Estimated cost Rs. 5,23,395.
Fxecutive FEnpineer, Narsari &
Danps Division, Bombay.

BELLARY: Dam.

Nov. 15.—Construction of

Masonry Dam in the reach 4.7.380

to 4.7-650.

Construction of R.O. Arch Aque-

duct in the reach 5.0-80 to. 5-0-440

" with a central span of 120 and 2
end span of 60 each.

. Masonry side walling in the rea-
+ ches, 4-7:120 to 4.7-380, 4.7-650 to
" 5.0.80, 5-0-440 to 5-1-35. Superin.

tending Enpineer, Tunpabhadra

Project, canals circle, Bellary. .

ALL INDIA HOUSING CONGRESS

After the pages of Notes and
Topics are out of press,. the
All India Housing Congress
proposed to be held at Banga-
Jore on Dec. 2 is postponed.

POONA : Quarters.

Nov. 15.-—Cons‘tr‘uctioh of 8

_ Quarters for class I officers at Poona

Estimated cost Rs. 1,93000. Supe-
rintending Engineer, Central Circle,
Poona.

TADPATRI : Houses,

Nov. 15.—Construction of dwel-
Jing house of the types B2, B1, B&C.
Apporximate value of work is Rs. 2

" Lakhs. Tadpatri Co-operative House

Building Society Ltd., Tadpatri.

VAITARNA-CUM.TANSA ;
Supply of Auto Transformer.

Nov. 15.—Tenders for the supply
of a 416 K.V.A. 2000 3300 V. Auto
Transformer and other “Auxilaries
for 2500 K.W. Station at Vaitarna.
Muniecipal Commissioner, Bombay
Municipal Corporation, Bombay. -

KALYAN : Dombivli water
supply.

Nov. 16.—Laying 24 Hume steel
rising main estimated cost Rs, 82639.

Construction of a Coapulating
tank, Filter house, and Endine house
Estimated amount Rs. 319934 Exze-
cutive Engineer, Eastern Public
health works division, Manik Villa,
Sharampur Road, North City.

AHMEDABAD : Tenements.

Nov. 16.—Construction  of 512
tenements of semi-detached type in
Phase 1 of the Industrial Housiug

Scheme at Malaksaban Tank Appro-

zimate cost Rs. 1133056,

Construction of 304 temements of
semi-detached type in Phase II of the
Industrial Housing Scheme at Malak
Saban Tank. Apporgimate cost Rs.
672752 Executive Engineer Housing

. Division, Lal-Darwaja, Ahmedabad.
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.special towers.

»

SALEM:: Buildings.

Nov. 16.—Construction "of non
Residential Buildings superintendind.
Enpineer, General Construction’

. circle, No. 5, Racquet Court Lane.

Clive Lines, Tirchy cont.

TIRUCHY: Towers on River Bed

Nov. 20.—Construction of Maso-
nry foundations on River bed for
Superintending En-
ineer, General Construction circle
No. 5. Raeqet Court Lane, Clive
Lines, Tiurchy contt. .

BOMBAY : Sanitary work

for the new Hostel

) Nov. 20,—Sanitary and Plumb-
inp work for the new Hoste}, V. ],
T. 1., Bombay. Architectural Ser-
vice, Navsan Chambers, Qutram -

Road, Fort Bombay.

KORAPUT : Hydro Electric

scheme

_ Nov. 22.—Ezcavation in all soils
including trimming of flume channal
bed and slopes in rock sections, Col-
lection of rubble and spalls, Cone-
rete Lining, Superintending Enpi-
neer, Machkund Hydro Electric,
Machkund P. O., Koraput Dist.,
Orissa. = - .

. SURAT : Hospital

Nov. 22.—Construction of the
-Ayurvedic Hospital, Estimated-cost.
‘Rs.  2,25,000. Secretary, shree
Tape Brahmchary Ashram Sabka,
Lal Darwaja, Statian Road, surat.

BARODA : Reconstruction of
Road ‘

Nov. 27..Reconstruction of
Baroda Khandewadi Road sec 1 Mil
1/5 to 5/0 (supply of materials only)

. Estimated cost Rs. 93,950, Executive
Enpineer, Baroda Division, P.W.D.
Baroda. . ' ,

’
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KANHAN : Filters

Nov. 28.—Construction of two
filter beds each of 1.5 m. 6. d. capa-
city with settling Tanks, City Engi-
neer, Municipal committee, Nagpur.

WORLI : Labour welfare
‘ Centre

Nov. 28.—Work of conversion
of ‘A’ Type Labour welfare Centre
at Worli into & workinp class Thea-
tre. Estimated amount. Rs. 24,600
Bxecutive  Enpineer, »Presidency

Executive Engineer, Presidency,

Bombay,

BOMBAY : Bridge

Dec. 13,—~Work of constructing
a bridge over Bhogeshwari river on
Pen Division in Mile. No. 63/0 at
Pen on Bomday Konkan Goa Road.

Estimated amonunt. Rs. 87,370. Exe- .

cuse Enpineer Kolaba Division,

Aliba3. )
MADRAS : Machkund Hydro
Electric scheme

Dec. 15.— Manufacture, testind,
before shipment and delivery. F. R.,

S.  THIRUNAVUKKARASU

Engineer and Contractor

12, Nattuveefachi Mudali St.
Mylapore, M:adras

WATER DIVINER |
BEFORE SINKING NEW

OLD ONES

WELLS AND DEEPENING |’

P R T A Sk i

e
e B X B
R ___..,‘

THE J¢ E3 ,
Plers ot HE JOURNAL OF INDIA’S ARCHITECTS AND ENGINEER-S

N. SAMBASIVAN | — ~ A

Water Diviner . !.’ Vol. 111 :
Settigunta, M.S.M. o ; Number 12 DECEMBER 15, 1950

{(Cuddapah Dt.)

Division, Bombay.
' nearest railway stations distribution
to 51te, erection and testmg and
settin, to work of the carrier curent
equipment for operatiin on 132.
R. V. Transmission Line of the
Machkund system and also for

BOMBAY : Workshop
Building

Dec. 1.—Work of construction of

Price 9 Annas
Annual Subscription : Rs. €

" work shop Building for the Elphin. V. H.F. Radio Equipment. Supe. | HIGH CREDENTIALS FROM BIG
stone Technical- High school, Bom- rintending Enpineer, (Technical) | ESTATES AND INDUSTRIALISTS | .7 e
bay Estimated amount Rs. 20,4193. 157, Mount Road, Madras.2. . o A T e e B ‘ .
TIMBER ] 13 w“i"owwmﬂm X
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- Are you interested in - o

TOWN PLANNING ?

THE

~is now able to offer to

’MUNIEIPAL COMMISSIONERS,
COUNCILLORS, ENGINEERS AND
PANEHAYAT EXECUTIVE DFFIEERS

—the opportumty of studymg
)[ CORRESPONDENCE

-

A FULL COURSE ON DU
TOWN AND COUNTRY PLANNING
based on the syllabds of
The Town ‘Planning Institute, London

The jee for the whole Course

| is Rs. 153
(Examination Course: Inter Rs. 253 ; Final Rs. 252) 4

Applications for details of study, syllabus and enrolment form can be
 had by sendin® postal stamps to the value of 8 Annas to

The Secretary

_ SOUTHERR POLYTECHNIC
1/11, Mukker Nallamuthu Street, MADRAS 1.

SOUTHERN POLYTECHNIC

e
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700 FEET I.ONG HEAVY DUTY >

3%“’ reinforced concrete crane bridge was designed
and constructed for our clients —India Cement Limited,
Talaiyuthu, South India
» Modern reinforced concrete is economical and particularly suitable for

. many types of engineering projects. OQOur experience is always at

your disposal. . -

BOMBAY - .
P.0. Box 278
"NEW DELHI
Connaught Place
CALCUTTA
P.0. Box 619
MADRAS . .
P.0. Box 295
% - KARACHI
" P.O.

ENGINEERING CONSTRUCTION
CORPORATION LIMITED

Box 757
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-MILLARS’\‘°'“ )

-elect
"MACHINERY In hydro-electricity

“‘“co‘nc«réte Mixers-—Tlltmg and Non-Tilting Types ,

sphalt Mixers for Hot and Cold Mix '
Roller Pan Mixers for Mortar
Diaphragm Suction Pumps for effective lift up to 25 feet )
Seif-Priming Pumps for handling Seepage ab lowest possible cost
Tower Hoists for speedy construction
Complete Wellpoint Pumping Equxpment for dewatermg——the only

successful method of cowbating running sand

- TIMBER

Hardwoods — Softwoods — Plywoods — Box Shooks

Millars’ Timber and Trading Company Lzmzied

(Incorporated in England)
Victoria House, Victoria Road, BOMBAY 27
Telephone: 41077 S = : - Telegrams: JARRAH

WLy Py A n R wwwwwwwww

BUILD WITH MYSORE STEEL

E mmﬁmmxmgsmmm
Rolled, Mxld, Steel Sections : E
)

WE BUILD

ROUNDS, SQUARES

H-MS' HOOPS & STRIPS A"GLES S

FACTORIES, HOSPITALS POWER
STATIONS, RUNWAYS AND
BUILDING OF EVERY

3
2
1
:
:
% " DESCRIPTION
P '
1
P
:
P
:

Avyailable in all Common Sizes."

THE MYSORE IRON & STEEL WORKS

BHADRAVATI
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)

(MYSORE STATE RAILWAY) - g
N
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*

B. RANGIAH

Contractors to M.E.S.
ALWAL~—SECUN DERABAD

Branch Sales Office :

- Oriental Buildings, Armenian Street.
MADRAS.

. Iubr?cation and insulation
by Burmah-Shelil

BSY 2758
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A masterpiece of British Engineering. '_Thc
‘Cloverleaf’ drum guarantees perfect mixing.
5 or 7 cubic feet capacity. Ball bearings.
Diesel engine. Mounted on four steel wheels
with motor.car steering.  Novel Hopper
control. '

AVAILABLE EX-MADRAS STOCKS.

Further particulars from:
Branches at :

Bangalore, Qotacamund, Tiruchirapalli - S H M p S 0 N ‘ & ( 0 = lT D "

& Hyderabad (Dn.). 202/203, Mount Road, Madras-2. é

Depot at: Coimbatore.

"SNOWCEM

DECORATIVE, WATERPROOF, PROTECTIVE
- ' COATING
EMINENTLY SUITABLE FOR
WALLS, CONCRETE, STONE SURFACES, ETC.

AVAILABLE IN 8 DELIGHTFUL SHADES .

ARSI PSP

For particulars please aphly to:—

EST » @@@ LT@@ (

FIRST LINE BEACH,
- MADRAS.

NPT
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GOOD MANNERS

The Prime Minister, Mr. Jawsharlal Nehru, urged recently
addressing the Indraprastha College at New Delhi that people should
imbibe ertistry and sesthetic sense in their everyday lives.

There is much to be done before the ideal can be attained which
shall ensure that the growing interest of the youth of today for
education in visual appreciation shall be developed and the results of

“that education become apparent in a lively expression of public

opinion.

Whatever the cause, it is a fact that the majority of children
leaving school are undiscriminating in their appreciation of design in
‘Good-Taste’ in matters of everyday life. The capacity for good
judgement in aesthetic matters is certainly latent in most childeren, but
is warped or suppressed by bad suiroundings or strong misleading
suggestions in youth and adolescence, or, at least, is not fully elicited
by the educational procsss. '

Something can be done by books, more perhaps by example, but
undoubtedly the most important potential influence on the Future of
public taste lies in the general educational system, and its physical
environment. ‘ '

The best way of securing this aim is to see that the schools
themselves are well sited and designed; the rooms light, aity, well-
proportioned and well disigned; the furniture functionally and
aesthetically right- Objects and illustrations used for demonstration
purposes should be so chosen as to elicit the highest degree of
appreciation possible to the child at successive stages in his education.

As it is, the work in schools often lacks taste, direction and drive ;
and above all the present education is concerned only with books and
not with man. This brings us to the vital consideration of our part as

" .
spectators. Is there some pass-word, some “ open sesame’’ which
"

‘will unlock the door all at once? The answeris “no”. ltisa

gradual process;, and WE have EACH of us got to STAgT just where

we are and build up our standards.

Unfortunately, it is our indifference, our spineless acceptance of
things as they are, our unwillingness to abandon some of our ignorant
prejudices, and to confess that we do not know much about art after
all, and ought to know more before we start passing judgements, that

are at the root of all evils.

7
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T O P I C &
,Fux;ctional Standards of Housing

-~ It may be interesting and not
without value to consider the
practice of the U.5.A., which is not

so bound up with tradition as we.

are, and where our American
friends, = faced with a housinp
situation at least as difficult as
ours was at the time, formulated and
carried out a -small Federal-assisted
housing scheme. Their Housing

Act of 1937 required all houses to

be well planned to reasonable
densities, and that the rent should
cover certain agreed standards. The
rents charped are onefifth of the
total family income, reduced to
onesixth if there are more than
two children, When and if the
family income rises to an economical
rent, such families have to leave,
and rent or buy a house in the open
market. This method of assessing
rents involves a means test, which,
met with peneral acceptance as a
_rational solution of the problem of
rents. .

Architects and Engineers.

The training of architects is
mostly -artistic, and naturally they
look at town planning very larpely
from the .artistic and architectural
aspects, Civil and Municipal
enpineers have not as a rule had the
slightest training in art or archi.
tecture ; in consequence they design
almost wholly from utilitarian
motives—althouph very frequently,
their highly trained senses of pro.
portion, weight, and fitness, permit
them unconsciously to give a certain
clean balance and prandeur to their
works.

Only a very small number of the
books on city planning have come

. owner's return.

from engineers; this honour lies
nearly all with the drchitects. We
do not live in an ape markedly
artistic—the case 1s rather the
reverse—and effectively to place
artistic ideas before people who are
inartistic, néeds the' combined

strenpth of the enpineer as well as -

the architect.

\

Automatic Locking Device.

In Germany workers-who live
up-gountry cycle to the suburban

terminal stations, store their cycles

at the stations, and come to the city
in cheap trains. In Berlin, Leipsip,
and other bip cities, they have
developed a remarkable method of
parking Dbicycles and of defeating
the bicycle thief. R '

They erect bicycle racks in the
usnal  way, topether with an
ingenious automatic locking device
for securing the cycle. This auto-
matic locking device consists of a
steel box about 7 inches square and
2 inches thick, with a chain for
securing, the cycle, and an internal
mechanism similar to that in the
“Home Safes’ issued by banks.
The insertion of a five pfenning (3d)
coin releases one end of the chain
from its socket and at the same time
delivers a Yale-type key which the
cyclist puts in his pocket. The
chain is then rove through the
wheel or frame of the cycle and the
loose end is snapped into the central
socket on the face of the box, thus
securing the bicycle until the
The insertion of
the key releases the chain apain and
the bicycle is set free, the key itself
remaining fizxed in the lock in
readiness for the next customer.

This 3d charge not only permits
the securinp of the bicycle and its
protection from the elements, but
also insures the cycle for £5 apainst
theft—a really economical proposi-
tion for cyclist. As repards re-
liability, the Berlin Police Head-
quarters Advisory’ Bureau on
Burplary and Theft, after applying
very severe tests, expressed its
approval of the device recommended
it to the authorities..

City Improvements.

There are only three administra-
tions by which backward cities can
be rectified and developed.

8

{1) By autocratic single-man rule,
adequately financed.

(2) By a sinple constituted body
of men adequately financed,
and witl# full power B3iven
them over all other authorities
and over all individual in-
terests. ’

" (3) By means of Renuine, full,
and unselfish civic cooperation
between all the authorities and
interested bodies of a city,

- and sufficient mony.

Anyone entrusted with the job of
town improvements should not try
td put pen to ‘paper until after a
year's study of thetown.

New ~Factbry Building.

To the Industrial Buildings in
South Indla, the Metal Box _Co‘
(India) Ltd has added a new kind
of factory building in Madras. The
important feature is the shell-type
concrete roofing (see Cover Pape)
designed by J. C. Gammon & Co.
Ltd. The main office building was
constructed by the Coromandel
Engineering Co., Ltd. Vitrolite was.
used for*bath rooms. '

Building Code for Madras.

The Madras City Corporation
Council has approved recently the
draft ‘ Building Code ’ presented by
the Expert Panel constituted by the.
Government. Accordingly a new

‘buildiny department will be created

under the city Enpineer.  /

The Code which has been
prepared to ensure the sound and.
stable erection of building and
minimum standards of health and
sanitation provides for licensin® of

Surveyors for submission of appli-.

cations for construction of buildings.

‘The Code, it is learnt, is . beinp
submitted to the Government for

acceptance. It wQu_lQ then l?ev
published for eh(:l'tlpg public
supestions and criticism for a

period of six to eight weeks, which
might be fixed. The code. would
necessitate the amendment of a few
sections of the City Municipal Act,

and would be placed before the.

Council again for confirmation, with

the suppestion and criticisms of the.

public.

-
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U. N. Mission on Tropical
Housing,

A Mission of four experts on
tropical housing sent out by the
U. N. to study and report on
housing conditions is expected to
arrive in Madras on December 19.

- The four members are: Mr.
Jacob L. Crane, Adviser to the
Housing and Home Finance Apency,
U.S.A., Mr. R. ]. Gardner-Medwin,
Chief Architect and Planning
Officer, Dapartment of Health for
Scotl and Mr. Antonio C. Kayonan,
Chief Planner of the National Urban
Planning Commission -of Manilla
and Prof. Jacobus P. Thysse, of the
University of Indonesia.

New Assembly Hall, Madras.
The new Assembly Hall, under

construction at Madras consists of
two Dblocks connected by an
auditorium in the Centre accommoda-
ting 330 seats for members, besides
120 seats for Reporters. The con.
tractors are Messrs Sathyanarayana
Bros., with Mr. N. Kesava Rao as
their Consulting Engineer.
Construction has come.up to the
basement level and scheduled for
completion by May, 1951. Roofing
for the auditorium consists of 9
Hanpar-trusses got from the Military
Disposals. Cost is about Rs. 7
lakhs.

Pupils Make Bricks.

Eighthundred African  school
children volunteered to make bricks

~and do building work when labour

shortapes threatened to hold up work
on a new -African secondary school
on the outskirts of Lusaka. .

While the .school was closed,
teachers and childern moved to the
building site and bepan producing
bricks at the rate of 15,000 a day.
It was estimated that altopethar they
would make 750,000. No pay was
received.

It 1is expected the mew school
buildings, which will accommodate
400 boys, will be ready next
Aupust.’ ' C

World Engineering Conferences ;
Scope of Indian Session.

" The scope and propramme of the
ensuin®, series of 1international

enBineering conferences, described as
one of the largest world patherings
in 'the East, and the Indian Inter-
national  Enpineering Exhibition,
whxgh_ *“will be one of the bipgest
Exhibitions ever held in India and
the first of its kind in the world”
were outlined by the Minister for
works, mines and power, Mr. N. V.
Gadpil,

recently,

. The Government of India's
ln\fitatior@, he said, had met with
satisfactory response from foreipn
countries. State Governments and
endineering orpanisations and insti-
tutions in India.

About 30 countries are sending
275 delepates, including 40 women
to the various conferences. There
will be about 300 Indian delepates.
?erparations are under way for a
joint session of thée fourth Iuter.
national Congress on large dams, a
sectional meeting of the World
Power Conference and the
International Conpress on Irripation
and Canals, in Parliament buildings
on Januray 11.

The delepates will also 30 on a
study tour of the wvarious river

at a press conference:

first

valley projects, other engineering
establishments and factories.

The exhibition, in which several
foreign countries are also participat.
ing, will be held in Delhi. The
prounds will cover an area of half a
million square feet and several
attractive features will be displayed
at the exhibition,

Immediately before the Delhi con.
ferences, a meeting of the. Inter.
national Association for Hydraulic
Research is to be held in Bombay on
January 2.

Minimum Wages Committee.

The Government of Madras have
constituted four commirttees to
advise them in the matter of fixation
of minimum rates of wapes for (i)
Employment in any plantation;
(1) Employment on road construc.
tion, or building operations and
employment in stone breaking or
stone crushing ; (ii Employment in
Carpet making; and (iv) Employ.
ment under any local authority.

According to the provisions of
the Minimum Wages Act. 1948,
minimum rates of wapes have to be
fixed by the State Government in all
the scheduled employments before
March 15, 1951,

PLANNING THE CITY OF LONDON,

The enemy raids which c¢aused millions of pounds worth of demede in the

City of
experienced since the Great Fire 1666,

London are iving rise to the first town-planning which the City has
“Joseph Bamford, who is employed by the

Guildhall, 1s seen at work on a model of St. Paul's Cathedral area as it will appear in

the re-planned London. - ...

9
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- GRAVITY OR PUMPING?
AN EXAMPLE IN COMPARATIVE ESTIMATING
By. L. B. ESCRITT, A.M.LC.E., FISAN.E, MRSAN.L"

« Estimates often have to be made
to determine which of a number of
schemes will be most economical in
the long run, and very frequently
the comparison is between initial

works concerned, the annual value
of capital expenditure is fairly re.
presented by repayment of loan in
equal instalments, including capital
and interest.

capital ' expenditure and running -

costs. A typical example is the
preparation of estimates to decide
whether or not it will pay to
embark on an expensive pravity
sewerape scheme when the capital
cost of a pumping scheme is consi-
"derably lower. '

Estimates for local povernment
proposals are eventually exzpressed
in terms of annual cost chargesble to
the rates. Thus, capital cost has to
be converted to an annual payment
which is then directly comparable
with running costs. ~As loeal
government works are larpely finan.
ced by loans raised with the sanction
of the Ministry of Health and re-
paid in equal yearly or half-yearly
instalments over a period of years,
and as the loan periods approved by
the Ministry are more or less in
proportion to the useful life of the

The approved loan periods are not
officially stated, but it is understood
that the following are usual. The
lonpest loan period of sixty years is
allowed for freehold land: loan
periods of forty to fifty vears have
been approved for very permanent
structures e.3:;, impoundin® reser-
voirs: the vast majority of civil
engineering works including water
and pas mains, pumping stations,
treatment works, etc., are financed
on thirty-year loans: twenty years
applies to reinforced concrete works,
highways, tramways and the main
machinery of electrical eneration
and distribution and 3as manufae-
ture : fifteen years is the wusual
period allowed for water and sewape
pumping plant and the electrical
equipment of waterworks, sewape
works, etc:

REPAYMENT OF LOANS.

£'s annual repayment, including capital and interest, pér £100 of loan,

Period of loan,
Percentage T T er;ty years -
interest, i we! i i
Eitignyerrs | Tieborcd | Thiny geass | Siny yeurs

: ’ concrete), : b
2 aes 77825 6°1157 4:4650 2°8768
2% .ee 7:8555 €°1897. - 4r5421 2°9645
23 e 79289 62642 4°6199 ~ 3°0535
23 en 80026 6°3392 4°6985 341438
2% oss 8:0767 6'4147 47777 3:2353
2 8-1511 6'4907 4°8577 3-3281
22 e 8°2259 6°5672 . 4'9384 3+4220
2% . 83011 6°0441 5°0198 35171
3 . 83767 6:7216 5'1019 36133
33 ees 8°4526 67995 5°1847 . 37106
3 8°5289 68779 5'2682 38096
3 8+6055 6°'9568 53523 39084
3 8+6825 7°0361 54371 40088
3 P 87599 7:1159 5°5226 . 4-1103
3 . 8°'8376 71962 56088 4°2127
3 - 8 9157 72770 5'9956 4°3160
4 een 8 9941 7.3582 57830 44202

.10

Example Calculation,

The example chosen to illustrate
the making of such comparative
estimates ig the drainage of a housing
estate by either a lonp pravity soil
sewer, or a soil sewage pumpinp
station and comparatively short
rising main. The conditions are as
follows : .

. 262
Number of persons per house .. 4

Nu.mber of houses

Estimated water supply .. 30
gallor}s per head per day_

Total dry-weather flow 31,440
3allons per day.

Sewers are designed
to take four times
dry-weather flow
=125,760 pallons
per‘day.

= 13.97 cu. ft.
per min.

Gravity Scheme.

The gravity scheme involves a
6-in. sewer laid ata pradientof 1 in
140. This delivers 309 cu. ft. per
min., which is ample. The total

cost of 2,200 yds. of sewer, includ. .

ing manholes, etc., is estimated st
£4,090, and no allowance is made
for maintenance.

Assuming that the current rate of -

interest is 3 per cent, annual repay-
ments over -the appropriate period
of thirty years will be:

4,090x0°051019 (see table) -
= £209 (approzx.)

Pumping Scheme.

The appropriate diameter of rising

main for 13°97 cu. ft. per min. is
4 in., as this ives the self-cleansing
,and economic velocity of about 2% ft.
per sec. The rising main is 600 ft.
lony ; the hydraulic yradient, accor-
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ding to Crimb and Brupes’ tables, 1s
1in 78.
i 600

Then : Friction loss= ETY

\ =77 ft.

The station losses are made up as

follows :
Equivalent lenpth of

Fitting main in feet.
Sluice valve ... 15
Sluice valve ... = 1'5 .
* Reflux valve .... 10°5
Bend .9 .
Bend cee 9 X
Bend e .9
Junction . 18
Total 58'5

Loss \of head in

1 ‘N1 k =§_8'_5
statl‘on p?pewor 78
: = 075 ft
Dead lift, 2905 O.D.
to 3450 O.D. =54'5 ft.

Total manometric head =6295 ft. -

Water

13°97 x62'5 x62°95
horse-power =

33,000
=1'66 horse-power.

Unchokeable pﬁmps of this size

may be expected to have an overall
efficiency in the repion of 25 per
cent.

Then electric horse-
1°66x100
power... =-——a"

Allowing a 10 per
installed horse-power

cent marpin,

=6"64x1"1
=73
Installed kilowatts, ... =73 x0°746
- =545 ’
Allowinp a power factor of 87
‘per cent, A :
Kilovolt amps. = 545> 100
87
= 626

If KV.A. charge is £10 per

annum per K.V.A,, total K.V.A,
charpe will be £62'6 per annum.

" If pumps are installed to deliver

four times dry-weather flow, they

will run 6 hours per day during
dry-weather. Then: :

Units consumed
=664 %0746 x 6 x 3653
=10,850 units per annum

10,850 units at 0°9d. per unit=£40"7.
To this should be added an allowan.
ce for wet-weather flow which,
without local knowledge, is largely
puesswork. In the present instance,
we will assume that on the basis of
local knowledpe 33% per cent should
be added, .piving a total charpe for
consumption of electricity of :
40'7x133% .
)

‘While .electricity charges can be
caleulated with some depree of
certainty, the other running costs—
labour, repairs, stores, etc.—are not
easily estimated except by compari-
son with existing works. These
items can vary considerably accord-
ing to local conditions and the
practice of the authority. For
example, if there is only one pump-
ing station, maintenance could be by
contract or else could be chargeq as
part of the time of mechanics mainly
employed on other work. If, on the

other hand, several pumping stations .

were to be installed, staff could be
taken on for the specific purpose of
maintaining these stations, in which
case the labour charpe could be
more closely estimated. . -

Examination of the actual costs of
running a number of allelectric
pumping stations suppests that the
following, formula could be used for
estimating these costs for automatic
electric soil-sewage pumping, stations
of capacities between the limits of
2,500 and 500,000 gallons per day
dry-weather flow:

Annual charge in pounds
3
=6x

A/gallons per day dry-
weather flow.

Then:
Annual maintenance cost

3
=6x A/ 31,440
= £189'4
Total running costs are: 626
5472
1894

£30672

11

To these running, costs are added
annual repayments of loan.

Cost of pumpin3 plant ... £780

Repayment annually over
15 years at 3 per cent
interest =780%x0°083767=£65"3

Cost of pumping station

building . £590
Cost of rising main ... £1,050
: £1,640
R,epayment annually
over 30 years at
3 per cent interest .
- =1,640%x 0051019
= £837

Cost of land for pumping

station site £200
Repayment annually
over 60 years at
3 per cent interest
=200x0'036133
= £72
Total annual cost:
Maintenance, etc. ... £306°2
Repayment of -loan : .
Machinery £65°3
Pumping station and :
rising main e - 837
Land _ e T2
£462°4

Thus it 1s found that the yravity
scheme (which involved the preater
capital cost) is the scheme to be
selected in that it involves less than
half the total annusl costs of the
pumping scheme. (All calculations
above are by slide-rule.)

(With acknowledgements to the
Surveyor.)

|
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AUSTRALIA’S AIRCRAFT INDUSTRY

) Aircraft production in Australia,
in the sense of the production of
con}plete aircraft in premises
desizned and orpanised specially for
the manufacturing of aircraft on a
continuing basis, bepan in 1936,
when the Commonwealth Aircraft
Corpora-tion was established, Prior
to that time, and dating back even as
far as the years immediately preced-
g, the first World War, aircraft
had been made in Australia.

The first Australian-made aircraft
to fly was actually built by John
Duigan in the woolshed at Spring
Plains sheep station in Western
Victoria.  Constructed from ash

timber, piano wires, steel bands

from wool packs and similar

matgrials, with rubber-coated cotton

fabric to cover the wings, the crude

flying machine was powered by a

25 h. p- enpine made in Melbourne
by J.E. Tilly.

On July 16, 1910, it left the
around under its own power for the
first time and ‘‘flew” for 24 feet.
Within three months, its hops had
grown to 196 yards at a time at an
alt}tude up to 12 feet. With further
adjustments
performance steadily improved,

After the 1914-18 War, enthusia-
‘stic flying men from the Australian

forces encouraged by the Common. -

wealth  Government formed a
number of comranies with the idea
of makinp aireraft for Air Force
training, and some aircraft were
manufactured, By 192, for instance,
the Larkin Aircraft Company, with
headquarters at Coode Island,
Melbourne, had completed 20 Gipsy
Moth biplanes of wood and fabric
construction, ' but the company did
not survive the depression years
when Government orders were
suspended. Small numbers of other
types of aircraft were produced by
the Larkin Company and other
interests and six Gipsy Moths were
. made by the Munitions Workshops
at Maiibyrnons.

From 1928, the Australian bran;h

of the British De Havilland Com-

and modification, its

pany, endaped first in the assembly
and later in the part manufacture of

‘De Havilland types of aircraft, and

other commercial interests also
imported and assembled aircraft of
several types. A feature of those
early ventures in aircraft manu-
facture was that the enpines and
metal parts were almost invariably
imported.

The' Commonwealth Aircraft
Corporation was established towards
the end of 1936 with the backing of
some of the leading industrial
organisations. 1in  Australia—the
Broken Hill Pty. Ltd., the Broken
Hill Associated Smelters Pty. Ltd.,
General Motors Holden’s Ltd,,
Imperial Chemical Industries of
Australia and New Zealand, the
Electrolytic Zine Company of
Australia and the Orient Steam
Navigation Co., Ltd. :

Licenses were obtained from the
North American Aircraft Corpora-
tion for the production in Australia
of airframes to that Company's
NA33 desipn and, from the Pratt
Whitney Corporation, for the
manufacture of single row Wasp
endines to be installed in the
aircraft. This machine was put
into production at a factory esta-
blished by th: company at Fisher.

men's Bend. Modifications required .

by the R.A.A.F. were incorporated
in the aireraft and it was piven the
name Wirraway.

The first Wirraway was flown on
March 27, 1939. This low-winp
monoplane of all-metal construction,
with stressed-skin wing design,
variable pitch propeller and
hydraulically-operated  .retractable
undercarriage landing Bear,
introduced into Australia the most
modern developments at the time in
aircraft desipn and necessitated the
establishment of workshop capacity
based upon the latest production
technique, - :

‘It laid the foundation of experi-

ence in buildinp all-metal types of .

aircraft that was developed so
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extensively and so successfully in
Australia during <the war years in
Australian Beauforts, Beaufighters,

Boomerangs and Mustangs. Produec. -

tion of single row Wasp engines at
Fis!\ermen’s Bend not only paved
the way for eéxpanding output
rapidly when the war began in Sep.
tember, 1939 but also provided the
background for the establishment
and management by the company of
the Government’s aero-en3ine factory

near Sydney from which twin row °

‘Wasp enpines were delivered in
large numbers for Beaufort air.
craft. ‘

The decision to make Beauforts in
Australia was reached jointly by
the British and Australian Govern-
ments concurrently with the initial
flights of the first Wirraway. The

Government factories for Beanfort -

production were being organised
two months before World War I
bepan.

To meet wartime demands for
trainer aircraft, production of
Wirraways and, later, of Wackett
Trainers designed by the company
was pushed ahead by the Common.
wealth Aircraft Corporation ynder
instructions from the Australian
Government. The complete manu-
facture in Australia of Tiger Moth
elementary trainers was undertaken
by De Havilland Aireraft Pty. Ltd.,
with General Motors-Holden's Ltd.

‘making the Gipsy Major enpines.

Hundreds of trainérs, without
which Australia could never have
made her mapnificent contribution.
through Air Training Scheme to.
the Empire pool of air crews, had
been delivered to the R.A.A.F. by
the time the Japanese enterd the war
in  December, 1941. Beaufort
Atrcraft, the first purely opera.

tional aircraft to be produced in.

Australia, had also started to flow
off the assembly lines. From early
1942, all atreraft
capacity available was concentrated
on the production of operational
aircraft .and this policy was
continued until the war ended. ’

i

industry that was

manufacturing .
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In 1942, extensions were made to
the existing facilities at Mascot and
Fishermen's Bend for B-aufort
production and a new assembly
plant for the production of Mosquito
aircraft by the Ve Hawilland
Company was set up at Bankstown
near Sydney. Establishinent of
annexes for the production of
propellers, electrical accessory equip-
meat for aero .enpines, under-
carriapes and Bun turrets was also
undertaken to enable the war-time
needs of the expanding industry to
be met as far as possible from local
sources. i

So successful were the wartime
efforts to assist in strenythening
Australias air defence’ that this
country ‘which, before 1939, had
not established even a motor car

manufacturing plant, had developed

industrially by the war's end to the
stage where it was possible to
produce original designs of
operational aircraft and to manu-

facture them in quantity almost
exclusively from Australian
materials. :

By Aupust 31, 1945, Australian
aircraft factories had ‘delivered to
the Royal Australian Air Force,
3,500 aircraft of 11 different types
and 2,850 of the enpines required
for installation in those aircraft had
also been made in Australia by
Aastralian workmen and, larpely,

* from Australian materials.

In brief, Australia had developed
under wartime conditions a highly
skilled well.organised manufacturing
largely inde.
pendent of overseas suplies, that
was - effectively backing up the
R.A-A.F. and that was enpaged in

the production of three essential

- operational types of aircraft - fizhter,

attack and - heavy bomber —on a
scale sufficiently larpe to meet the
needs of the R.A.A.F. for those
types.

When the 1939.45 war ended,
deliveries . were beinp made of
Beaufighters from the Government
factories, Mustanps and” Wirraways
from the Commonwealth Aircraft
Corporation's plant and Mosquitos
from  the De
Production was in hand at the
Government factories .of Lincoln

.to the De

- Australian

Havilland works.

four-engined heavy bbmbers, while

Rolls Royce Merlin eagines for those
aircraft was beinp made at the
Aircraft Engine Factory in Sydney.

A 4
The rate of production of aireraft

was drastically reduced immediately .

the war ended, but in accordance
with Government policy a nucleus
of aircraft manufacturing capacity
capable of rapid expauasion in an
emergency, manufacturing facilities
were concentrated at three main
centres and production of Lincoln,
Mustany and Mosquito aircraft
cotinued. -

During 1947, with the approach.
ing delivery of the last of the
Mosquito aircraft, aunthority was
piven for the production of Vampire
jet propelled  fighter aircraft as
desiyned by the De ' Havilland
Aarcraft - Company in  Enpland.
Australian  production of the
Vampire air frames was entrusted
Havilland Australian
Company and the Commonwealth
Aircraft Corporation undertook the
manufacture of ‘‘ Nene" turbo.jet
engines by arranpement with Rolls
Royee Ltd., of England, desipners of
the ‘engine. The Nene engine is
more powerful than the Goblin
enpines of the British Vampires.
- Vampires and Nene
engines were being delivered by the
close of 1949,

‘With the approaching termination
of the production projrammes for
Lincoln and Mustanp aircraft,
authority was given early in 930
for the Australian production of the
most advance jet-propelled bomber
and fizhter aircraft developed by the
British aireraft industry, the Enplish
Electric Company's * Canberra”
twin.engined bomber and a swept-
wind, sindle.endined fighter developed
by Hawkar Aircraft Ltd., both of
which operate in the high subsonic
speed range, better than <0J m.p.h.

. Concurrently production of a
more powerful and more modern
tvpe of turbo.jet endine - the Rolls
Royce '‘Avon” was put in hand
by the Commonwealth Aircraft
Corporation to provide enjpines to
the Government Aircraft Factories
for the Canberra bombers. The
Hawker fiphters, which the
Commonwealth . Aircraft Corpora-
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‘tion 1s makin, have Nene enpines

similar to those which the Compuny
has been manufacturing for Vampire
aircraft.

Since the end of the war, provision
is beinp made in the national 1nterest
for the continuance of aeronauucal
research and for the developmeat of
original aeronau'tical de-igns.
Aeronautical  research is bewnd

- continued in Australia and developed

through close co-operation between
atccraft manufacturing sections and
the Aeruautical Research Labora-
tories and Aeronautical cngineerin
School of the Sydey Uaiversity.

The first of the post-war Austra-
lian aircraft desipn projects to be
developed was the Lrover Light
transport designed by Le Havilland
Aircraft Pry. Ltd., for operation on
out-back air routes in Australia,
New Guinea and elsewhere, Drovers
were bemny delivered to the airline
operators duriny the latter part of
195). This policy of propressive
development of the Australian
industry, = combined with close
collaboration with the British air-
craft industry and the British -
Government, will have far.reaching
effects. It will preserve the highly
efficient aircratt manufacturing
industry = that already exists in
Australia, It will ensure that
Australia will always be building
aircraft types capable of engaging on
at least equal terms the most
advanced aircraft of any country
with which we might find ourselves
at war.

¢*PREFAB ’ FACTORY
ENQUIRY.

A committee of enquiry, with,
Mr. Mulgaonkar, Director of the.
Tatis, as Chairman, has been
appointed, by the Govt. of India to.
investiate into the Government
prefabricated Housinp Factory, it is
learnt. ’ :

Besides Mr. Mulgaonkar, two’
other enpineers, one superintending,’
enpineer of the C.P.W.iL. and one
castin® engineer, will be included:
in the committee. 4
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BITUMINOUS ROAD CONSTRUCTION

By H. H. CAMPBELL, M.C., M.A., (Cantab.)

" Having selected the materials it
will then be necessary to determiae
the relative proportions in which

they are to be mixed The solation

may be approached in. three ways.
One is to combine the materials so
that the plasticity - index of the mix-
ture may be expected to be within
the allowable ranpe. It will then be
necessary to make up a combined
sample and test it to determine 1f the
Pl is as expected, if the liguid limit
is within the allowable limits and if
the grading .1s reasonably close to
the specified limits. Another method
is to combine the materials so that
the prading 3s within the specified
limits and then test’a sample of the
combined mixture to see if the LL

" and PI are satisfactory. The thi?d
"method is simply to make trisl

mixes until a satisfactory one "is
secured.

Compaction of the soil apprepate
mixture is a vital part of the stabili-
zation process. To secure the desired
result it 1s necessary that the surface,
base or foundation be left in as com.
pact a mass as possible, Compaction
i8 measured by the density of the
mass. Density as such, however, is

not the controlling factor, since
“density is affected not only by com.

paction but by the amount of fine
material present. What 1s wanted is
to have the proper .mixture for the
purpose compacted to as Preat a
density as possible for that mixture.

After all necessary care has been

- exercised to provide adequate foun-

dations, to select and proportion
suitable materials and to thoroughly
mix them, granular stabilized roads
must be properly compacted before

" it 1s advisable to cover them with

bituminous tops. This requires a

judicious use of water and strict.

control of the rolling operations.

' Shrinkage must be “controlled if a
soil is to have proper stability for
use in road building. There are two

The first part of this paper read at the Engineering
Association of Ceylon appeared in the Nov. Issue.

kinds of soil moisture :—(1) Film or
capillary water which adheres to
the surface of the soil Brains and is
not removed by the force of gravity.
Powerful centrifuges exerting a pull
of hundreds of thousands of pounds
fail to remove film moisture which
is more adhesive or lue-like than
ordinary water, and (:) Free water
which 1is drained away by the force
of Bravity. .

Film or capillary water is absor.
bed in various molecular thicknesses
which explains why some soils are

more plastic than others. Adhering .

films are more plue.like than drip-
ping water and their thicknesses
vary widely on different kinds of
soil particles. The two factors that
control the moisture film thickness
are :— :

(1) Chemical composition. Col-
loids high in silica absorb
thick films and their volumes
underdo preat changes upon
wetting and dryinp whereas
Iron and Alumina Colloids
absorb thin moisture films
‘and underpo little volume
change upon wettin and
drying, and ,

(2) Effect of ions. The effect is
two-fold () like colloids
these electrified  particles
depend upon their material
composition and position in
the metallic scale. For ins-
tance, the potassium ion only
holds i6 molecules of asso-
ciated water whereas at the
other end of the scale lithium
holds 120 molecules and (b)
these water film' coated
jons 1in- turn. ionize a soil
colloid and the character of
the ion determines the water
film thickness on the colloid.

This can be demonstrated by the
fact that in practice we find.clay
particles with their surfaces coated

C 14

with  ions of hydropen, iron,
caleium, ete. The clay particles
thus become endowed with . swell,
shrinkage and plasticity of . the
several 1ons. Variation in the
stability of road soils results from
shrinkage and swell of soils which,

in turn, depends on the chanpes in- .

water film thickness with changing
weather conditions. Soils containing
more than 70% clay are practically
non percolating. The sand: silt
ratio evidently influences the rate of
percolation when soils contsin less
than 70% clay. The principal aims
of soil stabilization are: (1) to make
the soil as dense as possible and (2)
to prevent the thickness of the
resulting adhesive film from
chanping once the optimum water
content has been attained. In order
to control aay fluctuation from the
optimum water coateat,
solutions and insoluble binders are
used and selected to provide a
a subsitute for moisture film
strengths. The treatment of highly
capillary clay soils presents the
most dficult problem in surface
treatment work to say nothin® of
the more expensive types of paying.
Such soils even thouph water-
proofed from above, may still
become saturated from the rise.of
the around water level and become
completely impassable, To maintain
the optimum moisture content in a
areat depth of highly capillary sols,
is mnot practicable, but to maintain it

for such a depth as to prevent sheari -

during times of low support, in the
saturated material underneath -and
thereby meet the demands of traffic,
is possible by providing an imper-
vious sub layer (often a bituminous
layer) with a further foot. depth of
subgrade on top.

The subject is extremely complex

"and it is not proposed to Zive more

than this brief outline of.theox:y
here but it will put the endineer in

-the right frame of miad to appreciate

chemicsal -
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the importance of the next section.
Appendiz 1 explains some of the
standard tests carried out on soils,
topether with the standard form of
<classification. ’

#

Drainage

One of our early "road builders
made the followin® statement:
*““There are five fundamentals to
pood road eomstruction. The first is
drainape: the second is Drainape:
the third is URAINAGE : the fourth
is line, and the fifth is 3rade ™. All
too often this all important subject
with its many and varied aspects is
neplected.

More failures in surface treatment
work have been caused by lack of
drainage, the improper preparation
of the road bed and poor construc.
tion methods than have ever
occurred because of too much,

- traffic on surfaces constructed with

due. consideration of the fundamental
principles. Durinp the past few
years much has been learned about
the physical and. chemical makeup
of soils and the reasans for their
behaviour under changes in weather,

"It is now clearly recopnized that:

many conditions of wet weather can
‘be overcome by proper drainage. It
is easy to determine the optimum
moisture content at which any
s0il has the hiphest stability and
it 1s the function of proper drainape
to provide that such moisture
conditions shall not be materially
changed. Various soils required
different deprees of drainape but the
cost of providing proper drainape is
much cheaper than the cost of

- building unnecessarily heavy pave-

ments. So the first essential in
preparing a road bed for surface
treatment is a first class drainape
from one end of the road to the

-other.

To ensure proper drainage, well
adapted for flat and rolling country
which forms a high percentape of
Ceylon's terrain, a method of ' high
line” frade should be adopted.
This simply -consists of settinp the
prade from two to four feet above
the level of the surrounding country
and obtaininy the fill material from

. wide ditches on either side of the

completed roadway. This has the
effect of lowering the ground
water level well below the road
surface and permits run off of heavy

monsoonal rainfall without injury to
the road surface, even when water
stands in the ditches for a time.
Open ditches are used in rural
districts where space is available
for interceptiny and  disposing
of surface water from the roadway
and verges. A minimum width of
18" at the bottom and 1% to 1
battered and turfed sides are'recom.-

‘mended. Adequate ditch width is

particularly important in a tropical

- country like Ceylon to dispose of
the sudden downpour and allow for

the rapid prowth - of vepetation.
Capillary water at the road surface
is also preatly reduced, if not elimi-
nated, and the result is a stable
condition of surface which appears
to be of an entirely different material
from that in the field alonpside. In
hilly country of course the best
drainage is a system of cross culverts
which has been adequately provided
in most parts of the island. In order
to ensure the best results the side
ditches should be completely free
from boulders or similar projecting
obstructions. The number of cross
culverts should vary according to
the demands made by rainfall and
roadway pradient. The great thing
is that surface water should be con-
ducted away before it has time to
saturate the road bed from the side
ditch. Where there is a high clay
content subsoil drainape is very
necessary to help to prevent soften-
ing of the subgrade as clay holds.
moisture by capillarity and is reluc-
tant to part with it. Herring bone
subsoil drains at intervals of 25 ft.
or less are the most effective type of
drainage using French construction,
1.e,, stone filled. The bottom of the
drain is usually kept 12 below the
subgrade and the invert at the outlet
12" above the ditch bottom to pre-
veat clogping and back flooding.
Summarizing therefore, subso1l
drains can be put into two main
catepories :— S

(1) To intercept subsoil water
before it reches .and softens the
subarade under the pavement.

{2) To keep the water table well
below the subgrade.

Drainage is just as important fg
high cost pavements, as neplege”
this case will only be delayed;
of the deterioration/{®
immediately appareat in
treatments. This section 1
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the item of drainape because it is of
paramount importance and to
impress the fact that, if ood
drainage is properly obtained, little
difficulty will be found later in
constructing and preserviny a
smooth durable surface with the aid
of a thin asphalt treatment.

Uniformity of Surface

The second important condition
before treitment, is uniformity of
the surface "material whether the
subjrade consists of natural earth or
a selected surfacing material. Every
squre foot should have the same
quality and characteristics. Pothol-
ing of a surfacing occurs almost
invariably  because of lack of
uniformity. Owing to an uneven
division of coarse and fi-e miterial,
the bituminous treatment penetrates
unevealy ; one area settles more than
the other and under tratic wear
develops in spots. If the surface
has become full of potholes, it is
better to scarify to below the depth
of the deepest pothole than to
eéndeavour to patch to the peneral
level of the adjoining surface.
Thus "~ repardless - of width, arade
or alipnment with which it is not
proposed to deal in this paper and
all of which naturally should be
made as pood and all economically
as possible, the two outstanding
factors which must receive atteation
are complete drainage and a
maximum depree of surface
uniformity. '

PAVEMENT DESIGN

A road pavement is defined as a
layer (or layers) of road material
laid on a natural earth subgrade) to
form a carriage-way for the passape
of wheeled traffic. Its three main
functions are :—

(1) to provide a smooth running
surface suitable to carry the
class and intensity of traffic.
anticipated

(2) to  protect the underlying
subgrade from the effects of
rain water

(3) to distribute the live load
aressure over a wider area of
ivade.

on any particular
wever, continues to



. should have’
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A flexible, or semi-flexible pave-
ment consists of :— »

(a) Wearing Surface
{b) Base Course
(c) Subprade

Wearing Surfaces
The function of the Wearinp

Surface is to receive and transmit
the wheel loads to the underlvinp
layers. It imparts a smooth riding
surface and protects the other layers
from traffic abrasion ant surface
moisture. It may cansist of one or
two layers. In bituminous comstruc-
tion, the thickness of the wearing
course is usually between ¥ and 3"
thick and is invariably made up of
two layers.,

The desirable properties of a
wearing surface are:—

Waterproofing  Properties: It
"must be sufficiently waterproof to
ensure that the water will not
remain in or on, the surface. As
well as haviny an adequate fall for
run off purposes, the material of
which. the surface is composed
‘the property of
waterproofing, the subgrade.

Durability: It should resist
abrasion under the disruptive action
of traffic (wheeled or tracked), and
serve its purpose with the mini.
mum of material. The material
should have adequate lenpth of life
and, as far as possible, be taken from
that available in the wvicinity.
Maintenance and repair work should

" be low.

I

Stability: It should transmit
loads to the hase under all weather
conditions without creep or undue
deformation occuring. At the same
time it should be sufficiently flexible
to adjust itself to considerable ba<e
settlement of up ‘to 3" without
rupture. It should also possess
sufficient shear strendth to resist
shear failure under traffic.

Nonskid Properties : A relatively
smooth, fine textured road surface
offers perhaps jreater area of contact
to a pneumatic tyre and may, under
certain conditions, provide less risk
of skiddinp than a rouphened effect
with less surface area of contact.
The . surface _should not be

excessively slippery under normal .

conditions ' to either animal or
wheeled tra®e and should retain its
non shp character under the action
of weather and traffic,
mental facts relating to skiddin® are
summed up by Roads and Road
Construction and the International
Road Congress as follows :—

“ The resistance of a road surface
to skidding may be measured in two
ways, le. either under conditions
representing sideways skiddind or
straipht ahead skidding.. The former
method involves measuriny the side.
way force at right auples to a wheel,
which is drawn for « ard revolving in
a vertical plane inclined at an anple
to" the direction of travel, while

* the second involves measuring the

tractive force, or braking force on
“the wheel when it is drawn forward
either locked or partially slipping.
In each case the load on the
wheel is also measured enabling
coeflicients which are a measure of
the siipperiness of the surface to be
derived. These coett.cients have
been called the ‘side way force
coefBicient’ and the ‘braking force
coefficient® respectively, and it has
been found that, in Beneral, each
method places surfaces of different
types in the same order of
slipperiness, and that both
coefficlents are sffected in a similar

way by the speed of the vehicle and‘

other less critical factors .

The following 3eneral conclusions
and ' table of -typical results are

. summarised from the Report to the

Eipht.. International Road Congress,
The Hague, 1938.

(1) The principal factor affecting
the skiddinp properties of
a surface 1s 1its texture,
but the inherent -properties
of various stones and binders
may exert subsidiary
influences.

Hiph coefficients are obtained
on ‘both' fine and coarse
textured surfaces- in Hood
condition. '

' oA

Coarse textured surfaces are
not so prone to polishing as

(3

fine . textured surfaces, and

the latter require . careful
proportioning of the mix and
. the selection of suitable

s material.

16

the funda- .

]

(4) Coarse textured surfaces, in
cases where they become
slippery, do so by reason of

loss of stone or by the stone -
becoming submerped in the

binder. '

Suarfaces which are smooth
and which contain pits or
prooves are particularly
liable to be slippery, as n‘he
indentations can retain
water, and thereby assist in
‘the maintenance of a fluid
film of lubricant between
tyre and road. Such sur«
faces are characterised by
the absence of the usual
increase of. coefficients sat
low speed, resulting ia low
values of coefficients at all
speeds'.

(5)

Stoppage Distance

Speed  Thinking Braking  Ove all
miles per Distance Distance  Stopping
hour Feet Feet Distance
’ Feet
20 10 5 15
20 20 20 49
30 30 45 75
40 40 80 120
50 50 125 175

Thinking Distance = Distance  tra-
velled before
driver reac:s.

Braking Distance = Distance tra.
velled after
. driver applies

brakes.

On a skiddy road the braking

distances should at least be doubled.

Noiscléssness: A factor that is
often overlooked. The type of roid
surface employed has a suprisingly
marked effect on the volume and
intensity of traffic noise. Asphalt

has shown itself capable of reducing

this irritation to a considerable
depree.

Hygienic Quali‘ies: The general

state of roads is contributory in no!

small measure to the health of a

society. Asphalt is nota}?ly non-,
toxic and 3s, therefore, non-njurious,
Duriad its.

to plant and other life. ‘
application and life, there is no

danger of pollution of water. The.
readiness with which as:phalt streets.
can be cleaned of dirt is a valuable

asset.
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Colour : The colour effect of a
road surface plays an important part
m the prevention of accidents.
Asphalt, with selected apjrepates,
srovides a contrast which shows
1p road sipns, markings and objects
n adequate relief in both day and
irtificial light. Glare and eyestrain
o drivers is avoided in strony

munlight.

’

- Base Course

Dependent on the type of con-
itruction, is sometimes known as
ioling or bottoming and is laid either
lirect on the subzrade .or on an
ntermediate subbase. Its function
s to transmit the wheel load stresses
m the wearing surface through to a
yreater area on the subgrade. And
hereby distribute the
itress. :

- In order to perform its “duty
iciently the base course must (a)
wave sufficient structural stability,
trenth and thickness to stand up to
he complex stresses set up by
tationary or moving wheel loads
mnd, at the same time, distribute the
vheel load pressures, (b) resist
rertical pressure that mipht cause
urther consolidation of the base and
c) resist volume chanpes or soften~

n3 due to moisture and climatic .

rariations.
~ Sub-base .

The sub.base is superimposed
ipon - the subprade (or formation)
or any or all of three purposes, to
yrovide.

(a) A subsidiary formation to
minimize the effect of shrink-
age and elastic rebound

A pervious layer throuph
which water may percolate to
the subsoil drains to minimize

(b)

the effect of plasticity due to -

. excess of moisture.

(c) A temporary workinp surface
on which to construct the main
road structure, particularly
where pitching is specified.

It is constructed of any locally
vailable pranular material of inter.
nediate bearing capacity between
he subgrade and surfacing, such as
tabilized soil, hopgin, broken stone
r sand, when the main purpose is
rainage aid. A sub-base is some.
imes formed by treatin® the top 6”

shearing -

.
of the natural soil subjrade with
a bituminous stabilizer and compact-
in3 direct on the stabilized subgrade.

Subgrade’

The sub-base is a part of the sub.
p¥ade strictly spesking but generally
has a higher supporting value than
the compacted subgrade. The sub.
prade proper is the natural soil
existing in the line of the road.. All
types of road have to rely on the
bearing power of the subgrade soil
and the importance of obtaininp
maxzimum subprade compaction can.
not be over emphasized, ss any
irregularities in the subprade will
be reflected in the finished surface.
The bearing capacity is of maximum
importance as failure of the subgrade
will bring about the collapse of the
pavement. Where an expensive
surfacing is to be_ used every step
must be taken to eliminate any local
foundation weakness. The tolerance
allowance in level of the subprade
is 4" from the correct levels. Where
the subgrade consists of compacted
pravel, laterite or cabook a base
course will not normally be neces-
sary and provided. there is adequate
drainage the wearing course may be
laid direct on the subprade. In
Ceylon, India, Burma, Malaya, the
Dutch East Indies and nondesert
Africa, a suitable laterite is found
but in other areas the soil must be
firm, solid and nonfriable and graded
to ive adequate stability. - The soil
should contain sufficient clay. to
provide the necessary cohesion and
water to give it the optimum mois-
ture content so that when rolled
a hard surface will be produced.

Kerb-stones

All pitched base courses tend to
spread laterally and thereforeshould
be provided with adequate haunch
support in the form of rigid abut-
ments or kerbs. -Where new roads
are being made, old roads widened
or realigned, it is recommended that
abutments should be provided. In
rural areas submerged kerbs laid
flush with the wearinp surface using
larpe hand pitched stones firmly
held in position by the berm are
advisable. Where a road is con-
structed across a sand subprade it
would be dangerous to consider it as
beind confined- and the provision of
abutments would be advisable to
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. prevent possible movement by the

wheel load pushing up the pavement
on either side. In built.up areas, on
embankments and over and under
bridges kerb.stones should be used
with an effective colour contrast to
depict the line of the road. Here
a concrete abutment as deep as the
pitching with ¢” upstanding to form
the channel is recommended where
a bituminous carpet is Poind to be
laid. The kerb should then 3o on
top of this and have a face of 4".
To improve visibility at might a
white cement finish is advisable.

Pitched Foundations
These should be bedded normally

on a sub base of 3" to 4" of pravel.
Stones passing a 9" ring but retained
on a 5” rind are & suitable size for
pitching. They should be bedded
on their broadest face with the apex
uppermost and the spaces filled with
13" to 3" stone and any projections
knocked off with a knappind
hammer. Solinp stones should not
be laid flat otherwise wobble will
occur under heavy tradic and the
pavement will be loosened and
crack up.
carried out with a 10-ton roller and
the surface watered and blinded as
necessary  whilst rolling, until
thorouphly compacted.  Rolling
should be commenced at the sides

and worked propressively towards:

the crown. Stone pitching is a
matter of some controversy and
larpely dependent on the shape of
the stones but the broadest face
down method works on the principle
of the wedpe-shaped cavities bet-
ween the bedded pitching being
fillel with the 13" to 3 stones,
which are forced in giving a dense,
stable mass. Whatever the shape
of the stones the object of pitching
them is the same. The cost of
good pitching is hiph nowadays.

Macadam Base

Alternative consists of successive
layers of broken stone, with eack
layer blinded with fines. - This type
of base is ‘‘flexible” as opposed to
the ‘‘semiflexibility " of pirching.
A waterbound Macadam surface is
invariably laid with a compacted
thickness of 4" on a pitched
foundation. Alternatively it 15
laid on a 4" base or more, depen-
dent on the stability of the subgrade

Compaction should be:

a
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of broken stone on top of a com-- topping of ranular cabook or clay

pacted subprade as is shown
earlier in the paper in the Cross.
Section of McAdam’s road. Where
the road is laid on a pitched
foundation ‘it is ususlly laid in two
layers, a base course of 2" to 23"
stone beinp rolled in after the

" surface has been watered, then after

complete compaction a second course
‘of 13" to 2" stone is applied. Rolling
as before i1s commenced at the sides
and worked propressively towards
the road. A thin
binding course of fine pravel and
sand, road metal screenings, or Brit,
is then spread on the surface at 3 to
4 cu. ft. per square, watered and
‘rolled to complete compaction, It is
important to effect the mechanical
bond between the pitched

~and/or fill before the blinding is

“a

. approximately.

applied otherwise interlocking will
not take place. In this last operation
the surface is thoroughly wetied and
the slurry worked up by the roller
is brushed over the surface to fill

- any interstices prior to the next pass

of the roller Uependent on the
hardness of the stone a 6 to 10 ton
roller is usually found adequate.
In Ceylon where the stone 1is
somewhat crystalline and therefore
a friable ipueous rock, an 8ton
roller should suffice.

In a Macadam surface the impor.
tance of prading metal to secure
perfect interlocking cannot be over.
stressed and the following points are
worthy of mote:—(1) The size of
stone should be inversely propor.

tional to the toughness of the stone,.

with a limiting maximum of 2.
However, 3" is
permissible for softer stones like
laterite and harder stones should be
limited to 14" fauge thouph, in
peneral, in Ceylon, 24" gaupe will be
safer, (2) The stone should be
anpular with well defined edpes and
cubical rather than flaky, (3) The
stone should be raked off stacks into
baskets and screened free of dirt, (4)
Spreading should be dore by a
twisting motion of the basket to

avoid sepregation of the stones and’

allowance made for 25 to 30 per
cent. compaction, (5) During laying
the camber should be checked by a
template at 25 to 50 ft. intervals, (6)
The amount of screenings (3" to 1/8")
necessary will be in the repion of
2_cu. ft. to 3 squares. - A final

il

stone’

soil containing 75% coarse sand may
be used but on no account should a
vepetable soil be used. The quantity
of water required will be 80 to 90
gallons per squre, (7) A new road
may be open to traffic 2 to 3 days
after completion depending on
weather conditiions’ but some

authorities consider it unwise to-

open newly consolidated work to
tratic until it has dried. Traffic
should be made to use the whole
surface so that any weak spots may
become apparent before applying a
bituminous dressiny and also
* tracking " will ba prevented. The
road should be left open to traffic
for 2 to 3 months or as lon} as
possible to allow for settlement
before surfacing, (8! When cosolida-
tion is complete the berms should
be made up on either side with
lateritic soil, sloped to a slizhtly
preater camber than that of the road
and compacted by hand rollers, (9)
The berm on each side could well
be made a maximum of half the
width of the road surface to allow
for possible wideninp later and/or to
prevent the encroachment of ribbon
developed building., In conclusion

“the Department of Scientific and

Industrial  Research,

Harmond-
sworth, England say : .

“Water-bound macadam depends
for stability upon the mechanical
interlocking of the stones ;.the fine
material required for binding is
added only after the maxzimum

“interlocking, has been obtained by

heavily rolling the dry stone. It is
essential, therefore, that the stone
should have a high crushing
strenpth.

For similar reasons the resistance
to attrition abrasion and impact
should be as high as possible, though
these properties were probably more
important in the days of horse

traffic and irontyred wheels, haviny

a hizh load-concentration.
The binding properties of the

stone dust as measured by the
cementation - value have little

relation to the other mechanical

properties. Obviously a  high
cementaion value is an advantape,
but it should not be soupht at the
expense of crushing, strenpth *'. '
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Rolling’

Some authorities consider that the
use of a light roller primarily is
necessary for correct mechanical
interlocking as a heavy roller is
considered to crush the stone surfaces
unduly without consolidating. This
may be true where soft stone is
encountered as in Madras but in
Ceylon should not be necessary.
Certain specifications call for the
use for either three wheel or tandem
rollers but in recent” years rollers

between 6 and 30 tons have been

found suitable for most road’
compaction tasks. The actual
weight of the roller is not the
measure of its compacting power but
rather the way in which -its weight ~
is transmitted throuph the wheels
to the road surface. Accordinply,
rolling normally means the use of a
threé-wheel roller having a compres.
sion of not less than 350 1b, per.
lineal inch width of roll ; except in’
special eases involving sand clay or
top-soil, where a tandem roller-is
sometimes preferable and similarly
for asphaltic concrete work, rolling
should continne until there is no
appreciabie movement in front of
the advancing roller. A satisfactory
depree of compaction has
obtained if a loaded bullock cart
leaves no indentation when passing
over the rolled surface. The
averape progress of a power roller
might be approximately 80 squares
of compacted roadway par day but
naturally this varies with the type
of water and local conditions.. The
action of the roller should be smooth
as unnecessary vibration in the early
stages will set up waves in the
surface. The propress should be

continuous and uniform with change

of direction carried outside the limits .
of the newly compacted surface. If

ro}ling is carried out over half the

width at a time it should commence

at each side and work towards the .
crown with a central sirip beind

left to make a final clean joint.

Cross rolling is recommended sfter-

wards, where the road is wide

enough. Frequently, soft or wet

subgrades will compel suspension of

the rolling,

(To be c'ontinu?d)

been -

'EARTH AND EARTH MOVING EQUIPMENT
ol

¢

Earth and Excavation Material

The materials encountered in ex.
cavation and hauling vary consider.
ably in composition, weipht and
texture. Materials vary from granite,
rocks, porous sand, to hard or soft
impervious clay. Granite and rocks
need Dblasting operations using
pneumatic drills, jack hammers,
compressors and exzplosives. The
only possible way of loading rocks
on to trucks is by means of hiph
powered shovels. These shovel
buckets should be coustructed out
of tool steel, to withstand the heavy
wear and tear. However in confined
places like in tunnels, the writer

. has seen muck conveyors employed.

These are elevating praders with
a shovel attachment fitted in front
of it. The wear and tear on these"
machines are very heavy indeed. *-

Impervious, semi-pervious and
clayey material are cohesive and.-
therefore cut very well under a
scraper blade or under the blade of
an elevating prader. These mate.
rials have the property of cuttin® in
the form of a ribbon  #nd therefore

without much loss, they fill the

bowl of a scraper. Sand =acts very
poorly under a scraper or elevating,
grader. The sand beinp cohesion.

less just slips off. Sand is best ,

handled by a clam shell or dragline
bucket and dumping trucks. How-
ever sand contains less voids ina
similar heap and will Bive more
yardape than earth or clay.  Thus
it will be appreciated how much the
difference in the material handled
affects the performance of excavation
and hauling. The unit weight of

- the material will either retard or

accelerate a load. All other factors
being the same, a light material
will make a bigger load than very
heavy material. Moisture in one
material acts as a lubricant towards
reducing Joading and rolling fric-
tions and resulting, in a bigger load,

‘while moisture in another material

will cause stickiness and consequent
hampering of progress such as in
clay. Therefore each type of mate.

v

/

The first part of this paper vead at the Engineering

Association of Ceylon appeared in the November Issue.

rial needs a different treatment and
method of handling. An inaccurate
caleulation around which equipment
would be bought micht run invest-
ment and purchase figures clean out
of proportion. ere 1s another
instance where the skill of the Exca-
vation Engineer comes to play.

The distinction between the
various classes of material is a
matter of relative porosity and
permeability dependiny upon the
mechanical 3rading and clay content.

In peneral materials classed as
impervious contain not less than 10%
and not more than 35% by weght
of particles havinp a diameter less
than 0°002 m.m. as determined by

.the Standard Method of Mechanical

Analysis, and has a rate of perco-
lation less than 2 ft. per annum.

Materials classed as semi.pervious
contain not less'than 20% by weizht
of particles passing the 200 mess
sieve as determined by the Standard
Method of Mechanical Anslysis.

The Standard Proctor Method of
Soil Compaction poverns the con.
struction of rolled fill embarkments,
The Standard Proctor Method
determines optimum placement con-
ditions, and determines optimum
moistare content of material to
obtain the maximum density. Mate.
rials are usually placed in rows
approximately parallel to the axis of
the structure, spread in layers of 8"
in thickness and then compacted
with about 12 roller passes of sheep-
foot tampers.

Roots and stones larger than 6” in
diameter should be removed. If the
material is found to be too dry water
is sprinkled by mobile bowsers and
the material brought close to its
optimum moisture content.

In a dam the most impervious
moterials are deposited in the core
with semi-pervious material on the
upstream prism. The most pervious
material should be deposited in the
downstream prism with such grada.
tion between them that there is no
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demarcation between materials of
widely different porosity.

Care should be taken to avoid the
formation of lenses pockets, streaks
or layers of materials differing sub-
stantially in texture, gradation or
quality to that of the surrounding
material.

Sand and crushed rock are used
in dams in the form of inverted
filters. Such pervious filters have
the property of dr.winy down the
seepade line of water and safely dis-
charping the seepape water out of
the dam without any detrimental
effect to the dam—namely by avoid.
inp, the washing away of soil parti-
cles, and keeping the seepape line
well within the body of the dam.
The theory of the inverted filter can
well form a subject by itself to be
embodied in a technical paper.

Maintenance

Besides efficient operation, the
efficiency of an earth movinp fleet
depends largely on the efficiency of
the repair pangs. This includes the
Mechanical Engineers, Master
Mechanics and their foremen. Their
business is to see that all mechanical
equipment are efficiently maintained,
promptly repaired and daily ser-
viced. Direction  of operations in
the field is not their responsibility.
They need not assume any respon.
sibility at all in this direction. The

* time they spend inthe field watch-

ing civil enpineering operations"
could be more usefully speat in the
shops and with the Breasinp trucks,
in keeping the machines in a proper
state of repair.

The writer's way of judaing the
efficiency of the mechaniecal repair
staff’ is to take count of the number
of machines lying idle in the shops
awaiting repairs. The less the
number of machines in the shops
and in the feld on this score the
more efficient is the Mechanical”
Enpineer and his staff. ' Preventive
matutenance should be the first aim.
A quick efficient repair and ‘a
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prompt turnover of the machine
should be the constant object.
** Keep the wheels moving ™ should
be the motto of a repair workshop.

To assist the. mechanical engineer
in running his shop efficiently, he
should have the services of a
competent spare parts warehouse.
man. This person 'should be
thorouphly conversant with the
market prices of spare parts, sources
of supply and should know what
minimum stocks of spares of all
varieties should be carried in stock.
When stocks run below a certain
minimum, he should have the
foresipht to have them replenished
in time,
a machine due to the lack of a
spare part is nothiny short of being
“criminal waste”., A whole earth-
moving fleet can be crippled by a
inefficient warehouseman. It is
within the writer's knowledpe where
tractors have been idle for months
on end due to the lack of a small
item like a heavy cotter pin or a
bolt. When the occasion demands,
it would pay at times, even to pay
five times the recopnised market
price to puchase a spare part, should
it be out of stock at the stores, and
put the machine to work rather than
wait for days till a part arrives from
the agents overseas through normal
channels. It should be borne in
mind that the hourly cost of
allowing 2 machine to lie idle
includes the cost "of owning and
payiny interest on the oripinal
investment; leave alone the bad
reflection on production out on the
job. In countries like the U.S.A.
and Enpland it is not quite necessary
to carry a larde stock of spares to
maintain the machines.
call on the local dealer and the
express delivery available would
allow the mechanic to have the
spare part ke needs in a fraction of
au hour. But in countries like
Ceylon which by steamer is two
months from U.S.A. and one month
from Enpland at the minimum, it is
imperative that the parts warehouse
should be well stocked. By having
.2 larde stock of spares, a defective
part that normally would have
stopped propress pending repairs
-could be exchanged for a new one
from stock, while the old part is
repaired and reconditioned at  the
shops and poes back to the stores,

To unnecessarily hold up -

A phone .

The value of the spare parts stock
may often more than double the
cost of the machines in operation.
But yet this is a sound investment.
It is by no means idle capital.

If the writer has his own way he
would charpe to the overhead
account of the parts warehouse,
the hire changes on 8 machine
including that of the operators kept
idle due to a depleted stock of spare
parts.  Similarly the overhead
account of the mechanical repair
shops should be debited the cost of
hire of machine and operators kept
idle due to inefficient repair
methods. Whilst it is veasonable to
charpe the cost of reasonable down
time to effect a repair on a damape
occurred by a field opération, to "the
field work item. This way there
will be a correct reflection i facts
and figures on the efficiency of each
individusl party. It is also poor
business to expect an old part to be
returned to the store before
obtaiuing a new psrt in exchanpe,
merely because a storekeeper wants
to keep his stock books straipht.
Storekeepers little reailse the harm
they do in keepinp machines idle
due to inconsiderate actions on their

part.
Cost Keeping

In purchasing a new machine, a
person is investing money with a
view to obtain a profit in addition
to recovering the original outlay
plus the bank interest, To do this
he has to cut down the overhead
and interest charpes by working
round the clock in two or three

shifts. At the Gal Oya Project all .

the above methods are adopted.

The above should not be achieved
at the expense of preventive
maintenance, 3reasiny and
lubrication. Itis not necessary to
have the machines in a showroom
condition, well washed and polished.
It is in fact impossible to keep
earthmoving machines in that
condition if they are usefully
employed.” Inner cleanliness is the
most important thing—correct and
proper lubrication. Makers who
have spent much time and money
on lubrication research specify the
lubricants and the time iatervals.
Their recornmendations are hard to
be improved upon by anyone in the
field and the owner 1s well advised

to adopt them.
.

20

15, 1950

At Gal Oya preasing is done at
the end of every 44 hours operation.
This way the whole fleet operates
for 13 hours and is serviced for 6
hours. Hiphly mobile machines
like trucks and Euclids are serviced
at a central station, while modern
pressute servicing units installed on
trucks move, from one fleld job to
another, servicing slow moving
machines such as Tractors, Shovels,
and Loaders. ‘

The hire charpe per. hour for.

owning and operating a D/8 is made
up as follows :— '

Cost Per Hour
Rs. Cts.

1 Cost of purchasing,
" freipht, delivery aad
assembly ;  divided
by the number of
machine hours
during its  useful
life, — ‘
Rs. 79,500 5—30
Houis 1,5000
1i Interest on the initial
outlay divided by
the number of ma-
chine hours ...

i Cost  of fuel, oil,
Brease, an averape.
worked over 3 larpe
period of time for
the particular make
and size of machine..

iv Cost o servicing,
preasinp, mainte-
nance, running field
repairs, an averape
worked over a large
period - of time for
the particular make
and size of machine.

v Cost of shop repairs
and replacements an -
hourly averagpe
worked over a larpe
period of time for the
particular size .and
-make ..,

vi Cost of operational
labour ... e

vii Cost of supervisory
overheads ... wor

viii Profits ; office over-
heads and admistra-
tion, ...

9—03

8—00

5—00
3—-15

3—05

Total cost of owning and

operating per hour Rs. 38—55

4—06

From the cost study made as
shown below it will be appreciated
that it costs a pretty tidy sum to
own a machine even for one hour.
There-fore it will be realised how
important it is to keep the machine
working, and earning for you at all
times.

It i sometimes asked whether it
s economical to machanise when it
costs so much per hour even to own
a machine. Mechanisation is a
sound investment in spite of the
initial outlay. It brings abont a
quick return and turnover. How-
ever the situation must be handled

})y capable men and estimalors. It.

is a safe estimate to expect earth
moving machines to work efficiently
for 3 years and at the most 6 years.

.

Therefore planning of jobs should
be done accordingly. However the
above is not a hard and fast rule.
In six years makers radically change
their. models making it difficult to
obtain spares for the obsolete ones.
Also materials like rubber and
fabric perish through passage of
time, even if the machine is not
used frequently. Therefore one
must Bet the best out of the machine
during its useful lifetime.

Conclusion

In passing mention must be made
of what Eistein says in that ' Good
brains are wasted on men ‘who
march in rank and file to the rhythm
of a drum, the spinal chord would

do".
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This is true of men _carrying
baskets of earth on their heads,
Men are meant for better work.
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APPENDIX 1. PRODUCTION AND UNIT COST TABLES '

Rates Include Cost of Owning, Operating, Repairs and Depreciation . '
. Production for 8 . . i
Work Item Type of Equipment ho::s ;ce;t;:x‘a :}:‘in . Unit R‘i:‘“ IE:::
1."| Jungle Clearing .
Light Dozer & D8 1°00 Ac. Acre 308°40 .
Medium " " 0°75 Ac, . 46260
Heavy Cables,
Dozer & D8 050 Ac. " 616°80
2, | Stripping Borrow Areas Cats & Cans 180 Cu, ydf. Cu, yad, 2*75
3. | Ezcavation '
(a) Deepcuts & larpe area | Elevating 3raders 2392 Cu, yds, Cu, vd. 063 .
Pneumatic : 178
tyred bottorm 257 Cu, yds. Cu. yd. . 1-15
Dumpers
" (600" to 2 mls, haul)
(b) Deep cuts in pockets Shovel and dumpers 928 Cu. yds, Cu, yd. 079 ‘ A
/ (Euclid end dump) 153 Cu, yds. Cu., yd. 192 271
(¢) Excavatiny in river | Drapline 670 Cu. yds, Cu, yd, 083
bed and loadin® sand | Euclid Bottom k 1'?7
Dumpers 261 Cu. yds. Cu. yd. 114
4. | Spreading Dozer & Rakes 4291 Cu: yds, Cu. yd. 0-08 A
Watering, Water.w.sgon 3000 als. 5216 Cu, yds. Cu, vd. 0°'060 037
Consolidating Sheepfoot tampers and Trac-
‘ tor D/8 1584 Cu, yds. Cu. yd, 0228
5. | Finishind grading slope Dozer D8 . 80 sqrs. Square 385
6, | Dozin} earth short distance
(say 302")
. (a) DI8 Cat 320 Cu, yds, Cu, yd. 096
{b) D/7 Cat 276 L, . woon , 097
- (c) Di6 Cat 230 ,, o, e 1 0,98
(d) DJ4 Cat % ., . DA 200 . .
(e) DI2 Cat 60 v " " " 2°60

21
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APPENDIX 2: UNIT COST PER HOUR

Useful

Cost of Owning Major Fuel Labour Labour Over- Interest Cost -
new Life of and Over- and for for ‘head  and hov
. Machine Machine Depre- hsul Lub., repairs opera- charpes Profit
Equipment . ciation Qil and ting,
service
Rs. cts. Hours, Rs.cts. Rs.cts. Rs. cts. Rs, cts. Rs.cts, Rs,cts, Rs,cts, Rs
1. D8 Tractor 79500°C0. 15000  5°36  5°00 9°03 800 315 305 502 3855
2. b6 Tractor aen 6568500 15000 440 4°50 600 450 315 2*25 372 28°52
3, Carry all Scraper .. 39050°00. 20000 1'95 1005 *50 2'50 31 153 252 19°36
4. Catand Can Combination, 725 1505 9'53 1050 3'46 458  T55 5792
5. Euclid quder vee 9076000 1¢0C0 907 4750 625  20'00 315 860 14°18 10875
6. Loader ard one Cat Com- .
bination see s 14°37 52'50 15°28 2800 630 11'65 1920 14730
7. Loader, Push Cat & Pull
Cat woe 1967 57'50 24*31  36°00 945 1470 24'41 186°04
8, Euclid Bottom Dumper ‘ _ ’
(10 Cu, yd.) ... 68548°00 28000 2:45 14°25 502 6°00 1'58 292 482 3704 -
9, Euclid End Dumper '
(5 Cu. yd.) ... 65677°00 28000 2°35 1425 5402 600 1'58 292 4482 26794
10,  Shovel R, B. 51 A
(24 Cu. yd) ... 175592:00 1500  11°70 3730 9'50 9°50 375 717 1181 90°73
11, Shovel Ospood '
(2% Cu. yd) .. 266550'00 15000 1775 31'50 8'35 1165 375 7°30  12°04 9234
12. Shovel Ospood )
(1% Cu. yd.) ... 17403500 15000 11760 2_3‘40 600 12°40 375 571 9:41- 7227
13.. Shovel R. B. 22B oo 86010°00 12000 720 7'80 375 6'15 375 » 2°92 482 3699
1 4 »- . :
14. Motor Grader e 4763700 15000 318 18'82 475 594 3'32 362 597 4580
15. Bucyrus Erie 38B v .
. (2% Cu, yd). 19551500 - 15000 13°05 24°'05 415 9'50 3475 551 910 69°71
16. Cat and Roller combina- : . ‘
tion 850 5°25 9'28 10°00 © 3°15 357 589 4519
17. Water Wagon . aee 65677'00 2800 2°35 1425, 5°02 6'00 1'58 2°92 4°82 36°94
18, H. D. Ripper R Flat  Rate Per Month Rs, 1500
19.  Sheepfoot Rollers (4 Nos.). 3186000 11600 275 25 25 200 — ¢ 52 ‘86 6°63
20. D/1 Tractor e T73968°00 15000 4'93 4775 750 6'25 315 2:65 4°38 3361 ‘
21, D/4 Tractor 34650°00 . 15000 231 "4'50 500 400 315 186 313 24:02
22, DJj2 Tractor T e 27100°00 15000 1'81 4'00 3400 350 315 154 2'55 1 19'55
22

THE BUILDING GAZETTE, DECEMBER

LAW REPORT

LEVY OF PROPERTY TAX

The procedure to be followed by
the Corporation of Madras in assess.
ing, property tax was decided by
Their Lordships the Chief Justice
and Mr. Justice Viswanatha Sastri in

a case between the Corporation of -

Madras and a tax.payer, referred to
them by the Chief Judpe of ‘the
Court of Small Causes. =~ -

The dispute arose in respect of
premises No. 37, Mount Road.
The annual rental value of the
Property was fixed at Rs. 5,939 and

" property tax levied on that basis

prior to April 1947, Daring the
first half year of 1947.43, the
Corporation determined the value of
the same property as Rs. 41,490 and
assessed a tax of Rs. 4,771.5.7.
The assessment was confirmed by the
taxation Appeals committee of the
Corporation and on appeal by the
assessee, the Chief - Judpe of the
court of Small Caunses fixed the
annual rental value at Rs. 19,035.
The present assessee purchased the
property in  Februaey 1946 for
Rs. 5 lakhs and effected additions at
a cost of Rs. 2,30,000. The
Corporation based the assessment at
6 per cent of Rs. 7,30,000.

" In appeal the Chief Judpe of the
Court of Small Causes fixed the
wvalue ‘partly on the basis of the

 annual rent and partly on the basis

of 6 per cent of the capital of
Rs. 2.30,020 invested for improve-
ments and additions. Both the
assessee and the  Corporation
disputed the wvalidity of this
conclusion and applied that the
matter be referred to the Hiph
Court.

In the course of their judpment,

. their Lordships observed that the

fact that a portion of the building
was recoustructed so as to enable a
trade or business in motor cars to be
carried on did not render the main
part of Section 100 (2) of the City
Municipal Act inapplicable or to
attract the first proviso of the same
clause. The main part of the
Section applied to all land and
buildinks capable of beiny ordina.

“rily let whether for residence or

/

]

for carrying on trade, = business,
profession or vocation and whether
actually let or occupied by the
owner. Their Lordships also
observed that Section 100 (2) of the
City Municipal Act did not .limit
the 3ross annual rent of land and
buildings to the fair rent fixed by
the Rent controller under the
Madras Rent control Act. This
was an enactment intended to
operate as a check on rack-renting
and arbitrary evictions and not an
enactment dealing with the valuation
of land and buildings for assessment
of tax.

Dealing with the decision relied on
by Counsel for the Corporation,
Their Lordships observed : '‘'We
do not, however, consider it proper
to repard the statement of the
Judicial Committee (of the Privy
Council) cited as a pronouncement
of universal application to all land
and buildings assessed under Section
100 (2) of the City Municipal Act,
irrespective of the nature, -extent
and locality of the property, the
history of its letting, the rents paid
for it and similar -properties in the
neighbourhood and other ’like
circumnstances. Motreover, the
Judicial Committee lent no counte-
nance to the view that six per cent
of the estimated market value of the
land at the time of assessment and
the estimated rent of the buildinp as
prescribed by the provision should
or could be taken as the basis for
assessing the annul value of Jand
and building under the main part of
Section 100 (2), They merely sup.

-pested a reasonable percentape of

the capital value—notsix per cent.

as proper to be taken into considera.
> PL . ,

tion in assessing the annual value.”

Their Lordships further expressed
the view that in the present case it
would be oppressive and unreason-
able to take six per cent of the
capital cost or the total outlay,
namely, Rs. 7,30,000 as the basis
for assessing the annul value. They
considered that three per cent on
the outlay would be a safe basis for
arriving at the annul value. * If the
assessing authority or the Chief
Judge of the Court of Small Causes
had proceeded on right principles in
fixing the annual value, Their Lord-
ships observed, they might not have
been inclined to interfere with their
decisions as repards mere valuation.
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PERSONAL

.Dr, K. L. Rao.

Dr. K. L. Rao, Designs Enpineer,
Madras P. W.D., has joined the
services of the Union Government
as Director, Central Water Power,
Irripation and Navigation Com.
mission, New Delhi. i

Mr. S,/ Krishna Iyer:“

Mr. S. Krishna Iyer, the veteran
Building Contractor of Madras has
been appointed a member of the
Committee which 1s to 0 into the
question of fixing of minimum wapes
for employments on road construc.
tion, buildin® operations and stone
crushing.

. Mr. N, Kesava Rao. {

Mr. N. Kesava Rao, B.A., B.E,,
I.S.E., M.LLE, has joined Messrs.
Sathyanarayana Bros., Madras as
their Consultiny Engineer and is in
charpe of the new Assembly Hall,

Mr, A. Komora.

Mr. Komora, an American enpi.

* neer of out-standing ability has been

appointed Chief Engineer of Damo-
dar Valley Corporation at a salary of
25,000 dollars per annum, subject to
income tax.

Mr. N. S. Lamba.
Mr. N. S. Lamba. of Ambala has

been elected an Associate Member
of the Instimution of Sanitary Engi.

"neers, England.

Mr. M. Meeran.

Mr. M. Meeran, City Enpineer,
Madrad, it is learnt, has been invited
to address the annual patherinp of -
the Institute ot Builders of India,
which is scheduled to be held in the
last week of December.

But both of them had proceeded on
an inadmissible basis and on an
erroneous interpretation of Section
100 {2) of City Municipal Act.
Their Lordships in the ecircum.
stances directed that the apnual
value of the property be fixed on the
basis of 2 monthly rent of Rs. 1,825
less a deduction of 10 per cent
allowed under the Section 100 (2)°
of the City Municipal Act.
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MODEL INVESTIGATIONS OF A VENTILATION
SYSTEM FOR THE DEBATING CHAMBER -
OF THE HOUSE OF COMMONS."

BY L. E. PROSSER B.Sc, M.I.MechE., R. EDMONDS AND R.J. STEFFENS, B.Sc.

The adequate ventilation of 'the
House of Commons has been a
constantly recurring problem. A
Select Committee appointed in 1913
investipated the matter with parti-
cular reference to the amount of air
required, its temperature and
humidity ; snd in 1920 experiments
were made by the National Physical
Laboratory in order to provide
quantitative data which would
indicate the best method of applying
the peneral principles of ventilation
which Dr. Leonard Hill had pro-
pounded to the 1913 Committee.
These principles were defined as
“A peneral circulation of air
over the heads of the occupants of
the Chamber without prejudicing
the natural heat at the feet and
extremities of the members.” Asa
result of experiments made by the
National Physical Laboratory in
1921-23, both on a one-eiphth scale
model and in the Chamber itself
during a summer recess, modific-
,ations to the ventilation scheme
were supdested by the Laboratory
and some of these were incorporated
in the existing ventilation system.

The proposed rebuilding of the
Debating Chamber, following the
destruction by enemy action in 19490,
afforded a suitable opportunity for
replanning the entire ventilation
systemm, and the Select Committee,
on sappointing the architect, Sir
Giles Gilbert Scott, O.M., R.A_, and
" the consulting enpineer, Dr. Oscar
Faber, O.B.E., suppested that the
National Physical Laboratory should

*» Communication from the
Physical Laboratory. - Abridged.

National

be consulted on any scientific
problems involved. The followind
report is an account of the model
tests carried out by the Enpineering
Division of the Laboratory on the
ventilating system proposed by the
consulting enpineer. The investi-
pation . was carried out for the
Chief Scientific Adviser, Miunistry
of Works.

The problem is essentially one of
coolihp, as the Debating Chamber is
almost - completely enveloped by
other rooms which are themselves
to be kept at an equable temperature.
Accordinply, the not inconsiderable
thermal output of the occupants
confined in the relatively small
chamber must be absorbed by
artificial cooling to prevent  a
danperous rise of temperature. The
method supgested is to- introduce
clean air at about 8 dep. or 10 dep.
F. below the mean. temperature of
the Chamber, a mazximum quantity
of about 30,000 cub. ft. per minute
being required to remove the heat
aenerated by the occupants. This
quntity is greater than that required
for normal air replenishment and
the chief difficulty is to introduce it
without ecreatin® unpleasant
draughts. . In the novel scheme
supgested by Dr. Faber the air is not
introduced through floor pratings,
as in the old unsatisfactory method,
but throuph horizontal ducts below
the palleries and inclined ducts in
the ceiling, so that the cool denser
air will fall diaponally and cause
local circulatory systems. By this
means the air currents will blow
towards the faces of the occupants,
and a certain amount of variability

N4

can be obtained by supplyipg the
air alternatively from one side or
the other.

It was . considered that reliable
information could be obtained by
the use of & small-scale model of one
end half of the Chamber, the sir
currents being mostly transverse to
the length of the chamber and
hence parallel to the plane of
section. It will be realised that
the choice of a suitable scaleis
a result of compromise between
conflicting requirements. In this
case it was considered essential to
simulate in the model the effects
caused by differences in density
between the cool incoming air and
the warmer air in the Chamber, so
that the correct trajectory of the air
currents should be obtained. This
requirement (which is tantamount.
to full.scale *“ Froude number”)
can be obtained by increasing the
temperature difference in proportion
to the decrease in linear scale, or by
decreasing the inlet air velocities, or
a combination of both. There were
objections to decreasing the air
velocity, while high ‘temperature
differences in the model were
undesirable owing to radiation
errors. It was thought that a
quarter-scale model using fullscale
velocities, with temperature diffe.
-pence about four times full scale,
e, up to 40 ‘dey. F., would be
reasonable, and such a model was
constructed at the National Physical
Laboratory..

The model was however, working
at only onequarter full scale
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'"Reynolds number,” which meant

that any forces arising from viscosity
effects would be exapperated. It
was expected, however, that at the
relatively high Reynolds number
involved these effects would be
small, but in view of the importance
which had been iven to simulating,
full-scale Reynolds number in the
earlier model work (a one eiphth
scale model using eight times full-
scale velocities) it was considered
desirable to check the assumption
by constructing in the Exhibition
Hall at Earl's Court a. full-scale
mock-up of a -section. of the
Chamber. Tests carried out on
both models under similar conditions
indicated that there was no
appreciable effect involved due to
the difference in linear scale between
the two models, and confirmed that
the quarter-scale model adequately
represented conditions obtaining in a
full-scale test as far as alr velocities
and the air-flow pattern were con-
cerned. The quarter:scale model had

" the advantages not only that stable

conditions could be more quickly
obtained, but that modifications to
the ventilation system which
suppested themselves during the

.course of investipation could be

more easily tried out on this smaller
scale.

The model erected in the Enpi-
neering, Division of the National
Physical Laboratory was a
formalised reproduction to one-
quarter scale of the half of the

Debating Chamber containing the

Speaker's Chair, It was approxi-
mately a 13-ft. cube and the front,
¢orresponding to the centre section
of the Chamber was. plass panelled
for observation purposes. The roof,
back and two sides were double-

. walled, so that the warm air passing,

from the Chamber through ducts in
the ceiling practically enveloped the
model before escaping at about floor
level, and thus minimised conduction
losses from the Chamber,

All the air inlets envisaged in the
new ventilation scheme were
included in the model.  These

- comprised three parallel rows of

apertures under both side palleries
and a row of inlets over the palleries
at the junction of each side wall and
the roof. The ‘‘roof” inlets were
extended duriny the experiments, at

first to the full lenpth of the side
walls, and then further ts include
the whole of the end wall (ie.,
above the Press Gallery). The air
outltets consisted of two lenpitudinal
slits in the roof itself. The rows of
benches ‘in the Chamber were
reproduced in the model and fitted
with §0.watt electric lamps, supplied
from a reduced voltage, to simulate
the body heat of the occupants.
Metal cowls were placed over each
lamp to reduce loss of heat by
radiation (the human body dissipates
its heat largely by -warming the
surroundin® sir in contact with 1t
and thus causinh  convection
currents).

Cool air was drawn by a fan from
outside the Laboratory and passed,
by means of a system of control
valves, to any set, or any combi.
nation ‘of the four sets, of the inlet
ducts. The quantity of sir supplied
to each of the sets of inlets was
measured by calibrated orifice plates.
The air delivery from each inlet
was made approximately uniform
by feedind it from the supply duct

.throuph perforated plates offering a

relatively hiph resistance, so that
variation in pressure in different
parts of the duet was unimportant.
A final adjustment was made by
blocking up a proportion of the
holes until a uniform discharge was
obtained as measured by a Pitot
tube connected to an electrical micro”

‘'manometer.

As it was desirable that the air
flow and temperature in the model
should be disturbed as little as
possible "during test it was found
necessary to make observations and
measurements from outside the
model. This was achieved by
employing hot-wire anemometers
for measuring alr velocities, ,and by
reading temperatures indicated by
fnercury thermometers with the aid
of a suitable telescope placed outside
the model. The hot-wire anemo-
meters used were made to a pattern
designed in the Aerodynamics
Division of the Laboratory. They
consisted of an electrically-heated

wire housed in one bore of a twin

fine-bore silica tube, the other bore
containing the thermocouple wire,

To permit of observations of the
peneral airflow pattern obtaining
under specified test conditions, a
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simple form of smoke generator was
devised. The penerator consisted
mainly of an electrically-heated
boiler containing medicinal liquid
parafin. The vapour is produced
under a small head of hiquid in a
reservoir connected to the boiler by
rubber tubing, and escapes as a fine -
jet through several small holes, each
about 0°02 in. in diameter, in the
heated outlet tube. The wvapour
cools on emerging and condenses to
form a white, non-heavy cloud, thus
permitting  observations of air
currents in its neiphbourhood.

The results of. tests carried out.
on the quarter.scale model form the
basis of the conclusions given later.
As far as possible these tests were
conducted in a set manner throuph.
out the investipation. For instance,
velocity and temperature measure.
ments were penerally taken at about
20 different positions in the mode),
each of these positions beinp decided
upon initially and used throughout. -
Slight wvariations were, however,
made in some of the 3allery
positions. Thus, the variation of
velocity with  differing  inlet
conditions could be obtained for
each test position and this
information used as supplementing
that which showed how the mean
velocity in the Chamber varied
from test to test. '

The peneral procedure adopted
for each test was, firstly, to obtain
an idea of the flow pattern by means
of smoke observations and then to
proceed to actual measurements of
air veloeity and temperature. The
measurements were carried out in
three stages, the anemometers and
thermometers on the floor and on
the side alleries beinp moved at
each stage.  Usually, the two
anemometers on the back allery
were kept in the same position
throughout the test.

.

No attempt has been made in this
report to present the larpe amount
of quantitative data obtained in the
course of the investipation, and in
order to simplify the presentation
of results the tests have been
divided 1nto a number of aroups, a
peneral desription of each proup of
tests being piven. In most cases an
exploration with a smoke 3enerator
was made. For quarter.scale model
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© tests the quantity of air supplied
was 1/16th of that required for full.
scale tests, and the temperatare
difference was four times the full
scale value. This produces, theore-
tically, air velocities equal to those
obtained in full-scale tests and the
airflow pattern shonld also be
similar in both full-scale
quarter-scale model tests carried out
under relatively the same conditions.
A note on the scale effect is Biven
in the Appendix.

The tests conducted can be
summarised as follows:—

(1)’ In order to verify the
assumption that a reduction in
Reynolds number to one-quarter of
- full-scale value—swhich is necessary
in order to preserve the correct
buoyancy forces in the heated
model —~would not materially affect
the results of tests, some preliminary
experiments were carried out with
a ranpe of inlet velocities, air beinp
admitted under the ggllery at one
side only. For these investipations
the heatind lamps were not used and
the incoming air was at approxi-
mately the same temperature as the
‘model and its existinp alr content.
. The general air-flow pattern obtained
remained substantially the same
throughout this series of tests and

and.

the results indicated that the induced
velocities were approximately
directly proportional to the quantity
-of air supplied. :
(2) A series of tests was then
carried out admitting air from the
Speaker's left-hand side, both from
the pallery inlets and from those "in
the roof above these inlets. The
quantities of air admitted (376 cub.
ft. per minute under the 2allery and
564 cub, ft. per minute from the
roof inlets) were equivalent to flows
in the Chamber itself of 12,000 °
and 18,000 cub. ft. per minute, res-
pectively. These quantities were
those oripinally considered to be
necessary for adequate  ventilation
of the Chamber. The results of this
series of tests showed several
velocities in excess of 100 ft. per
minute at head level, under condi-
tions representing either a full or
empty House. .

(3) A test made with air admitted
on Dboth sides of ‘the model
simultaneouslv, the total quantity
being the same as for the previous
test, pave velocities which were of
the order of 30 ft. per minute on the
gronnd floor, but which exzceeded
100 ft. per minute in parts of the
pallery. '

TABLE L

(4) It was then found necessary to
reduce the depth of aperture in each
row of pallery inlets in order to
reproduce to scale the area of
aperture which would be available
in - t}}e chamber itself. This
reduction in area would have the
eﬁ‘ect' of producing  increased
velocities at the apertures, althouph
an attempt made at this stage to
improve the lonpitudinal distribu.
tlon might to some extent offset

this effect. The tests described in. -

(2) were therefore repeated, aiving
velocities somewhat higher than
those previously obtained.

(5) As it was considered desirable

to confirm the soundness of the'

principles upon which the quarter.
scale model tests were based,

special test were carried out for |

direct comparison with similar tests
made on a fullscale model of a
central section of the Chamber.
For these tests the back pallery was
screened . off completely and air
addmitted through pallery inlets
only. The velocities obtained

were in pood peneral apreement.

with those obtained from tests
carried out under similar conditions
in the full.scale model, as is shown

by the fifures given in Table I; the’ '

temperature measurements are given,

in Table I1.

A Corﬁpara«tive Velocity- Measurements for Full—Scale and Quarter-Scale Tests,

Air Air Velocities, ft. per minute.
Inpat,
T cub. ft. ; s d o
est | Per min.¥ o ide round
Model. e Conditions of Test. Groun§ Floor. Galleries. | Floor Extra.
Under
Gallery. 1. 2. 3. 4, 5. 6. 7.
| Back gallery screened of. Fall
) heat—

Quarter,] 121 12,000 Input left of speaker e | 25-50 1 40.80 | 45-75 | 40-80 | 20 | 40.65 | 45-65
‘Scale 124 12,000 Input from both sides ... ‘{5 25.35 55-60 | — —~ 130.40 | 25.30
Full- — 12,000 | Full heat—Input oné side only. | 40.70 | 30.90140.85} — | — |25.75|25.6D.
Scale | — 12,000 " Input llzoth sides to- | 40.60 | 10-40 | 30.50{ — ~— 130-40 | 30-50

pether.

* The actual flow has been scaled-up to give the equivalent for the full-sized Chamber.,
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TABLE Il.—Temperature Measurements on Quarter-Scale Model.

“was unnecessarily low.

Air Temperature, Temperature Excess Over Incoming Air Temperature, de3. C.
dep. C. ' _ : .
. : | Side
» Ground Floor. ! Galleries, |COround Floor.
'II\;GSt . . ! Ex. | Calculated
% 1 Qutside| In- } i Front Row. | tract Value
the comind A Maximum ! : : Air for
Model. | Air. | 1. | 2.7} 3. Under l 4 | s l " | Extract.*
| Gallery. | Right,| Lef.
\\\\\ ‘,* . — - : 2
121 | — | 249 | 164|118 148 — 1o | 10 | 119 | 115 | 104 278
124 0 — 24°5 137 1 122 | 141 —_ 11’4 | 12°3 ‘ 123 4 113§ 152 278
* Assnmind no heat Josses.
L4

(6) The tests so far conducted
indicated that the induced air
velocities were penerally too high,
but it was possible that a reduction
would be obtained if the total area
of inlet ducts could be increased
thus reducind the inlet velocities for
a piven total flow. The roof inlets
were .therefore extended alony the
full Ienpth of the chamber on both
sides, and a further series of tests
carried out. . These chanles pro-
duced markedly lower velocity

. fzures and, after improvements had

been made in the distribution of the
air input -from the roof inlets,

" velocities at all head-level points in

the Chamber were less than 100 ft,
per minute.

{7) In all the tests so far deseribed
the total quantity of air admitted

to the model was the equivalent of
30,000 cub. ft. per minute full-scale:
12,000 cub. ft. per minute through
the inlets under the two palleries
and 18,000 cub. ft. per. minute
through the roof inlets. Measure-

" ments taken at various positions

showed, however, that the tem-
perature rise of the incoming air
To take
advantape of this fact the allery
flow was first of all halved (to the
equivalent of 6,000 cub. ft. per
minute) and later the total quantity
of air admitted was reduced to half
the original amount. Tests showed
that a considerable improvement
had been effected as a result of
these modifications, and with
this reduced quantity of air beiny
admitted at all inlets, head.level
velocities were everywhere less

than 60 ft. per minute. Furthermore,
the temperature increase obtained
with the reduced flow was not
excessive,

{8) In a further attempt to reduce
air velocities, an extension of the
roof inlets was made round the
back of the model (ie., over the
back row of the Press Gallery).
Velocities obtained as a result of
this modification were mostly well
below 40 ft. per minute. ~

(With'  acknowledBements to
* Enpineering ).
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BRITISH DELEGTE TO POWER
CONFERENCE

e~ S -

More than 20 British delepates will be
takin} part in the second post-war section-
al meetind of the World Power Conference
which is to be held in Delhi next January,
Many of the delepates will also be attend.
ing the meeting of the International Com.-
mission on Large Dams which will hold its
fourth Congress at New Delhi at the same
time, Lord Citrine, Chairman of the Bri-
tish Electrical. Associstion, who will be
one of :he_ British dele3ates,
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FOR DISCUSSION

What Governments have dofte in
the past and continue to do to-day is
to put every obstacle, hurdle and
restriction on private initiative and
raise barriers apainst whatever it is,
thus denying to the country the
advantage of propress.

. * % *

In desipning and equipping dwell-
ings, account should be taken of the
way in which a house is run and the
use which is made of the various
rooms; in this matter the housewife
is the expert and: desipners should
have constant repard to her views.

At last, after having had a trip to
Enplend a city administrator has
said that public cleansing is sanitary
enpineering; that is what exactly one
of our leadinp, sanitary engineers,
Mr. A. V. Raman has been vehe
mently advocating years back.

* * *

The best puide for humanity in
all its progress lies in observing the
experience of others, studyind the
mistakes others have made, and ana-
lysing the causes which

success upon the other.

* % *
The Hindustan Construction
Co Ltd., Bombay has secured the

contract for the construction of the
dam across the Vaitarna River for
the Bombay Municipality costing
Rs 5 crores and is the first Indian
Contractors entrusted with works
of such magnitude.

' * * *

Corrupt influence is itself the
perennial spriny of sll prodiality
and of all disorder; it loads us more
than millions of debt; takes away
vigour from our arms, wisdom from
our councils, and every shadow of
authority and credit from the most
venerable parts of onr constitution.

* * *

The several multi-purpose projects
which are already in hand comprise
the Damodar Valley project (Rs 50
crores) the Hirakud project (Rs 30
crores) Bhakra Nanpal (75.7 crores)
Kakarpara (Rs 9.4 crores) Tunpa-

badra (Rs 31.98 crores) and Chambal
" {Rs 15.3 crores). : .

. Mr.

lead to
. failure on the one hand and brought

CEMENT INDUSTRY

A Conference of the represen-
tatives of the .cement industry was
held recently to discuss and formulate
a fiveyear development plan. Mr.
G. L. Mchta presided and the
representatives of the Ministries of
industry and Supply and Works,
Mines and Power were present.
The cement industry was represented
by Col. Leslie Sawhney, Dr.R. A,
Hathianpedi and Mr. M. M. Jayakar
(A.C.C.Ltd.): Mr. J. D. Dalmia
(Dalmia Cement Co.); Mr.L.C.
Jain (Rhotas Industries Ltd.) 3 Mr.
N. C. Moitra and Mr. S. K. Nap
(Sone Valley Cement Co Ltd.); and
G. D. Somani (Digvijaya
Cement Co.).

The discussion disclosed that the
actual production of cement darinp
1919 was 2.1 million tons. while the
rated capacity of the industry
comprising 21 units was estimated
at 2,931,000 tons on january 1, 1930.
This capacity is likely to be stepped
up to 4,165,000 tons by the bepin-
niny of 1952 and to 4,515,000 tons
by extensions of “existing units as
well as installation of some new
plants. ~

There was considerable discussion
on the size of an economic unit for
cement production and the basis for
the fixation of the rated capacity
of the industry. It was sudpested
that the rated capacity of various
units should be examined on a
technical level so as to determine the
total installed capacity of the cement
industry.  Further, there was 2
free exchanpe of views on the
various difficulties experienced by
the industry in regard to the
supply and prices of raw materials,
coal and fuel oil, freipht rates
charped and facilities offered by
railways and the abnormal rise in
the cost of 3unny bags and imported
paper baps. It was urged that
these factors have been responsible
for the hiph cost of indigenous
cement and various suppestions were
put forward for meeting these
difficulties.

While discussind the question of
the future demand for cement,
attention was drawn to the desira.
bility of exploring and nursing
export matkets in Iran and other
adjacent countries to offiset’ any
contraction in internal demand, if it

29
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should arise from diminished civilian
consumption or restriction of
developmental activities on the part
»f Government owing to financial
stringency.  The importance of
offering competitive and steady
prices to build up export markets
was also emphasised.

The representatives of industry
expressed some anxiety ou the
subject of future pypsum supplies
in view of the competitive demand
from the fertiliser industry. A sta.
tement containin, the vesults of the
latest surveys of Bypsum deposits
was placed before the meeting which
showed that she available deposits
were adequate to ensure repular
supplies to the cement industry.

Other aspects of the industry
considered at the conference related
to the best methods of attainin® the
tarpets with the minimum of capital
expenditure, indipenous fabrication
of cement machinery and spare parts, .
orBanisation for research work aund
a. central marketing organisation.
For arriving at proper decisions on
several matters such as the most
suitable system of price fixation,
centralised  marketing; etc, 8
thorough and impartial inquiry into
the cost of production of cement by
various units by a body like the
Tariff Board was suggested.

In.the light of views expressed by
the representatives of the cement
industry, the Planning commission
is expected to formulste a programme
of development for this basic
industry at an early date.

e e
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PALANPUR: Posts.
Dee. 19.—Construction of 4

. Reservoir-cum-stand posts with taps

CONTRACTS OPEN

The dates at head of parapraphs
are those for the submission of Ten-
-ders. Application for forms and
particulars should be made to the
addresses 3iven at the end.

ORISSA : Bridge, -

Deec. 15.— Construction of a Road
bridge on the Baitarni on national
High way No. 6 through the
Eastern States of Orissa. The
Estimated cost of the work is
Rs.  5,34,462.
Engineer C.P.W.D. New Delhi.

'UDAIPUR : Dam.

Dec. 15.—Construction of north
saddle Dam of Jawal River
Project Costing about Rs. 12 Lacs,
Superintending Engmeer, Irripation.
Udaipur.

MERCARA : College Building.

Dec. 18.—Construction of a First
Grade Collepe at Mercara. Estimat-
ed cost of the work is Rs. 10,00.000.
.~ Executive  Engineer C.P.W.D,,

Mercara.

ORISSA : Road Bridges.

Dec. 18.—Constructions of (1) a
road bridpe about 1,800 ft. lonp on
the Brahmani River at Barkot and
{2) a road bridge about 200 ft. lonp
on the Kolanallah at Kola on the
National Higk way No. 6 in the
Eastern states of Orissa. The
Estimated cost of the works is
Rs. 14 Lacs. and 175 Lacs respecti-
vely. Additional Chief Engineer
C.P.W.D,, New Delhi.

MUKERIAN PATHANKOT
~ RAILWAY: Engineer of rail &
Girder, ,

Dec. 18.—Erection of one 350 ft.
clean rivetted type rail and road
pirder span 362 ft. centre of
bearings, B.G., M. L. standard,
over the chakki Khund on the
Mukerin Pathankot Railway. Chief
administrative officer, Delhi,

Additional Chief

for the emerpency water supply
scheme at Palanpur. Estimated cost
is Rs. 23268 Executive Engineer,
Northern Public Health works Dvn.

Surat.

SURAT : Bridge work. -

Dec. 20.—Construction of ma-
sonry piers, abutments wing walls
ete. for 4 Railway bridpes on Ralanis,
Nanicher, Dankania and; Moticher
Kharis, Approximate eoct- of

- Rs. 150000, Executive Engineer,

Kakrapar Head works i Division,
Surat.

' BILASPUR : Institute
Buildings. -~
Dec. 20.—Special repairs to

C.T.C. and Central Institute Buil-
dmgs at Koni, Bilaspur. Estlmated

cost is Rs. 59700. Executive En?’ ., tished R
neer, Nagpur Central Dvn o ules 8 >< 8" semi~polished per eac 0 10
P.W.D., Nagpur. o S wreeee e "0 o
Dec. 31. Supply of 1 o7

ALWAYE : Factory Bu:ldmg ‘Kandla Port, Secretary to +1 22 g
Dee. 21.—Construction®of factory ~lopment Commlb 05 6ol 5,
Building for Messrs. Indian Rare. . .wt .20 8,
earths Ltd. -at Alwaye. Archx'ff;e-: ;:l” 2(1) lg
Spmners Building, No. 8 77 slazed tiles (English) per doz ) 6 0-

Lane, Fort Bombay.

POONA Quarter 7. rete

Dec. 21.—Construction?*of Staff
quarters, Store Room, and Aqua—
pmvy for saswad. Approximate cost
is Rs. 13140. Executive Engineer,
Central Public Health Works dvn "
Poona-1. -

RAJAHMUNDRY Erectfion
of Pumping sets,

Dec. 25.—Works of supply and
erection of 4 sets of "elecirically
driven pumpin} sets, for the Rajah-
mundry Municipal witer supply
scheme. Executive Engmeen, (P.H)
Vijayawada. \:‘5'5 ; j

ANNAMALAI : Supply of
cast Iron pipes, .

Dec. 26.—Supply of 4000 feet of
10 inches diameter and 27 50 feet of
6 inches diameter cast Iron pipes
and specials class B. B.S,S. No. 78~
1917 for the -drainage scheme. The
Repistrar Annamalai  University,

Annamalai Nagar. P. O.
30
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BAREJADI : Residential
Buildings,

Dee. 27.—Construction of Resi.
dential colony Buildings at Barejadi,
Estimated amount Rs. 95817. Exe.
cutive Enpineer, Electric Grid Dvn.,

Nadiad.

RAKHIAL : Buildings,

Dec. 28.—Construction of resi-
dential Buildings, for accommodating,
384 tenements on the additional lands
at Rakhial Ahmedabad. Estimated
cost Rs. 429520. Executive Engineer,

Housing Division, Laldarwaja,

Ahmedabad

MADURAI‘: Bridge.

Dec. 30.—Work of constructing -

a bridpe of 6 vents of 30 feet span at
mile 6/1-2 of Dindigul Aravaku.
ruchi
nghways, Madural Dwmon

" . rble tiles 3" polished white or grey per sq. {t. 4 0
. swerete whiie cement .

per cwt, V.
+and 132 ;. -v. aransuussion Lines.
Chief Engineer, Punjab P. W. D.,
Electricity Branch, Simla.

JAMKHANDI ; Buildings.

Jan, 4,.—Additions & Alterations
t o Buildings at Jamkhandi for
accommodating Kannada Training
College, Estimated cost Rs. 150000.
Executxve Engineer, Bijapur Divi.
sion, Bijapur.

BOMBAY : Water Pipes.

Jan. 9.—Laying and jointing of
circulation water pipes for the above
power station. General Manaper,

G.LP. Railway, Bombay V. T.

ALIBAG : Roads,

Jan. 11.—Construction of Divi-
sion Road outside Mahad Town.
Estimated amount Rs. 176679, Exe-
cutive Engineer, Kolaba Division,

P. W. D,, Alibap.

Rbad, Divisional Enpineer
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- BRASS FITTINGS FOR.V THE BEST

FOR EVERY BUILDING }O

Made in wide range of de
signs, sizes and strengths, to
suit every requirement

ASK FOR:

R

CONTACT:

Our Free Hlustrated Catalogue

~P. GOVINDASWAMY & CO.
Kiln No. 21, Lime Kiln Area

Korukkupet, MADRAS-21
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C’opae can be had of
) THE BUILDING GAZETTE
1/11, Mukker Nallamuthu Street, MADRAS-1.

SUBSCRIPTION ORDER FORM

To . . '
a THE BUILDING GAZETTE, 1/11 Mukker Nallamuthu Street, MADRAS-1.

Please forward ' THE BUILDING GAZETTE' every month commencing with..
issue for 12 months, for which I/we enclose Rs. 6.

[ NI ervrvetreeveersescscasssse oot setanssesas e bonsnseseaesensessesnsssssssnsemsosmsssrssmsmenemennesen seeseennenn
‘ Full Postal Address.........cee......
IN BLOGK l ddress.....coeererverernens e s
CAPITALS < . e et as sttt s e e s ae s senees F
AFITAL l .........
L A BNAtUTC e eesirrieserveeicsniissacaresisarsssereesesstsanessessaesassansasssessonssnsnesnres terersasnaesesas eecsmnnnee .
Date..ovueeierinennne trorrrneaeerens

Subscriptions: Rs. 6 per year ; Rs. 3 half-yearly, payable in advance. .
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ENT MARKET PRICES OF MATERIALS’

1. Prices vary according to quality and quantity ordered.

2. Those g:ven below are average market prices m Madras.

3. Owing ta the unsettled state of market most prices ‘are lxable _ ' P
to ﬂuctuate. . : . ,
. 3 N . . . . [
CONGRETOR ~ . Rs, o, P, IRONWORKER ‘ CReoap ” (é) | (1) (2)
. Expanded Metal per sft 0.5 3t0011 6 R.S Js” 4z 3 ”(Cortltrolled rate) per cwt, 17 ¢ © ) 4 i
. Mazweld Fabric Reinforcement persft 0 3 3t 0 8 9 n 57 %X 3" to 15"z 6 " e 17 0 9 f 7 —
. Portland Cement per bag 411 3 . 18”7 X 6" and over v Ve 17 6 0 ; t .
Bl (UptOIZO bsps without permit) 0o %dhagne‘l“-[ angles and tees " " %g gi g [ E
t " Oc.f 56° . S, plates ' . ¥ E
ue meta % Bauge per 10" c. f1. }ro0 Black ;heets 20 paupe N " 3o l
River sand o 15 0 O G.1. plain sheets 24 goue v - 2210 6 . — A ,
Reinforceruant M. S Rods & 7 dia. per cwt. 1815 O G 1. parbed wire, Z ply, 12 Bauge " 39 40 - K .
e ) 19 2 O Rivets, flat or round head 75 0,0 |} ‘
" : gn ! 20 3- 0 Steel Rolling Shutters (upto 120 sq. ft.) per sq. ft. 5 4 o = .
" 3 ) 2211 © , t
Bindin} wire 16 jauge perlb. T 012 0 pAVIOR i R
Sealocrete Concrete Surface dressind per 3al. - 10 0 0 Mosaic +* o' X o serm-pu.sshed bét‘;achl ) 0 f{ ‘
Green - g e 10- 9 — , . 4
BRICKLAYER Reda nd Yellow R TN - 0 9 9 ! “ )
o bricks 27 G.M, 00 28 0 0 Grey * ;1 of L o286 :
ountry ricks 2" per 1000 Asphalt t tar $i 20 0 © : ’1)"""*' ; :
Stock bricks 3" T.S.M. : 45 0 0 T:E er g:f e A‘M‘N yio ‘4 8§ 0 ' ‘
Shell lime per 100 c. £t 65 0 0 Dry colours for cement floofspe™ ' 0 5 6t01 5 0 5 "
Yellow ochre per - gg g‘ 0 i/ [
y . Red ochre P o I
ROOFER : : al ,
Crude °£ed tiles (Enpl 013 9 - — :
. ish) per d LT . i ) '
Malabar Tiles per 1000.. 225 0 O Wh“ules 2 pohshe% wh}tg r doz. 6 0-0
. . . 83 orgreypersq.ft. 4 O , g
Malabar Ridge Tiles per 100 80 0 © irete whiie cement | per cwt ny ¢ —
Terrace bricks - per 10000 20 p O Nrrote  Lghd =ir= o ,'. o el 300
Asbestos Corrupated Sheets  per sq. fr. 0 9.6 Baowe. s L a 29 8 0
Ashestos Trafford sheets per sq. ft - D 9 & Sealentone Liquid floaring Breer; per ﬁal 23 0; 0:___. .
G.1, Corrupated shee* 24 Baupe per &q. ft. 0’ 4 3 T red 01"1’ ack ,, 19 5 Q
GARPENTER : PLUMBER ' : R o
' . . . 1
] . Squstting, pans, English 237 each 55 {1 0. — aam
Teak sganti‘mgs per ¢. ft. ] %% g g Ped%;tnpl closets without]seat o 42 § o- T
oards »» W.W-P. Cisterns 3 3al. g ' :
Mando planks ., ' 4 4 0 (Elephant brand) " 42 0 l
Insuistion boards & per sq. ft, 0 8 0 Sinks 30" X 18" X 10" " ' 155 ¢ 0
As'beszos'plam sheets “ 0 5 0 W.H.8. 7_5'/ X 18" with waste and : S
Wire nails per 1b. 090 one ta ' 110 6 o
Wire—screws gn per Bross Z g g Flat urmals, E.nghs}(; ’ o .50 0 0
” * ”" s indisn N 350 0
15" 612 0 . i
Butt hmges cast brass - per pair 212 0 : 4, :
Cast brass Cabin hooks 4" esch . o0 8 0 PAINTER [; v
Barrel bolts cast brass - perr, {1, 4 4 0 H . \
] imelsyan Dry Distemper per 1b. 0 & C
Plywood 3 mm. per 5q. ft, 0-5 0 Turpentine [ per Bal. 9 'd .
: Double-boiled linseed oil o 11 ¢ 0
GLAZIER . < Raw linseed oi] . 11 0 o
A : Gopal varnish s 29 80
Sheet Blass 16 oz, per sq. ft. 012 0 Black jspan - ’ ': 9 8 ¢
3 1 112 0 X lp( H colours) 26 ¢ 0
. v . namels (all colours . )
Plate plass- §” :, 4 0 Q0 weall paints per b, 01ig o
‘ Rs. 4. P, Glue . ‘ " 11 0
Figured 3lass white per sq. ft.- 112 0 Putty . 014 ©
coloured |, 2 80 Sandpaper per doz, 14 0

"

* Readers are advised that enqumes addressed, to the Journsl will 3ledly be forwsrded to the concerned supphers of

- . w
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- You Can Now Order Your Requirements of

© SENSITIZED PAPER

- ‘_’” BLUE-PR]NT 'j"Ferroprussi‘a‘te Process
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