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JOHNSONS’ VIBRATING SCREED

Concrete Vibration needs no introduction to

civil engineers, and the experienced engineer
knows that Johnsons' Vibrating Machines make
his work efficient, simple and economical.

Apart from the Vibrating Screed, illustrated
here, Johnsons’ make other machines for
contractors engaged in road making.

C. H. JOHNSON (Machinery) LTD.

Sole dgents for India and Pakistan :

KILLICK, NIXON & CO., LTD.

( ENGINEERING DEPARTMENT )
Killick Building, Home Street,

Fort, Bombay |.
Telegrams: *KILLICK™ Telephone: 30901

Please mention this jonrnal when replying to advertisemets,



COMPRESSED AIR EQUIPMENT

STATIONARY
COMPRESSORS
Two Stage. Displace-
ments from 80 c. ii.}
min. to 638 c. ft./min.

PORTABLE
COMPRESSORS
Two Stage. Displace-
ments from 130 c.ft./
min. to 360 ¢, ft./min.

ROTOMOTORS
Vane type air-
motors from 1}
b.h.p.

AIRWINCHES
Lifting capacities from
1400 1bs. at 100 ft./
min, {o 3000 lbs. at
100 £t jmin.

SCRAPEHAULERS
Specially designed for
scraper loading. Rope
ypulls from 2200 10
6600 lbs.

HANDRILS

Hand-held Rock
Drills. Weights
from 24 lbs. to 84
1bs.

ROTOPUMPS
For water, oil or
sludge. Will give 10
g.pm. with 140 ft.
head to 140 g.p.m.
with 10 ft, head,

ROAD RIPPERS
Weighis from 43
1bs. to 78 lbs.

PICKS & SPADERS
Weights from 20
1bs. to 26} lbs.

"HAMMERS
Weights from 7}
1bs. to 13] lbs.

ROTODRILLS
Hand and screw-
feed. Capacities

to 1} ins.

ROTOGRINDS
Radial and sur-
face types.Taking
2" to 6" wheels.

RAMMERS
Weights from 9
lbs. to 40 lbs.

CONCRETE

COMPACTORS
A new machine for
Concrete Compac-
tion.

The machines and tools illustrated here are but an incomplete guide to the
range of Holmans activities. Among others not mentioned Holmans Drifters
Sinkers and Btopers are world famous. And so in due course will be the latest,
Holman Development, the HOLBIT, the tungsten carbide tipped rock drill bit,

SOLE AGENT IN INDIA:

BIRD € CO.LIMITED

CAL-CUTTA D ELHI K ANPUR

ELLING SUB-AGENTS

KILLICK NIXON & CO. LTD. | S|MPSON & CO. LTD.
BOMBAY. MANRAGC
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PLANT LEICESTER, ENGLARND

includes machinery of interest to

BUILDERS, CONTRACTORS, MUNICIPALITIES. CORFORATIONS,
DISTRICT BOARDS & PUBLIC BODIES, GOVT. & PUBLIC WORKS
DEPTS., RAILWAYS, QUARRIUS. T,

SPEEDIA Roller Pan Mixer LITTLE GIANI
Concrete Mixer Concrete Mixer

KUBIT Tarmacadam & Asphalt Brick & Stone
Stone Impac* Breaker Plant Crusher

Stone Crusher & Granulator

Stone Crushing Rolls

Nole Agents:

HEATLY & GRESHAM

LIMITED INCORPORATED IN ENGLAND

ESTABLISHED 1882

0. Box 190 P.0. Box 225 P. 0. Box. 228 P. 0. Box 45 L-13, Connaught Circus
CALCUTTA BOMBAY MADRAS LAHORE NEW DELHI
T [Tg‘—,l.m‘, montion bhis jowrna! whou roplyin: t. t.l\»ummm;,,.b_;_v



TATA
AGRICO

IMPLEMENTS
Hefp hirr 7
GROW MORE FOOD

Strong, durable, wasy-to-handle Agrico imptements
are the first choice of farmers all over the country —
first essentials to successful farming.
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POWRAHS:

In five palterns to  suit

PICKS & BEATERS:

DEPEMDASILI Y In four basic patterns designed

oh

varying work conditions fo do various types of work.

Made from high-carbon, Culiing poins are specially slrength-

B [ Bus |‘€'af-'7euied steel like all
Voo e Dnina 1ype Bug,

ened fo retain sharpness,  Extremely

other Agrico Implements sturdy and long lasting

o OTORS INDIA TATA AGRICO /fonvirmerss

‘ 3 H STEEL COMPANY LIMITED
Serviip ey skt needs for over 23 years from our factory at Bornbay YHE TATA IRON &
Sales Oifice 23.8 Nataj i Subbas Raad Calcutta
Brenches at ;. Boribay, Madris, Magpur  Ahmedsbad Foarpur Secunderatad Vzianagram Car
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No fuel loss on any incline
Smooth acceleration while turning
Easy starting In hot weather
Continuous fuel flow

Power Mixture readily avaiiable
Acceleration hot or cold

40% fewer parts to service

All metering parts [n cover

Available for 1932 to 1951
ROCHESTER PRODUCTS models of Chevrolet Cars
: and Trucks.

DIVISION OF GENERAL MOTORS.

| . /

GENERAL MOTORS INDIA LIMITED.
Fosbery Road, Sewree, Bombay.

Serving India’s Transport Needs for over 23 years from our factory in Bombay.

MILILARY

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 hft up to 25 ft.
Self-Priming Pumps for handling Seepage at lowest possible cost.
Tower Hoists for speedy construction.

Complete Wellpoint Pumping Equipment for dewatering—the only
successful method of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

(INCORPORATED IN ENGLAND)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY 27.

Telephone: 41077 Telegrams: JARRAH
Branches and Agents throughout the World.

SHALIMAR TAR
serves the Road Engineer

’ THE
SHALIMAR
TAR SPRAYER

This light, hand operated Sprayer
has been specially designed for
Road work under Indian conditions

It is very efficient, easy to operate
and maintain and is sturdily built for

long service

DETAILS SUPPLIED ON REQUEST

SHALIMAR TAR PRODUCTS (1935) LTD.
AMBALA - BOMBAY - CALCUTTA - DELHI - LUCKNOW

Please mention this journal when replying to advertisements,

R Please mention this jogrnal when replying to advertisements,
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THE HINDUSTAN CONSTRUCTION CO., LTD.
We operate on an extensive scale as Civil Engineering Contractors.

And Specialize in the following:

LOWER DIGGING
COSTS AHEAD...

«with one of the greatest shovel develop-
ments in years...the P&H 955A with % %l
Magnetorque+ Electric Swing! It means

greater production at lower cost—because vt MAGNET CRANS
it's far more dependable with less time-
outs. It's faster—with smoother starts and f
stops—easier on machinery. For full

details, see your P&H distributor. CRAWLER GRANE  pILE DRIVEA

I8
-
.

*T.M. of Harnischfeger Corporation for electro-magnetic type clutch

P&H Excavators range in size up to 6 cubic yards
capacity: gasoline, diesel or electric power. W
TRENCH HOE

EXCAVATORS

Main Offices and Plants
Established in 1884 © BACKFILLER TRUYCK CRANE

PRAGLINE

A2

Milwaukee, 14, Wis., U.S.A.
P&H DISTRIBUTORS
PASHABHAI PATEL & CO,, LTD.

Construction House, Ballard Estate, Bombay

L4

Please mention this journal when replying to advertisements.

ADS CAISSON AND MONOLITH SINK-
ROADS, : ING BY DREDGING AND UNDER
RAILWAYS, COMPRESSED AIR,

ROAD AND RAIL BRIDGES, FOUNDATION WORKS,
EARTHWORKS, PRECAST PILING,

RAILWAY AND HYDRO TUNNELS BUILDINGS,

ETC. DOCKS AND JETTIES ETC.

WE ARE ALSO SPECIALISTS IN:

GUNITING, CORE DRILLING, GROUTING AND SEWAGE PURIFICATION.

THE HINDUSTAN CONSTRUCTION CO., LTD.

Head Office: »
CONSTRUCTION HOUSE, BALLARD ESTATE,
BOMBAY.

GMI BATTERIES

Modern techniques and strict control in manuvfoclure mean
exira quality in every GMI bollery. The best choice for all
General Motors and most other vehicles |

A complete range of GMI Batteries with
complete Public A'x p .‘o-; bour
| 15 plete 0 ampere:

: ::l; 17 plote 100 ompere hour

12 volt 9 plote 65 ampere hout
Also will be available soon o new
éwvolo 19 plate 125 ampere how

Heovy Duty GM! Bottery

GENERAL MOTORS INDIA LIMITED ™
Fosbery Roud, Sewree, Bombay.
Serving Indio's lransport needs for over 23 yaors.

Pleago mention this journal when replying to advertisements,
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SPECIAL INTEREST

FOR
ROAD ENGINEERS
For
Road Economy
OUR

HOTFIX-HOT BITUMEN-ALL GRADES
under current D.G., 1. & S.,
Contract Rate

COLFIX-cOLD EMULSION
‘Please write to :—

Messrs. McLEOD & CO. LTD.

3, NETAJI SUBHAS ROAD,
CALCUTTA.

This Review is sponsored by the Roads
Organization, Ministry of Transport, but the
Government of India accept no responsibility
for any views or opinions expressed therein.

Please mention this journal when replying to advertisements,
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ROAD ACCIDENTS IN DELHI DURING 1950-51

(Contributed) }O

IN the year ending on the 3lst March

1951, 655 road accidents involving
motor vehicles were reported in the State
of Delhi, a little less than two accidents
per day, and on an average about 55 acci-
dents per month. The six months in which
accideuts exceeded this average were April,
August, September and October in 1950
and February and March in 1951. The
largest number ef accidents (74) occurred
in April and the smallest (38) in January.

The distribution of the types and
numbers of motor vehicles for these 635
accidents was as follows :—

Vehicle primarily Number of Percen-

responsible. accidents  tage.
Motor cycles 52 8.0
Private cars 230 35.1
Taxi cabs (including 48 7.3
motor rickshaws)
Public Service Vehicles 47 7.2
(Buses)
(Goods vehicles 200 30.5

Other classes of motor
vehicles and unclassi-
fied vehicles. 78 11.9

Total 655 100.0

In this analysis only one motor vehicle
for every accident has been taken and,
where more than one motor vehicle was
involved, only the primary vehicle has
been considered. The Table indicates
that, of the vehicles involved, private cars
lead with 35.1 per cent, closely followed by
goods vehicles, which form 30.5 per cent ;
Other types of vehicles contributed the
remaining 34.4 per cent.

Collisions of motor vehicles with other
motor vehicles were responsible for nearly
58 per cent of accidents, with cyelists 14
per cent, with animal drawn vehicles 7
per cent, with fixed objects nearly 8 per
cent, and with pedestrians 4.6 per cent.

Who Causes the Accidents ?

The distcibution of accidents according
to  the alleged responsibility was as
follows :—

Number of Percent-

accidents. age.
Fault of motor vehicle
driver 520 79.4
Fault of driver of
other vehicles 28 4.3
Fault of cyclist 37 5.7
Fault of Pedestrian 30 4.6
Defective vehicle 26 4,0
Defective road surface
and bad weather 5 0.7
Other causes 9 1.3

Thus the motor vehicle driver was
alleged to be responsible for every eight
accidents out of ten, the pedestrians and
cyclists taken together for one accident
out of ten, other causes contributing the
remaining one accident in ten.

As against these figures we have the
yearly average figures for five years
(1946-50), which show that the motor
vehicle drivers were regarded as responsi-
ble for 84 per cent of the accidents, pedes-
trians and cyclists together for 13 per cent
and the rest for only 3 per cent.

Fewer Accidents at Night

Eighty-two per cent of the accidents took
place in day light and 18 per cent at night,
while 90 per cent of them occurred in built-
up areas and only 10 per cent in non-
built-up areas. As many as 21.5 per cent
of the aceidents took place at intersec-
tions, 9.6 per cent at bends in the roads
and the rest (68.9 per cent) on straight
stretches. Only one per cent of accidents
are stated to have occurred on wet roads,

1
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Sex and Accidents

Out of 520 drivers involved 517 were men.
As there is quite a large number of women
drivers on the roads of Delhi, the statisties
might he taken to indicate that women are
more cautious at the wheel than men. In
any case the figures do not prove that

women are careless drivers as is often

assumed.

Pedestrians

The number of pedestrians involved in
road accidents was 30 of whom 80 per cent
were crossing the road or running into it.
The age distribution was 6.3 per cent
adults and the rest under fifteen.

Fatalities

In all, 87 persons were killed during the
year in road aceidents. Of these, 45
persons (nearly 52 per cent) were either
drivers of motor vehicles, riders of motor
cycles, or passengers in motor vehicles.
Pedestrians and eyclists represent 34 per
cent of the fatalities and others the
remaining 14 per cent.

Novembor 1081

“Not Known "’

A study of the accident reports reveals
that all the columns of the preseribed form
are not filled in by the police and there
appears to he a tendency to fill in the

NOT KNOWN” column  too readily.

Name (of driver), Not known, Age (of
driver), Not known, (Driving) “ qualifica-
tions (of driver) Not known ', ¢ cortificate
of fitness of vehiele, Not known ”’, have
too many entries. It is remarkable that
the age or year of manufacture of none
of the 653 vehicles involved was known,
The utility of the accident reports
decreases as the entries in the prescribed
form become fewer. For example, one
motor vehicle was involved in no fewer
than four accidents during the year. Whas
that Dbecause of an “ accident-prone *
driver? We cannob say as the name of
the driver was not recorded in any of the
four cases. Are there more accidents with
old vchicles, are young drivers more rash

than old drivers, are unfit vehicles.

common on the roads-- we could ask a
hundred such questions all of which could
be answered if the form were correctly
posted.  (But we have to say along with
the police ** mot knoun.................. Id.)

——— e

BLOOD ON OUR HANDS

. Planning has had the spotlight so much lately that little has been
said ahout safely. But traffic accidents continue to take their loll, and
every broken body carried out of an auto-wreck indirectly splashes ’blood
on road and street designers as well as law makers and enforcement

agencies,

(Roads & Streets, Jan. 1945.)
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WASTE THROUGH IGNORANCE IN COMMERCIAL
MOTOR VEHICLE OPERATION

(By a Distinguished Contributor)

N hour spent inspecting the unservice-
able Stores dump of any large auto-
mobile workshop or a visit to one of those
numerous motor junk shops in every big
town where they buy and sell large
quantities of such used unserviceable
stores can be very interesting and instruc-
tive., Hundreds of items can be picked
out from the dumps, which ecloquently
proclaim their story of waste through
ignorance in the proper maintenance,
repair and operation of motor vehicles.
Brake and clutch linings which have
failed prematurely on account of bad
revetting, tyres that had to be discarded
on account of bad wheel alignment,
batteries which became sulphated by long
neglect or broken by bad mounting,
cylinder blocks cracked by bad lubrication
or improper radiation, crankshafts broken
by bad lubrication, are but a few of the
more glaring out of the numerous items,
To these I must hasten to add the special
costly Diesel items—pump elements,
delivery valves, and sprayers-—which
through inadequate attention to the clean-
liness of the fuel oil do not often give even
a third of the service they should normally
give, Even a seemingly indestructible
item like the chassis frame is often
damaged by indiscriminate drilling of
holes on it during body building.

A financial estimate of the national loss
under all these items of unnecessary and
avoidable wear and damage would be
staggering. Can a country like ours,
which is compelled by economic necessity
to extract the last bit of service out of
every item of material equipment, afford,
such large-scale waste especially when it
involves heavy expenditure of scarce
foreign currency ¢ What can be done to
reduce such waste? In this short note I
propose to examine that problem and to
suggest certain measures that may help at
least its partial solution.

[t may be noted at the outset _that
wastage and the scope for savings ex1st;. to
an infinitely larger extent in connection
with commercial vehicles than with private
cars. The average private car consumes

only a fraction of the materials consumed
by a commercial vehicle; a bus or lorry
consumes annually up to Rs 2,500/- worth
of spare parts and accessories even with-
out including tyres. Further the private
vehicle is looked after and driven in a
proportion of cases by the owner himself.
Hence the main problem is to prevent the
uneconomic use and maintenance of the
commercial vehicle.

Untrained Drivers

The primary requisite of a motor vehicle,
or for that matter any other piece of costly
and complex machinery, if it is to give the
best service, is that it should be used in
the proper manner by persons who have
been trained in the proper methods. An
enquiry among commercial vehicle drivers
will show that few of them have had any
kind of systematic training. A very large
proportion of them are illiterate and pro-
bably commenced their career as cleaners
or unskilled assistants, clandestinely
taking the steering-wheel whenever they
could win the favour of the driver and
labouring slowly through numerous
accidents and damage to persons and pro-
perty to varying degrees of ability to
manage a vehicle. Finally they come to
possess a driving licence in the grant of
which ability to care for the vehicle with-
out misusing it is no criterion.

I have been told by the service represent-"
ative of one of the leading motor com-
panies that it appeared to him that drivers
of commercial motor vehicles in a certain
part of this country are out to prove that
a motor vehicle can run without a lot of
the gadgets which the makers provide.
The first thing they do is to dispense per-
manently with such appendages as the
petrol tank cap, petrol tank filter, air
cleaner, oil-cap, radiator-cap, etc, In
order to prevent accidental loss some of
these are attached to the vehicle by the
makers by short lengths of chain but these
chains do not seem to present any for-
midable difficulty to these enterprising
drivers. The next step they take is to
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remove items like switeh-keys, fuses, gear-
lever knobs and  miscellaneous  studs,
holts, and nuts and replace them with a
variety of ingenious substitutes made of
wire nails and waste-cotton. With the
scarcity of tyres even dual wheels on
heavy vehicles are replaced by single
wheels,

Wanted Ignorance-proof Vehicles

Lest this be considered an impossible
exaggeration, I may cite from my own
experience that it required nearly one
vear of patient concentrated drive and
repeated replacement of hundreds of lost
items  to convince drivers in Madras
Government Transport that petrol tank
caps and oil caps and air-cleaners were
quite necessary and that it was easier to
change the gear if the knob were on.
More receutly when the Departmental
staft objected to the practice of certain
operators of removing the extra rear
wheels in  the Districts, I received an
official request from a certain area to
permit permanent replacement of the dual
wheels by single wheels. I wonder whether
the designers of motor vehicles are aware
of these operating conditions, and if so
what they think of them-—whether they
have designed the vehicles to stand up to
such conditions : in fact it would be a very
good idea indeed if there was a constant
interchange of personnel between the
designing and servicing sections of the
motor vehicle manufacturers’ establish-
ments.

We might then get ** ignorance-proof ”’
vehicles which will not be damaged by this
kind of ill-treatment and misuse like an
improper use of the clutch and inadequate
attention to lubrication, radiation, tyres
and batteries.

But between the two alternatives of
designing a vehicle which will operate
satisfactorily under such exacting condi-
tions for which the present tyres of vehi-
cles are not obviously meant and training
the drivers in the proper operation and
maintenance of velicles, the latter may be
the cheaper and the easier course.

Criminal Waste of Fuel

One single item of expenditure, which
forms & substantial portion of the cost of

Novembor 1961

transport operation, is that of fuel—more os
for a petrol vehicle than for a diexel vehi-
cle. Assuming that the various units of a
vehicle are in good condition, the economic
use of fuel depends to a large extent on the
skill with which the various controls like
the clutch, the brakes, and the accelerator
are manipulated : in other words, not to
raise the engine speed more than is absolu-
tely necessary. As o specific instance, it
is not alwayvs that one sees the driver
correctly  manipulating the cluteh  and
accelerator while reversing. It is common
practice to see the drivers raising the engine
speed to perhaps its maximum capacity
and achieving slow movement by shpping
the clutch. 'This, apart from being a crimi-
nal waste of petrol, also results in extra-
ordinary wear in clutch.  As against this,
the correct procedure is to release the
clutch and allow the engine to idle when
the vehicle will move at a speed of two or
three miles an hour and would be capable
of easy manipulation by even an inexperi-
enced driver. There are numerous similar
practices in the manipulation of the gear,
the clutch, and the self-starter motor, ete.,
in which the right way of operation is as
easy as the wrong way and which if
acquired would result in substantial saving
and economy.

Workshops

Conditions in the average workshop are
no better. With the exception of a few
that are well-organized and well-managed,
most of the automobile workshops in this
country are little more than blacksmiths’
shops. There are a few essentials for a
workshop—a clean dust-proof floor, a ramp
or pit, compressed air and a complete
range of good quality gauges, hand-tools
and implements. This is not much or by
any means unduly expensive but the
majority of workshops do not have them
and, what is more, they attempt precision
jobs which cannot be satisfactorily done
without a whole range of additional
machine tools. Alignment of bearings,
regrinding of crankshafts and similar pre-
cision jobs are easy to do with the neces-
sary specialised tools and the necessary
training, but attempts to do them by guess-
work and trial-and-error must inevitably
result in waste of labour and valuable
material.
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It is not only the equipment of the work-
shop that matters : there is also the techni-
cal competence of the worker and his
knowledge of correct methods. There is no
mystery about antomobile repairs—the
different operations have been studied in
all their aspeets and the most satisfactory
methods of their exccution have heen pres-
cribed and are deseribed in the makers’
Manuals. But the average mechanic has
no use for such Manuals because he has
his own ways of doing things and in any
case he cannot read the Manuals even if
he had them. He relies not on any objective
measurements or tests but on his own in-
tuition and experience and almost every
car owner has seen perfectly sound parts
replaced one after another in an effort to
trace the offending part.

I have great respect for the ability and
almost uncanny competence of some motor
mechanics but I think on the whole we
would he much better off without these few
men if thereby everyone would be made to
follow the more well-known and objective
ways of doing things. [t is, therefore, of
the greatest importance that something
should be done to organise proper work-
shops and to train mechanics and fitters in
the use of the right tools and the right
methods of doing different jobs and to
teach them objective standards such as
what performance cach part should give,
what adjustment it requires, and when it
should be replaced.

Systems of Maintenance

There seems some difference of opinion
regarding the extent to which the driver
should be responsible for routine mainten-
ance and light repairs. Some operators
insist that their drivers do certain items of
maintenance and repair for their vehicles
while certain others prohibit any kind of
interference with the mechanism by the
drivers and provide special staff for main-
tenance and light repair. The advantages
of either system have been canvassed by
their respective followers, but in my view
the question involved is not onc as to
which is better but as to which is more
suited for the particular condition of
operation.

Thus, as far as Madras City velicles are
concerned, our drivers are not allowed to

do any kind of repair or maintenance since
the mechanical staff is in & better position

2 9
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to do this, hut on long-distance routes
vehicles which go to outlying depots 100
or more miles away, the drivers are hold
responsible for routine maintenance ‘and
running repairs. The Army, which has
small units of vehicles scattered in dif-
ferent places, has an excellent system hy
which the driver is made entirely responsi-
ble for the maintenance, condition and
performance of the vehicle and has also to
perform  certain  scheduled “ tasks > at
regular intervals.” This has also worked
well in the case of the Madras Civil Sup-
plies Transport Units and in the case of a
few private companies which have vehicles
scattered all over the State in connection
with their business as distributors of
goods.

There has, however, been a tendency
for drivers to insist that they are con-
cerned only with the propulsion of the
vehicles and the operation of the controls
and that other staff should be engaged to
clean and maintain the vehicles. It is
usually one of the conditions of agreement
between employers and workers that the
employer shall be at liberty to allot to an
employee for whom work cannot be found
at his regular occupation such other work
as is considered suitable: by the same
principle it is open to the transport ope-
rator to specify that the duties of drivers
shall include certain items of maintenance
provided that the total period of work
does not exceed the specified limits. Other-
wise in most establishments there would
be considerable waste in the form of idle
hours both for traffic and maintenance
staff. There is, therefore, no doubt that
drivers should -also be trained properly
in correct methods of maintenance, parti-
cularly ‘¢ preventive maintenance’, that
is, maintenance according to a predeter.
mined schedule meant to prevent the
failure or deterioration of each working
part instead of waiting for that part
to break down and then attempting to
cure it.

Drivers Must Be Literate

One gserious difliculty in the way of
training drivers and mechanics is that
most of them are illiterate and there-
fore incapable of learning from written
Manuals and Instructions. The rules
relating to the issue of commercial vehicle
driving licences are in some respects more
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strict in this country than in several other
neighbouring countries. Thus, while in
the Phillippines and in Thailand the
minimum age for applicants for commer-
cial vehicle driving licences is the same as
for other drivers, i.e., 18, in India it is
two years higher. This is as it should be,
considering the heavier responsibility on
the drivers of commercial vehicles. While
in Ceylon a driving licence, once issued,
authorises a person to drive a motor
vehicle for life, without the necessity of
periodical renewal or check of the holder’s
continued competence to drive, in India
the licenee has to be renewed annually
and the applicant is also liable to be
called upon to produce a medical certi-
ficate.

But the existing provisions require to
he enforced more strictly and, in my
opinion, the provisions themselves should
be made still move rigorous in the inte-
rests of safety of life on the roads and
avoitdance of waste of material resources.
In the first place, literacy should be made
a compulsory qualification for all new
applicants for commercial vehicle driving
licences. The lead in this matter has
already been taken by Madras State which
is considering the question of issuing the
necessary amendment to the M. V. Rules.
Secondly, a written test should be in-
cluded in all driving examinations so that
the applicant’s knowledge of the High-
way Code can bhe definitely established.
Thirdly, an applicant for a commercial
vehicle driving licence should normally
produce evidence of having served a
minimum period of apprenticeship or
training in an established institution or
road transport organisation and his test
should involve a rigorous examination of
his ability to handle a heavy vehicle. The
test should also cover mechanical aspects
like changing a tyre, repairing a tube,
cleaning a fuel line block, cleaning and
setting the ignition points, adjusting
carbon-brushes, and maintenance aspects
like lubrication and the care of hatteries
and tyres.

_The question of prescribing qualifica-
tions for motor mechanics and issuing
them licences has been raised but I do
not think it is a desirable or practicable
proposition. The reason for the licensing
procedure in respect of drivers is that the
safety and convenience of the public is
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involved but there is no such reason for
the licensing of mechanics. But the safety
of the public is very much dependent on
the result of the work of the mechanies
and the large number of accidents nowa-
days points to the necessity of enforcing
a high standard of mechanical efficicncy
for the vehicles themselves. Operators
should be asked to maintain correct
records regarding the maintenance and
repairs carried out to essential parts like
the steering and the brake mechanisms
and a stricter inspection may be made
when the fithess certificate is issued with
particular reference to the nature of the
service which the vehicle will he called
upon to perform.

This will also indirectly lead tn the
increasing employment of a better and
more educated type of young men in the
mechanical workshops, the type of men
who arc coming out of the technical
schools and who, with the addition of a
few years of hard manual work in a work-
shop provided with modern tools and
equipment, will make as good motor
mechanics as those in any other country.
Another reason why I plead for the
employment of literate men as drivers
and mechanics is to make it possible for
the employers to provide them incentives
for maximum exertion in the form of
higher posts and remuneration. With
the best of goodwill in the waorld,
the employer cannot promote a man
beyond a very limited extent unless he is
literate.

Manuals in Local Languages

There is a large amount of excellont
literature in English on motor driving and
mechanism but little or no such literature

exists in the Indian languages. Most

motor companies also publish two illus-
trated manuals—one the owner’s or driver’s
manual dealing with maintenance and
running repairs and another called the
Workshop Manual, meant for mechanies
doing heavy repair and overhaul. But
both are printed in Inglish. Presumably
these manuals- are made very good use of
in Western countries but in this country I
have observed that little or no use is made
of them as the driver and the mechanic
who are immediately concerned with the
vehicle are in most cases unable to read
and understand them.
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Some of the methods described in the
Manuals are practically unknown in
workshops where even the supervisory
staff seem to consider it a confession of
their ignorance to consult the Manuals.
It is high time that these Manuals are
printed in the local language and made
available to the workers. I doubt, how-
ever, whether a single manual which would
give complete practical instructions
applicable to all makes of vehicles can be
compiled. There are several makes of
carburettors, distributors, voltage re-
gulators, etc., used in the common types
of vehicles; a single detailed manual
dealing with all those will be comparable
to Dyke’s Automobile Encylopadia and is
hound to be cumbersome. I would there-
fore suggest that

(1) simple pamphlets dealing with
common items such as care of
tyres, batteries, cooling system,
lubrication, etc., applicable to all
vehicles may be prepared in all
local languages and distributed
to drivers along with the driving
licences ,

and (2) the more detailed workshop
manuals published in English by
the different motor companies be
republished in the local languages,
by arrangement with the com-
panies, and be made available to
mechanical workers.*

Training in Reclamation

Some of the bigger motor companies
conduct mechanic’s courses at their main
workshops at which they give excellent
practical and theoretical instructions for
men already engaged in the trade. I have
watched these courses and I had had
several workers trained at them with very
good results. But I have two comments to
make regarding these courses. The first
is that, if the interested companies intend
that their efforts should be successful, they
should run their courses not only at
Bombay as they do at present, but also at
every one of their regional dealers’ work-
shops. Secondly, T feel that these courses
do not lay sufficient emphasis on reclaim-
ing worn parts. 1 can quite understand
the point of view that cent per cent
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cfficiency cannot be expected from a part
outside a certain measure of tolerance and
that a workshop-repaired article is not us
good as a factory-made article but I think
in these days when every operator is
working on a very slender margin, the
instructors should point out the possibility
of reclaiming worn parts and teach the
best means of doing so.

Certain transport undertakings with
which I am acquainted have demonstrated
that worn crankshafts can be successfully
reclaimed by metal-spraying and cracked
cylinder blocks by welding. Less difficult
items can be done by even smaller work-
shops. Inour workshop we have worked
out more or less satisfactory methods of
reclaiming and using more than 20 valu-
able items. It would be a blessing to
operators if the possibilities and limita-
tions of reclaiming parts could be studied
and information and practical instruction
given as to what can be reclaimed with-
out prejudice to safety and a reasonable
amount of efficiency and what is the best
means of doing so.

This would, however, require a certain
‘amount of unselfish effort on the part of
motor companies as it would affect their
gpare parts trade. But from the point of
view of conservation of material resources
this is most important and if private firms
cannot be expected to move in the matter,
gsome other organisation should study the:
question and supply the necessary infor-
mation and technique to vehicle operators.
In this connection it is interesting to note
that very recently the Society of Motor
Manufacturers and Traders in the United
Kingdom have started an all-out drive in
that country for improved maintenance
and operational methods for motor
vehicles with a view to conserve material
resources,

Schools for Cleaners and Fitters

The introduetion of evening trade
schools in the larger towns in conjunction
with the larger workshops is also full of
possibilities. The initial difficulty here
will be to design a course in the local
language. There are schools in the bigger
towns teaching automobile engineering
and giving a certain amount of practical

* The Min/is;ti;f of Tf};;ﬁﬁixol-b has issued instruction manual rogarding Steam Road Rollers in  English,

Hindi, Bengali and Urdum. - Ed,
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training for .boys intending to take an
automobile diploma, but these and similar
.\'.chools cannot meet the needs of cleaners
fitters and other semi-skilled workers in
lveal workshops who cannot follow English
classes and who have not the mathema-
tical equipment for the usual theoretical
vourse. Their requirements can e met
only hy specially designed courses making
plenty of wse of models, films, large-scale
Ulustrations and practical lessons. The
d.esign of such:courses—each covering a
single item such as Lubrication, Entrnine
Overhaul3 Steering Mechanism or Elezt-rr
cal equipment—and their publication
along with details such as the method of
iostruction and the equipment to be
provided will be a very important contri-
bution in this direction.

Provision should also be made for the
training of instructors for such schools at
some Central institution. There are some
excellent American films illustrating and
explaining automobile repairs and these
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can be used to help the work in these
classes. Such films and also mobile
touring vans could be used to awaken
road transport operators to the henefits of
introducing preventive maintenance and
standard methods of repair and to demon-
strate to them how it can be done and how
1t 15 worth while for them to do it.

Who and How

The machinery connected with the
administration of Road Transport is
mostly absorbed in deciding who should
run  the transport system, whether it
should Dbe nationalised and if not how
should the privilege or monoply of opera-
tion be distributed. Comparatively littie
attention is paid to how it should be
managed and run; it may be argued that
the cost of inefficiency if any is paid by
the operator but in practice it will he the
user who pays for it and it will eventually
fall on the entire country in the form of
wasted material resources.

A PROPHECY MADE IN 1830

_ In 1830 Macaulay wrote : < The
distress. But how small will that dist

present moment is one of greal
resg appear when we think over

the hisiory of the lust forty years - a war compared with which oll other

wars sink into insignificance, tuzaiion

such as the most heavily tazed

people of former times could not have conceived, a debt larger than all

the public debls that ever existed in the world added
L 2. R 4 t A 5134
the people rendered dear, the currency debased......e ....?.gem“ » the food of

“If we were to prophesy that in the year 1930 lati )
. » . - . ¢ t ;
millions (in the United Kingdom) beiter ?;ed, clad, aangolzo)gq:d“;za%&ft;zoe

Englisk of our time will cover these isl
on principles as yet undiscovered will b

vast as i seems to us, will uppe
encumberance that might easily be
would think us insane,”

ands, that machines constructed
¢ in every house, that our debt,

r to our great grand children a trifling
© paid off in a year or two, many people

[The debt at that time wus 200 million pounds. C 8 wi
: us . Compare this with
the present budget of 4,000 million pounds i'npthe United K iggdf)m.i%(zi.]
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ROADS IN SOUTH AFRICA

(Lxtracted from ¢ Contractors Record and Public Works Engineer’ —June 1951)

System of Administration and Construction

To a great extent roads administration in South Africa follows on the lines of
that of Britain, but there are variations - that may not be generally known.
Ffor instance, while the system of grants for maintenance and improvements
prevails there is also a special fund out of which interest-free loans are made
available for large new constructional works.

P he authorities responsible for the high-

ways generally are the Government,
which provides and maintains the national
roads chiefly linking up the larger cities
and towns; the Divisional Councils (ap-
proximating to English county councils)
who, with assistance from the Provincial
Roads Administration, construct and
maintain the main roads, the divisional
roads and the ¢ public” roads; and the
municipalitics (equal to Knglish boroughs)
who are responsible for the streets within
their own areas but also receive grants
from the Provincial Roads Administration.

The national roads have come about as
a result of the passing of the National
Joads Act of 1935. This Act created the
National Road Fund, which at the outsct
derived its income from a customs duty
imposed on all petrol imported into the
country. Originally a five-year scheme
of works, comprising some 5,000 miles of
roads, was envisaged, but in view of the
great demand for new and improved high-
ways consequent on  the rapid develop-
ment of the country as a whole, the origi-
nal scheme has been extended indefinitely.
Also, as in England, a change has taken
place in the utilisation of the money re-
coived from the taxation of petrol, and
now cach year the Minister of Transport
draws up a programme of works proposed
to be undertaken, and this forms a sepa-
rate vote from the Government.

Main Road Standards

As regards the non-national roads, a
high standard of construction is.la.id down
by the Provincial Roads Administration
if grants are to be secured. TFor instance,
all main roads must have a width of 80 ft
between fences and a formation width of
30 ft on level country and 26 ft on moun-
tain passes, while the bitumenised surface

must be 20 ft on both. Horizontal curves
have to have a minimum radius of 500 ft
in open country and 250 ft on mountain
passes and vertical curves & minimum of
450 ft and 300 ft respectively. The sight
distance on horizontal curves must be not
less than 400 ft on level construetion and
200 ft on mountain passes, and the maxi-
mum gradient allowed is 5 per cent on
level and 7 per cent on mountain passes.

Divisional Road Standards

On divisional roads, the width between
fences must be 60 ft and the formation
width 27 ft in open country and 24 ft on
mountain passes with a bitumenised surface
of 20 ft in both cases. The horizontal
curve radius must be not less than 300 ft
on even country and 150 ft on mountain
passes and the vertical curve radius 300 ft
in each instance. Horizontal sight distance
must be 300 ft and 150 ft respectively and
gradients 5 per cent on even country and
8 per cent on mountain passes. All curves
must be superelevated to the extent of 1 in
8. These standards cannot be reduced
without the first approval of the Provin-
cial Roads Engincer, and then only in
very exceptional cases.

Urants payable by the Provincial Roads
Administration amount to 80 per cent in
the case of main roads and 60 per cent in
respect of divisional council roads for
maintenance purposes, but for large new
constructional works special assistance
can be secured from the Provincial Roads
Fund in the form of non-interest bearing
lnans. These latter have to be repaid in
15 years so far as roads are concerned and
25 years in respect of bridges. These non-
interest bearing loans are also available
for the purchase of plant, repayment being
spread over five years. . At the present
time, however, this fund is somewhat low

9»



Transport-Communications Monthly Roview

and ali the requests of divisional councils
cannot be met, with the result that autho-
rity 1% now being given to these bodies to
’owl\"v up interest-hearing loans towards
which grants are pavable.

Trunk Roads

A new category of major roads is shortly
to be authorised.  These will be known as
trunk roads and will attract grants of 90
per cent from  the Provincial Roads
Administration. 1t iy understood that
for roads to receive this classification they
must be constructed to the required width
of main roads and receive thetr bituminous
surface within two years.

Although each divisional council has the
power to purchase itsown materials, which
are generally obtained by tender, the
Provincial Roads Administration ensures
that the materials used, certainly on
important road works, are up to standard
and conducts laboratory tests in its labora-
tories in Cape Town.

Consolidation by Traffic

Owing to climatic and other conditions,
the system of road construction in certain
parts of the Cape Province, at any rate,
varies in at least one particular degree
from that generally to be found in Eng-
land. Little time is spent on consolida-
tion when the road is being formed. After
the foundation has been prepared and the
upper courses laid, the road is usually left
for anything up to a year to enable traffic
to consolidate it and also to allow the
seasonal rains to assist in this direction.
Subsequently the road is again trimmed
up to standard before the bituminous
surface is applied. Although this may
sound strange to some, it must be borne in
mind that the volume of traffic is very light
—when compared with English standards
—and that the roads traverse miles of open
country with hardly a habitation in
sight, and that any inconvenience caused
by reason of the nature of the surface is to
the drivers of vehicles.

Whenever highways are being made up
to main road or divisional road standard,
every endeavour is made to shorten them
by straightening out, and to enable this to
be one divisional councils have the power

10

November 19561

to expropriate the necessary land for the
purpose although authority is provided for
such hodies, with the approval of the Pro-
vincial Roads Administration, to make
ex-gratia payments in respect of the land
taken. Some compensation is, however,
generally made to farmers in  another
manner, the divisional couneils frequently
constructing cattle ereeps in the form of
concrete tunnels to enable cattle to pass
under instead of across the highway, and
also by providing cattle grids on the high-
ways themselves. Tn this connection it
may be stated that as from January of
this year, divisional councils have to cons-
truct cattle grids at their own expense. If,
however, a farmer required fences to be
constructed on either side of the highway
he must reimburse the divisional council
to the extent of 40 per cent of the cost.

Divisional Administration

I have recently had an opportunity of
inspecting and digeussing the system of
roads administration and construction with
the chief officials of the Bredasdorp Divisi-
onal Council. The area of the division is
some 2,000 square miles in extent and con-
tains 180 miles of main roads, 300 miles
of divisional roads and 5,000 miles of
public roads. No national roads traverse
the divisional area as it is even more
southerly than the Cape Town area, from
which these special roads radiate to the
north and east.

At the present moment one of the prin-
cipal works in hand in this division is the
reconstruction of the main road from Cale-
don through Bredasdorp municipality to
Arniston on the coast, and when finally
completed it will be one of the first trunk
roads in the Cape Province.

The road is being made to the standard
width prescribed by the Provincial Roads
Administration. The foundation is of shale
which abounds in this area and gives a
very good foundation. On thisis a 6in
layer of coarse gravel and a top course of
selected gravel. The final surface will be
either of Shellmac or of Trinidad asphali.

All the work of road formation as well
as that of maintenance in this division
is carried owt departmentally. For this
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purpose the council has plant and equip-
ment, chielly of the American type, com-
prising two bulldozers, 10 petrol-driven
tipping trucks of 4 cu. yds. capacity, three
motor graders, an 8/10-ton diesel roller, a
mobile loading ramp, a maintainer, two
45 h.p. tractors and a low-loading trailer
for transporting the large machines from
place to place. In addition, the divisional
council also has its own repair depot equip-
ped with electrically-driven welding and
other plant for the proper maintenance of
its equipment.

The divisional council also construets in
its own workshops all the cattle grids that
are required. They are of pre-cast concrete
and cost approximately £ 30 each.
During the last 18 months something like
30 of these grids have been constructed
and put down.

The cost of maintenance of roads in the
Bredasdorp Divisional Council area works
out at £ 90 per mile for main roads and
about £ 23 for divisional roads, whilst the
cost per mile of construction of roads with
bitumised surfacing works out at about

November 1951

£4,000. All roads, except the national high-
ways, are financed by local rates, and in
the Bredasdorp division (except in the area
of the municipality, where it is three-
farthings) a rate of one pence per pound
on assessments is the current levy. The
divisional council expenditure on highways
is about £ 23,000 a year on maintenance
and improvements of 480 miles of main
roads and divisional roads—on which the
Council receives grants of 80 and 60 per
cent respectively from the Provincial
Roads Administration—and about £ 2,000
on ‘“ public roads >’ (3000 miles).

One thing which stands out to the visitor
is the great distances between towns after
leaving the suburbs of Cape Town. Mile
after mile of road has to be traversed in
open country and it is to the credit of the
roads administration generally that, with
such limited funds as are available, the
highways have been constructed and main-
tained in the condition in which they are
to be found today while the mountain
passes are a triumph of engineering skill
that would be difficult to surpass.

ODE TO THE ANGLER
(Or A Fairy Story)

He riseth early in the morning

And upsetteth the whole household.

Qreat are his preparations.

He goeth forth with « heart full of expectation
And when the day is well spent,
He returneth home smelling of strong drink,

And the truth is not in him.

USES OF

STATISTICS

« Some people use statistics as a drunken man uses a lam p- post—
not so much for illumination as for support.”

11
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UNDERGROUND RAILWAYS FOR CALCUTTA

(Extracted from * Modern Transport’—-September 1, 1951)

WHEN on January 1, 1948, the Com-
pagnie du Chemin de Fer Metropoli-
tain de Paris ceased to work its railway,
bus and trolley-bus system in Paris and
handed it over to the Regie Autonome des
Transports  Parisiens (R.AT.P.), the
directors decided to place the experience
of the company at the disposal of overseas
governments and munieipalities interested
in promoting underground railways. By
an Act of March 21, 1948, it changed its
name to Nociete Generale de Traction ct
d’Exploitations (S.G.T.E.j)  ** s

Having been informed in December 1945
of the wish of the Bengal Government to
study the question of public transport in
Caleutta, S.G.T.E. sent out a team of
engineers, who, in February 1949 obtained
a contract for studies for the co-ordination

ling experts lent their aid, while in Paris
the Burcaux d’Etwdes Specialises  con-
centrated on the difficult problems set by
the building of tunnels in the alluvial soil
of the Ganges delta.

On November 1, 1949, the mission pre-
sented to the President of the Council of
the Bengal Government a detailed pre-
liminary scheme in English and with
English dimensions, going into all aspects
of a problem complicated by distance,
soil, climate, and local conditions. The
report may be considered as one of the
finest studies of its kind of such complete-
ness to be made in o short a time.

Two Routes

The proposal caters for two double-
track shallow lines. Line 1, running
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ground lines

for Calcutta,

of wrban and suburban transport on the
basis of the construction of an under-
ground railway. On May 1, 1949, a
mission of R.A.T.P. engiueers atrrived in
Bengal. Soil mechanics and deep tunnel-

west-cast, is 3.9 miles long with eight
stations, and conneets the two important
main-line termini of Howrah and Seald;yh.
It will traverse the Hooghly at a point
where it is 1500 ft wide and 48 ft deep.
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Line 2 is generally north, and :s'outh in
alignment and is o be 7.0 miles ln'ng,
with 13 stations: it will traverse the city,
roughly parallel to the river, from Paik-
para to Kalighat The two terminal
gtations will afford interchange with road
services, with the prospect of suburb:m
extension. The two routes will cross in
the business centre, under Dalhousie
Square, where the interchange station will
have escalators which will also be pro-
vided at other points where they are
advantageous.

Tull study of the subsoil, which iy
almost identical in composition through-
out, permitted the presentation of some
ten construetional methods, some original,
ranging from shield working in compressed
air to construction with prefabricated
sections laid in open cut. The ecrossing
of the river was specially examined. Tts
width (1500 ft), depth (48 ft at the level
of the lowest tide) and the importance of
shipping traffic had to he considered.

Proposed Standards

The proposed standards are :—
Paris Mctropolitain loading gange
Standard gauge
Minimum radius curve—240 ft
Maximum gradient, 1 in 42. 5
Indian Vignoles rail (B. S, 115, 115
Ih. per yd } on soleplates
115 Ibh. conductor rail
Sleepers of sal or asna wood
Broken stone ballast

The traction supply would be 750 \'Qlts
d.¢. with third-rail collection. The rolling
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stock would consist of two-car sets,
equipped  with pneumatic and electro-
magnetic  braking and with flnorescent
lighting. Signalling would be of three-
aspeet type with track circuiting.

The torrential rains, particularly during
the monsoons, will necessitate raised and
covered entrances at the stations, as well
as special measures for exhausting the air
in the tunnels, while the hot, humid
climate will require installation of & care-
fully planned ventilating system, with
air-conditioning in  the tunnels. At
Dalhousie Square, an electric ventilator
would draw the warm air out of the tunnel
and dispel it outside by shafts: at other
stations a conditioning plant will cool the
air drawn in.  Station lighting would be
by fluorescent tubes and that of the
tunnels by incandescent lamps. There
would be auxiliary battery lighting.

Plans Approved

Tickets would be issued from cinema-
type automatic machines. Two classes
and daily return tickets are contemplated.
The preparation of final plans is scheduled
to take a year, and the construction of
line 2 and workshops aud line 1, two and
a half and three years respectively. The
preliminary scheme has  been submitted
to Messrs. Sir William Halerow and
Partners, the London firm of consulting
engineers, and approved. The present
tension in the Bast is delaying matters,
but the Parliament at New Delhi has
reopened the question,

——— ) c—

CONSULTANTS

Our work hers is necessarily largely consullative and advisory on
the basis of our research and Dr. Collins’ Committee will also be consul-
tative. Which reminds me of the story of the eainest youny parson who
kad just been ordained and offered up extempore prayer. He lower.ed his
eyes and lifled his voice and said: ** Lord, may it be Thy will tl.mt
I should do T'hy work in the vineyard — even if only in a consullative

capacity.”’
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ECONOMIES IN SMALL BRIDGE CONSTRUCTION

(Katracted from “ The Surreyor” —

November 17, 1950)

(Continued from our last issue)

Materials last Longer in use than in
Stock

T is an acknowledged fact that construe-
tional materials deteriorate more rapidly
When held in stock than when in use in a
structure. Movement, including vibration,
has a preserving effect.  Ventilation also
plays its part in retarding the processes of
decay. Disturbance is inimical to atrophy.

Material in store should be turned over
at regular intervals, especially when it is
kept in the open air.  Nothing is immune
from the processes of decay, although w
perfectly dry atmosphere goes a long wav
towards arresting them. In this country
the temperature and humidity of the
atmosphere undergo such extreme finctua-
tions that any article left exposed will
soon show signs of deterioration in one
way or another.

The moral to bhe drawn from these
remarks is the obvious one that expendi-
ture on maintenance is even more neces-
sary on material lvinginert in a yard than
when it is forming part of a working
structure subjected to stresses and strains.
It would appear that just as the limbs of
the human body must be stretched and
relaxed, so also must the parts of a struc-
ture be treated in hike fashion. Tt is not
enough to stretell these parts and keep
them stretched as is evidenced by the
condition of any bridge which is not used
by traffic.  The forces of attritionspeedily
reduce such a bridge to a ruin.  The dead
load is still being carried bat it is the live
load that is lacking to keep the bridge
alive. It no longer undergoes the benefi-
cial shaking which keeps it in condition.

An abandoned concrete carriageway
affords another example of the destruc-
tive effect of natural agencies on an artifi-
cially constructed object when man has
ceased to take an interest in it. The
spectacle of what happens after a few years
neglect may not be so familiar in this case
as in that of the discarded bridge. The
very ground seems to have developed mi
aversion to the concrete slabs resting upon
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it, and they are found to have heen heaved
out of leve! and line and cracked, whilst
vegetation sprouts vigorously through the
joints and cracks, and brambles have
invaded the surface.  The heaving is often
attributed to fungal growths which exert
inconceivable pressure on the slabs in
their efforts to penctrate the concrete and
reach the air.

This digression from the strict object of
this paper, which is the advocating of
economy in the use of materials, is justi-
fied if it brings home the desirability of
keeping a strict eve on materialy in stock
and using them as much as possible and
otherwise maintaining then. It is entirely
unceonomic to hold stocks of some kinds
of materials owing to the heavy average
annual maintenance costs, an example of
this category being corrugated iron and
others, light welded mesh, link fencing or
iron wire. It is sound policy to dispose of
these stores when surplus rather than to
hoard them for possible future use.

Mechanisation and Small Works

Herein  lies a great difficulty.  The-

domain of small engineering works cannot
very well he economically and cffectively
mechanised to any appreciable extent.
Manual skill and man-power still persist
in heing the principal agencies for produ-
cing sound work.

It is & common error to put too many
men on a job.  The output per man is less
than it ought to be, and the visk of acci-
dent iy aggravated. The job instead of
being a progressive one is retrogressive in
that it will be overspent. ‘The usual
power-driven mechanical aids such as
cranes, concrete mixers, air compressors
with pneumatic tools, winches and petrol
pumps should be utilised to the full.
These are small plant items which can be
kept on the site, and in the country
should not require the protection of a
watchman. When a watchman is not
needed on a small job considerahle
economy in wages can he effected, as he
will in all probability receive a pay packet
grater than that of the foreman.
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The quantity of excavation is often too

“small to warrant the expense of hiring a

mechanical excavator, although if labour
is searce and onc can be diverted from a
site in the vicinity a drag-line digger would
pay for shallow excavation on bank
removal and trimming. It is the idle time
and transport to and from the hirer’s yard
which runs away with a lot of money
where heavy plant is contemplated for
small works.

Light steel sheet piling can be driven
using a frame and a small,  gencral
purposes power winch, hut heavy concrete
hearing piles require a purpose-made piling
winch mounted on the pile frame.  Heavy
stecel sheet piling can best be driven and
extracted, if need he, by a vibrating steam-
hammer slung from the jib of a crane.
The hammer should be of the correct
capacity, and for direct labour works this
weans hiring from a specialist firm in the
majority of cases.

The various varicties of cast-in-situ
piles are almost invariably sunk by specia-
list contractors under licence from the
patentees. Sometimes a small number of

Dored piles affords a very good solution to

tricky underpinning problems and the
work can be quickly and reasonably exe-
cuted with the use of light compact plant.

Inspection can Detect Scour Dangers

When abnormal floods occur, they are
frequently accompanied or followed by the
collapse of a number of small bridges and
culverts. Big Dbridges may likewise
collapse but their foundations usually %o
deeper and preventive maintenance 18
perhaps more widely carried out in the
case of these more important structures
than in that of aged and remote minor
ones. In addition, the bigger bridges are
more frequently and carefully inspected
by the regular bridge examiners than are
the little ones.

Bridge examiners are supplied with a
standard form detailing the various parts
which they should inspect and upon
which they cnter their observations as to

condition.

This is a necessary routine and it
stimulates systematic examination of the

bridge part by part.
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There are, however, other possibilities
which are not likely to be forescen in a
questionnaire and three of these will now
be cited.

(a) In the event of a tree trunk
being jammed across the up-
stream end of the bridge (or
enlvert) are the foundations deep
enough to ensure they will not

be undermined by the resulting
scour !

(b)  Assuming abnormal floods, are
there any subsidiary or potential
watercourses  joining the river
close to the bridge which might
discharge rushing waters towards
the foundations and by under-
mining them by a flank attack
cause collapse ?

{c) TIs there any evidence of water
going through the bridge by any
route, other than the proper one,
such as behind the abutments or
under the invert? If this is hap-
pening, there is a grave risk of
scour causing a complete or
partial collapse ?

Money spent on underpinning founda-
tions whilst the water is low is a sound
investment if the answer to (a) is in the
negative. Similar action will be helpful
if the answer to (b) is in the affirmative.
In addition, some diversion of the direc-
tion of discharge of the offending water-
courses should be carried out by arrange-
ment with the land owners and revetments
of banks may be necessary to prevent
erosion. 1f the answer to (c) is ‘ Yes,”
puddle clay worked into the cavities on
the upstream side of the bridge may be
the remedy. -If, however, there is a
hollow under the invert, it may be neces-
sary to remove the latter, underpin the
foundations and dispense with the invert
unless it is a structural one in the form
of a true inverted arch strutting the
abutments apart, in which case it must be
rebuilt in sections on a firm puddle clay
base. A cut-off wall should be added ex-
tending well down into the river bed at
the upstream end, to prevent a repetition
of the old trouble. Inverts are obnoxi-
ous to the regime of a river and should
preferably not be built as they tend to
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encourage  scour. It is an  interesting
fact that bridges over rivers very seldom
fail from the effect of the traffic over
them, but are peculiarly susceptible to
failure from the effects of the water How-
ing under them. Intelligent, thorough
and  strenuous  inspeetions of the sub-
structure should he regularly undertaken
in order, if necessary, to put into prac-
tice, the adage ‘‘a stitch in time saves
nine.”’

The Human Element

[n the matter of the periodical inspec-
tion of structures which is so vital to
ensure economy in maintenance, there
enters the human factor. It is of no use
pretending, in these days of expensive
clothes, that men on inspection tours will
give priority to those structures which
are in maost need of examination. For
instance, the lure of the underside of a
culvert half full of stagnant smellv water
on a bed of slimy silt which must be ap-
proached via barbed wire and thick
prickly undergrowth is easily resisted by
a dapper young man who takes a pride
in his appearance. Yet it is a safe bet
that it is just those structures, difficult
of access, which reveal the most glaring
defects when scrutinised in detail. The
rewards are there for those who go to
seek them.

Vegetation plays havoe with masonry
or brickwork. Saplings take root in the
joints and split and weaken the fabric.
Ivy opens up joints and causes decay by
harbouring dampness. Bridges, culverts
retaining walls and structures in genemi
should be kept clear of rank plant growth
for the dual purpose of preserving them
and facilitating access for inspection
purposes.

Money-Saving Expedients

A few minor hints on reducing expendi-
ture will conclude this article.

Softwoods, being one of the rare con-
s Tuctional materials, should he creosoted
undq pressure whilst in hulk., The usual
specification stipulates an absorption of
one gallon of creosote per cubic foot of
timber.  This can be checked hy weighing
the batch before and after it ‘cnteré tht
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creosoting cylinders.  Bven if this pro-

cess increases the cost of the timber by 16

per cent, it is worth while and its life
will be increased by a vastly greater per-
centage.

Plentiful supplies of ercosote should
always be on tap in depots for local
application to any timber which has not
been treated under pressure,

The only exception where softwoods
are concerned is when they will be paint-
ed after manufacture and ercetion. Creo-
sote oozes through paint.

Hardwoods, e.g., oak and elhw, are not
normally creosoted nor painted. Oak
should be treated at intervals with boiled
linseed oil, and elm, used as an engineer-
ing timber, principally in the form of
thick slabs, is left untreated.

Grade 1 sccond-hand sleepers are a
worthwhile acquisition for use as plant
timber and such things as crib piers.

Puddle clay is a material of great valfuo
for many kinds of work, and it could with
advantage he put to greater use than is
actually the case, notably in lieu of con-
crete for certain filling purposes. It is
quite often required at short notice and
supplies of it should be available at points
of vantage, where preferably ready-made
deposits are to be found in the ground,
ready for rushing out for emergency re-
medial works, such as the repair of
hreaches in river banks.

Scoured holes in beds of rivers near piers
or abutments should be filled with puddle
rather than with concrete. The puddle
corresponds more nearly with the material
of the river-hed than does concrete and is
tess liable to cause further scour at periods
of flood.

It often happens that mass concrete is
wrongly used for certain minor repairs to
carthworks,  Blobs of it are shovelled into
cavities or trenches ave filled with it when
other and cheaper materials, such as hog-
gin or chalk would cohere better with the
surrounding ground.  Posts should not be
conereted into the ground, it is a wasteful
thing o do, as they arc held more securely
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if the materinl from the hole is re-used and
well rammed.

In this age of concrete and steel, some
of the materials which were used with so
much success in the past have heen for-
gotten,

Among these are brushwood in the fo;‘m
of faggots or fascines and stukes of sapling
wood such as willow, alder or poplar, which
are inexpensive, but straight and durable.
Their natural habitat being along the
banks of watercourses and in marshy
ground, it follows that when cut they last
well in similar surroundings. Stakes of
these woods are useful for protecting the
foundations of river walls from erosion and
for forming toes for revetments on muddy
foreshores. The skilful use of brushwood
mattresses on river banks encourages the
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deposition of silt which aided by the result-
ing growth of protective grasses, keeps the
river within bounds. Mud has preservative
properties and it is surprising how long
normally quickly perishable materials last
when covered by it. Marram and rice grasy
(spartina townsendii) are valuable for pro-
tecting marsh lands from destructive wave
action and play a part in reclaiming land
from the sea.

Apron revetments and local strengthen-
ing of weak banks at the ends of retaining
and wing walls can be quickly and cheaply
constructed of pitched hardcore of broken
concrete or natural stone grouted with
weak concrete. Very little cement is re-
quired, and this material, when competent-
Iy used, produces a good transitional link
hetween the formal parts of a structure and
natural features of the terrain.

NEWS ITEM

October 30th, 1876
We understand the Govt. of India has issucd a circular to all officers

of the Public Works Department..

products, manufactures
tenance of the Ruilway Lines....

materials or manufactures should be limited to th

scule.

....... directing then to wtilize nalive
and materials in the construction and main-
.In all instances indents for foreign

¢ lowest practicable

(The Statesman, Oct. 30th, 1876.)

e —

TOO MUCH HOT AIR

In the recently rebuslt chamber of the House of Representatives at

Washington,
had to be repaired. Ezperis

D.C., stainless steel sheets in the new ceiling buckled and
said this was caused by too much kot air,

that is, from steam heat, mot the congressmien.

[We seem to 1€
in our local Parlia
strain of eirculating the loca

(Eng. News. Rec., Apr. 26, 1951.)

member hearing recently that a fan blade snapped off
ment in Delhi. It apparently could not stand the
1 hot air, that is, air heated by the weather.
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HERE AND THERE

1. A NATION

TPPHE nine mithion people of The Nether-

lands had among them, in 1939, no
Jess than four million  bicyeles, or one
bievele for every two  persons  (infants
under two and folks over 90 do not use
bicyeles in Holland). 'The present number
of bicyeles is over three million,

The smooth, Tevel roads through the
Lowlands-with hardly a rise or decline ex-
cept bridges, overpasses, and underpasses
ave, ax it were, a challenge to  bieycle
riders.  Bieyele paths at the sides of the
highways are an inseparable part of the
road system. Traffic police in the large
¢ities are as buxy untangling  the hicyele
traflic as are the cops at Forty-Second and
Fifth Avenue in New York City. Literally
everyhody uses a hieyele, for business, for
pleasure, or for both.  The banker, the
baker, the schoolma’am and  cheesemaker
¢o to work on their bikes.

The Dutch bicycle is different from
bikes in other countries.  The Dutch ride

OF CYCLISTS

their bikes as a horseman rides his horse,
stately and dignified.  The steering bar is
placed high, so theve is no back-distorting
stooping, neither is there any desire nor
opportunity to use the bike as a racing
vehicele,  The law demands that the rear
wheel have 2 mudguard, which must be
white and four inches wide; it also must
carry, at night, @ red light.

Commuters® stations  near the large
cities present an odd spectacle during the
“in-between ” hours.  There usually is a
number of cars parked near the station,
hut their number is  far exceeded by that
of the bikes that are parked on the plat-
form awaiting the return of their commu-
ter-owners.  Also, when city folks go on a
weekend teip, they simply pedal to the
railway station, deposit their bikes in a
special freight car—carried for that purpose
—take thein out on arrival at their destina-
tion and go pedaling through the woods or
along the beaches.

2. DO WE NEVER LEARN?

TH E first report of the Royal Commission
on Transport, presented in July 1929,
contained the following words (—

“In many places cars are frequently
left on the public roads for long periods at
a time—often on each side of the strect—
and many people seem to think that they
have a perfect right so to leave their cars.
This is an entive fallacy. The streets are
intended for the movement of traftic of all
kinds, not for the purpuse of parking cars
while the owners or persons in charge are
engaged on business or pleasure.”

The Select Committee of the House of
Lords on the Prevention of Road Accidents
(known as the Alness Committee) in their
report published in 1939, considered ¢ that
the parking of vehicles in busy streets is
undesirable and dangerous.”

In their interim report (December 1944)

the Committee on Road Safety said at
paragraph 210 :—.

“Standing vehicles in busy  streets
cause danger to road users and congestion
of traffic.  Road accident statistics show
that many casualties are caused through
pedestrians  having  their view of traffic
obscured by standing vehicles, with the
result that not infrequently they step out
from behind a stationary vehicle in front
of a moving one.  Danger is also caused
to the pedal eyelist who iy diverted from
his course close to the kerb into the main
traffic How ecach time he encounters a
standing vehicle. Apart from the question
of danger to all road users, there iy no
doubt that it is economically unsound to
allow standing vehicles to take up space
in busy streets,”

(Extracted from  London Traffic Con-
gestion '-—isgued by His Majesty’s
Stationery Office).

—

* A ‘Commauter’ is a season tfél;;ﬁledér.
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3. RUBBER ROADS PROVE THEIR VALUE

SOME six years hefore the start of the

Second World War, road engineers
in Holland made their first experiments
with rubber roads Similar tests had
alreadv  been made in Java and other
Tndonesian islands. The new roads consist
of a mixture of asphalt and a new type of
powdered rubber.

Naturally enough, very little attention
was given during the war years to the
upkeep of these roads. In addition, they
were almost daily subjected to the most
destructive type of traffic imaginable—
military traffic. In Holland, the German

Wehrmacht swept across these roads with
their tanks and other heavy cquipment,
The Japanese did the same over the
Indonesian roads. At the end of the war,
the Allies came to Holland with equipment
even heavier than the German.

Remarkably enough, the roads have
shown no sign of wear or tear for over ten
years, Resembling newly laid asphalt
roads, they have retained their elasticity,
adhesion and water-resistance. In Java
they have withstood wide ranges of tem-
peratures and the destructive intluence of
the tropical climate.

4. ROAD-BUILDING ON A MARSH

NE of the greatest difficulties of road

7 sonstruction in The Netherlands is the
condition of the subsoil which ill a l.arge
part of the country is very soft. Efxpecmlly
in the western and northern provinces the
upper layers of the subsoil consist in many
places of soft clay and peatbog. These
lavers are often to be found to a depth of
thirty-five fect and more and are some-
times so soft that it is possible to push a
15-foot pole entirely into the ground with

one hand.

Somebimes. the fen or elay iy dredged
out and 1‘9p]ziced with tremendous loads of
sand. Or the sand is pmn'od on top of the
clay into which it penetrates until they
form a solid mass.

A second system in use is the sn-ea]!ed
<« floating 7’ foundations, which iy nothing

else than the willow-twig matting used by
Holland's carly inhabitants, 3,750 years
ago. As it is made today, this matting
consists of an upper and lower roster of
logs, with layers of twigs filling the space
between them. This is laid directly over
the clay or fen, after which sand is poured
on top of it. In this type of construction,
the road will settle gradually in its
entirety, until the roster is covered by
water and thereby remains preserved.
The process of sinking of the road takes
about a year.

The third and most costly process is
that of building, at a great depth, a wHoden
or concrete {looring on piles driven into
the subsoil. The sandlayer covering the
flooring is utilized for drainage pipes,
cables, cte.

5. ANALYSIS OF ROAD ACCIDENTS IN GREAT BRITAIN

HEN asked for arecent agsessment as to

the respective causes of road accidents,
the Minister of Transport stated that the
latest available monthly analysis showed
that in April, 1951, 89 per cent of the
accidents were considered b_y the police to
have been caused primarily by hulma.n
error, 4 per cent by vehicle defects, 2} 1}001'
cent by animals, § per cent by weather
conditions.and § per cent by road defects.

The 89 per cent was still further dissec-
ted and analysed as far as possible, and
these matters were dealt with in M.O.T.
propaganda and educational work.

(Extracted from ** Modern Transport”,
June 23, 1951.)

[Also sce the article on * Road accidents
in Delhi—1950-51 " in this issue—Ed)
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6. GOOD ADVICE

¢ (10 straight, it pays every time : respect

age and learn something from everyone
you meet : in some cases it would be hard
not to do things.

< Always try and do a little more than
15 expected of you by your bosses and
employers : it is the right way to get on.

¢ Try and treat others as vou wounld wish
to be treated vourself.

‘Work hard and play hard ; never negleet
business for pleasure, but the two may be
combined.

‘Pon’t adopt Army methods in vour
work or towards those under you: Army
discipline is not necessary in business,

‘Don’t know anything or everything
better than anyone else: you don’t, you
know.

‘Do mnot be afraid to acknowledge a
mistake ; the man who never made a
mistake never did much nor got very far.

‘ Do not be standoffish or dignified with
those in “* the trade >: they are mostly
good fellows and know more than vou do,
which they will impart if approached
properly.’

(From the Presidential Address at the
annual conference of the Institu-
tion of Municipal Engineers,
June 20th, 1931).

7. PETROLEUM CONSUMPTION IN UK.

URING the last year, the United King-
dom uwsed nearly 15.3 million tons of
petroleum produets, 15 million tons more
than in 1449 and 6.5 million tons above
the 1938 figure. The refineries in Britain

produced approximately 9.3 million tons
in 1950, about 3.1 million higher than in
the previous year,
(From « The Eastern Economist’-June
22, 1951)

—

8. ROAD DEVELOPMENT IN MALAYA

N addition to the repairing and resurfa-
cing of nearly 400 miles of road in
1950, extensive work was done in Malaya
on the rehabilitation of bridges. Imphasis
was laid on the construction of new roads
useful in maintaining internal security
and restoring order. The six-year Develop-
ment Plan drawn up in the middle of last
year envisages a capital expenditure of 22
million dollars*® for development of roads
and 11 million for bridges ; and an annual

recurrent expenditure of 770,000 dollars®
over and above normal annual expendi-
tures.  The revenue collected by the Road
Transport Department from licence fees
amounted to nearly 9 million dollars in
1950, The number of vehicles registered
a8 of December 31 was 49,800 as compuared
with 43,922 at the end of 1949,

(From ¢ The Eastern Economist’ - June
22, 1951.)

9. PROFESSIONAL OBSTACLE RACE

new circular issued by the Ministry of

Education shows that an obstacle
race of inhuman ingenuity is being devised
for the young entrant to the professions.
It gives details of the requirements, in
terms of the new General Certificate of
Education, of such bodies as the Law
Society, the Royal Institute of British
Architects and the Institution of (ivil
Engineers. Twenty-two out of the thirty

* Singapore.

professional  hodies  had laid  down
different educational criteria for the agpi-
rants to their profession, only the engi-
neering institutes having managed to
work out & common formula.

The new Certificate

The reason for thisx is that the new
General Certificate, unlike the old School
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Certificate, can be awarded for proficiency
it one subject only instead of z\_lmlunch
gronp of subjects. The professions, like
the universities, have shown t}mﬁ'they do
not trust the sehools to send their pupils
out provided with a sound general educa-
tion irrespective of what may be displayed
in examination results, and they have sct
out requirements  whiclt they se\"emlly
demand for exemption from their own
preliminary  examinations. Since the
different  professions have (h!’fel‘(‘,n(: ideas
about basie cducation, there s a bewilde-
ring variety of requirements: almost all
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the professional bodies require a minimum
of four or five subjects, and all but three
demand English and Mathematics, but
some require Latin and some do not:
some require a scientific subject and some
a foreign language. To the masters who
must  devise a  curriculum  to fit thesce
different requirements, and o the pupils
who must follow it, the alleged freedom of
the new General Cerfificate must appear
to be an illusion.

(Fixtracted from * The Economist’® -
October 14, 1950.)

et

10 HAULAGE RATES

TGHER rates for sugar-beet haulage
during the coming campagn have
been proposed.  The national sugar beet
committee of the Road Haulage _Assoclzn-
tion has recommended the following rates
for transport by road throughout to
factory.

Lead (miles) Rate per ton

4 d

Up to 3 miles _ 6
Osror 3 up to ¢ miles 6 6
4 5., 6 10
Y56, 73
Y6 LT 7 6
S 8 . 7 11
ST TN S 8 3
T T U § 8
R T S § G 9 1
oo, 12, 9 6
3 ]2 s 13 Y} 9 8
g3 14, 102
M VRS LI 100 6

Lead (miles) (Rate per ton)
Over 15upto 18 miles . 11 4

,, 18 ., 21 12 4
L2l o, 2, 1
33 24 Y 27 ER 14 (‘,
33 27 19 30 1y 14 11
, 80 ,, 33 15 4
, 383 ,, 36 15 7
L3638, 16
. 39, 42 16 3
,, 42 ,, 43 16 6

The same charges are proposed for the
movement of wet and dry beet pulp ex-
factory.

This schedule is to apply provided that
the beet is placed beside a hard road or
gimilar suitable surface and growers give
all possible assistance in loading.

(Extracted from * Modern Transport’ -
July 7, 1951) .

AMUSEMENT TAX
« Pen dollars and twenty cents,” barked the judge at the gent who

had pleaded guilty to wife-beating.

“ Why the twenly cents ¥’ nsked the

man. ‘¢ Amusement tu,x,’v’ responded the judge.

am————
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CORRESPONDENCE

Novomber 1051

INSPECTION OF BRIDGES

To

e s ‘ .
The Fditor of the Transport-Communications Monthlv Review

Sir,

HE article on the inspection of bridges
and the equipment required for this
purpose published in the August and Sep-
tember 1951 issues of the Review is as
interesting as it is timely. Manv of the
road bridges in India have crossed  the
century mark. Some of the bridges on the
Grand Trunk Road (North), for example,
date back to 1850 and others may be older
still. On the analogy of the physical condi-
tion of a human being with advancing
years, the condition of these bridges ought
to be our constant preoccupation. That
these bridges have so far withstood suceess-
fully the ravages of nature and the ever-
increasing loads which they are called
upon to bear should provide no ground for
complacency. That only speaks volumes
either of the foresight of the older genera-
tion of engineers, or of the inherent strength
of the materials used to resist stresses much
higher than those originally contemplated,
or a combination of both these factors,

The various P. W. D). Divisions in charve
of roads no doubt maintain « register of
all bridges and culverts situated on roads
under their charge. These registers provide
for recording brief particulars regarding
the location of the bridge, a short d(-scriph-
tion of the structure, and inspection notes
recorded from time to time. However, one
is not sure whether all this infnmm:tion.
particularly on the last item, is entered
regularly in the register ; neither can one
be sure that the inspections carried out are
not perfunctory.

There are thus two points which require
careful attention in this connection, vig
)

(1) that the inspection should be carried
out regularly, say every half-year, and
notes invariably recorded in the register
meant for this purpose. This, as pointed
vut in the article under reference, will en-
able observation of the development of
weaknesses and correct assessment of their
true significance. Continued movement,
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even if of small extent is a danger signal
and unless steps are taken to stop .:uch
movement, collapse may he only a matter
of time ; ‘

(2)  that the inspections are carried out
l).s.' persons competent for this purpose, i.e.,
with a full understanding of the principles
involved in design. In other words, no
(*ﬂ'.ec’r, of any sign of weakness shoul(l, he
minimized, for what seems to be harmless
and casual may develop into something
dangerous and  catastrophic.  There 1:
]'IELI‘(”.V any need to emphasize that the
inspecting staff should he aided by the
necessary equipment for carrying out the
mspection., »

s regards the form for the record of
mspection notes on bridges. the form in use
at present in many states mav be inade-
quate. The Memorandum on lil'i(,lge Design
:rm(l Construction issued by the Ministry of
.[‘l‘w.nsPnrt, London brietly outlines the
various  points  which require careful
attention in the inspection of bridges.
Many cngincers will find these points usc-
ful to be committed to memory as your
correspondent found them in the course of
his work. They ave, therefore, given below :

(1) the proper functioning of weep
holes and other drainage devices ;

(2) the free action of expansion joints
and hearings ;

(3) examination of piers and abut-
ments for signs of scour and the
clearing of obstructions in stream
channels tending to cause scour ;

() detection and tracing of water
leakage through bridge decks, and
maintenance  of  water-proofing
coats .

(5)  signs of movement of foundations,
especially on clay, as evidenced
by cracks in the structure or the
voad surface over it :

(Continued on page 26)
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(i) DEPOSITING CONCRETE IN ROAD
CONSTRUCTION

(Extracted from ¢ Concrele & Construction Engineering’- July *51.)

ULL-xeale tests nuude to determine the
eficet of different methods of deposit-
ing concrete when constructing roads are
deseribed in < Roads and Road Construe-
tion ” for January 1951 by Mr. R. H. H.
Kirkman of the Road Research Labora-
torv. The least irregularity of the finished
surface was obtained when small heaps of
about one cn. vd. of conerete were dump-
od from  both sides of the slab at regular
intervals,  When conerete  was dumped
from one side only the irregularity on
this side of the slab was considerably
greater than on the other, nml it was
necessary  to place heaps fairly close
together.  Honeycombing at the bottom
of the slah was detected when heaps
slightly overlapped.

When the spreading was  poor, 'the
riding quality of a level road was 1m-

proved by substituting concrete of low
workability for the wsual concrete of very
low workability. When the supercleva-
tion was great the flow of the wetter con-
erete considerably increased the irregu-
larity. The wetter concrete was also
difficult to handle and appcared to lead
to honeycombing at the bottom of the slal),
The removal of irregularities became
inereasingly difficult with cach pass of the
finishing machine. The best riding quality
was achieved when irregularities were
detected after the first pass so that an
attempt could be made to remove them
during the second pass.

Even with high-quality workmaunship
and good supervision, uneven setting and
settlement of the side forms was respon-
sible for much irregularity.

iy GOODS VEHICLES ON HILL ROADS

Device to Prevent Ba
DRAFT rules requiring the carriage of

two wooden chocks of prescrlbed
dimensions, for use as & precaution
against possible slipping back of goods
vehicles on hill roads, were recently pub-
lished by the Government of Bombay.

Objections  or  suggestions relating to
these rules were invited by the Deputy
Secretary to the Government of Bombay,
Home Department.

Numerous complaints are received by
(Government about the danger caused by
drivers of goods vehicles using large
stones to prevent their vehicles from roll-
ing backwards whenever they halted on
ghat (hill) scebions of the Bombay-
Poona Road. Such stones, of course,
are left on the road when the vehicles

drive off !

As the practice is dangerous, the State
Transport Authority carried out tests and
evolved a type of chock considered to be
effective under most conditions likely to
be encountered. As a consequence the
following new draft rules were suggested

ckward Movement Proposed New Rules in Bombay

to be added to the Bombay Motor Vehicle
Rules, 1940.

««164-A. Wooden Chocks.—(1) 1In
order to prevent a goods vehicle from
running backward on slopes or otherwise
to render it immobile, every such vehicle
shall be equipped with two wedge-shaped
solid wooden chocks, each measuring 12
inches in length, 12 inches in breadth and
10 inches in height, with one of its sides
having a slope making an angle of 45 deg.
at the end and the plane surface of the
sloped side being rendered concave so as

to fit the outer circumference of the size of

tyre (e.g., 32"x6", 32"Xx7") normally
fitted to the rear wheels of the vehicle

(2) Each such chock shall be kept in a
bracket fitted on the outer skirt of the
tailboard of the vehicle and shall have a
hook. The tailboard of the vehicle shall
also have a hook in the centre.

(3) Each such chock shall be linked
with the tailboard by means of a metal
chain of sufficient length and strength
fastened to the hooks in the chock and in
the tailboard.”
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(iii) CONTROL OF HOT-MIX ASPHALTIC CONCRETE

(Euxtracted from ¢ Roads

THE first hot-mix asphalt pavement

using petroleum asphalt was laid on
Pennsylvania  Avenue in Washington,
D.C., in 1900, This sheet asphalt pave-
ment was controlled strictly by trial and
error, and incidentally, was a complete
failure hecause the asphalt content was
too high.  From this beginning, more and
more hot-mix pavements were laid with a
constant mmprovement in  the finished
product. As time progressed, engineers,
still working largely by trial and error,
learned by hard experience the importance
of asphalt content, of grading, and many
other factors which contributed toward a
successful pavement.

These early cngineers were artists.
Many of them learned to build good
asphalt pavements by the same method
that grandma haked a cake. Her units
of measure were dashes, dabs, and pinches
and she could bake a wonderful cake, hut
when she tried to tell daughter how to do
it, the cake usually had to be thrown to
the hogs. So it was with these old veteran
asphalt men.

In the 20°s a new breed began fo
emerge in the asphalt paving industry
known as the laboratory research man,
He followed the veteran around, observing
his methods and analysing his pavements
with the objective of finding the keys and
establishing rules for building a good
pavement so that it would not be necessary
for a man to have fifty years’ experience
in order to place one which was satis-
factory. In this he was largely successful.
Guiding principles  were discovered and
put into use through tests and specification
requirements.  They were called controls,
Now from where did these controls come ?
They were not the result of so-called
research men sitting at a desk and deter-
mining out of thin air just what would
have to be done to make a  gond
pavement.

They were merely the reflection of the
skill of the veterans in the field reduced
to definite figures and numbers. As o
matter of fact, a statement of the prin-
ciples of control and design could aptly he

and Strecls’ -July 1951)

considered as a summary report of fifty
years of field research in building hot-mix
asphalt pavements.

Principles Summarized.

Now let us see what these principles are.
T as much as control is merely the design
worked in reverse, let us counsider the
guiding principles in design which have
now heen agreed upon hy the major portion
of the engineers in this country.

(1) The aggregate must be reasonably
well graded.  For instance, the commonly
used mixes for surface course must have
sizes all the way from about | inch down
to dust.

(2) Finished pavements must have a
certain amount of air included in the mix
in the form of air pockets or voids.
Experience has shown that the voids
should not exist in an amount of less than
2 per cent nor more than about 6 per cent,
So taking the middle course, the designer
sets the voids at 4 per cent or, stated in
another manner, he sets the mix at 96 per
cent density. This is accomplished by
making up several mixes in the laboratory
with varying per cents of asphalt, com-
pacting them as they will bhe compacted
on the road and then selecting the asphalt
content which will give 96 per cent density.
Thus, the optimum asphalt eontent of the
mix is established.

(3) Having decided on the exact grading
and the exact asphalt content to be used,
it is now necessary that the compacted
mix he tested by some stability method
to determine whether or not it will take
the traffic to which it will be subjected.

(4} The use of extremely hard asphalts
is avoided because the softer nsphalts have
alonger life. The old concept that the
asphalt had to be as hard as a brick in
arder o obtain the necessary  stability no
longer prevails. 1t is now known that a
much more important consideration in
obtaining a strong stable pavement is the
kind of aggregate employed in the mix,

—————
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BOMBAY CIVIL WORKS BUDGET 1951-52.

elating to Civil Works Budget have been taken from the

(In Lakhs of Rs)

. N . Revised Budget
| z}ct)iglig(b,s Estimates Estimate
P 1950-51 1951-52
. . 9.09 9.00 8.00
2, ceipbs 71 76 76
S on Roads,. }'() 10 —
4. Deceipty-from self-supporting 76 80 .50
workshops.
5. Recoveries of expenditure 1.22 .85 .87
6. Miscellaneous | Road 18.6¥ 14.53 15.46
7. Transfer from Central Roac - _ ‘
l Development A/C 2.74 4,56 53.15
8. 'Transfer from the Special 5
Development Fund .0? .%5 6_
9. Deduct—Refunds -4.32 - -.03
Total 29.03 30.40 78.71
II. Expenditure (Civil Works) )
lp Original Works 110.07 111.32 195.74
2. Reffairs 160.17 12114 117.20
3 Establishment 51.62 278 1079
4. Tools and Plant 20.2.4 29. .
5. Grants-in-aid 2206 23.41 16.42
oy ' -19.07 16 .
6. Suspense ) L e
7). Chalrges in England - .68 -1.52 N ‘ 1.65
8. Amount transferred from Post-War S
Reconstruction and Development 000 <Yy 1) 2 s
fund to finance capital works under — 130, -
« 81-Civil Works ”’
Total Expenditure 350.01 44073 377.85
1II. Expenditure (Communication Only) )
inal Works
(? gf(il?::y 15.63 10.00 l§,37
2, Postwar Reconstruction & Develop- o, 20,50 39468
ment Programme. 25.30 20.80 30.08
3. National Highways 7%2 oo 4.4
4. Central Road Fund 2. . .
" Total—0. W 50.85 53.76 152.19
i T . a, 41.74
(b) Repairs n. a. n.a
IV. Receipts from Roads ' . .
| li{eceipts under Motor Vehicles Acts  23.17 26.00 20.10
= R’?Io:g([)):s\‘;ri(;?tl Saes Tax on 57,86 62.00 60.00
3. Tolls and Ferries 81 ~86. ,, _:76 L
Total Receipts 81.84 88.86 80.86
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A BRIEF NOTE ON THE BOMBAY BUDGET

(With special reference to Civil Works)

’[‘HE total revenue receipts of Bombay for
1951-52 arc estimated at Rs 6064.25
lakhs and revenue expenditure at
Rs 6039.73 lakhs. According to these
estimates, 1951-52 Budget indicates a
small surplus of Rs 4.52 lakhs. The
revised estimates for 1950-51 indicate a
deficit of Rs 2.72 lakhs with the revenue
receipts amounting to Rs 6564.43  lakhs
and revenue cxpenditure to Rs  6567.20
lakhs. The Budget estimates of revenue
and expenditure for 1951-52 are lower
than the revised estimates for 1950-51.

Revenue expenditure on Civil Works
for 1951-52 estimated at Rs 377.85 lakhs
forms 6.2% of total estimated state expendi-
ture. The corresponding pereentage

figure for the two previous vears 1950-51
(revised estimates) and [949-50 (actuals)
were 6.7 and 5.7 respectively.

Ixpenditure (Charged to revenue) on
communications under ‘Original works’
in 1951-52 is estimated to be 152.19 lakhs
which forms 787 of the total expenditurc
on Civil Works (Original Works Only).
The corresponding  pereentage figures for
1950-51  and 1940-50 are 48% and 469
respectively. This shows that the part of
civil works expenditure (under original
works) carmarked for communications—
original works in 1951-52 is considerably
higher than that incurred in the two
preceding years.

———

(Continued from puge 22)

(6) careful examination of steel struc-
ture for corrosion, especially in
parts where moist or polluted air
may he partially trapped (e.g., the
spaces between beams).

This list is by no means exhaustive but
in conjunction with the pointsexplained in
the article under reference will, I am surc,

serve broadly to outline the problem of the
inspection of bhridges.

I hope the article under reforence has
not escaped the attention of the readers of
the Review. Its careful study is sure to be
very useful and valuable.

Simla, Yours faithfully,
4-1{)-1951.} X. Y. Z

NOT A POLITICIAN

Blessed 1s the magn who, kaving nothing to say, abstasned from
giving wordy evidence of the fact.—George Eliot,

Pransport-Commuaications Monthly Review November 1951

List of Approved Works on National Highways

Amount

" . T P, 2
S. No. Job No. Name of work Rs ~ Remarks

UTTAR PRADESH

Painting miles 260-269 of 3,23,000/-
National Highway No. 24

(miles 37-46 of Lucknow-

Bareilly Road).

1. 499 UP 24

HIMACHAL PRADESH

2. 500 HP 22 Surface painting of the Hin- 54,300, -
dustan- Tibet Road (National
Highway No. 22) from mile
6/2 to 12 in Himachal
Pradesh.

s { ) e o

THE SPARROW

The viewpoint of the Sparrow
Is arrogant and narrow,
He knows that he excels
He is selfishly obsessed ;
He would not give an ostrich best.
His children leave their shells
Puffed to their very marrows
' ide at being sparrows.
ik i o (M. de L. Welch)

(Reproduced after reading the speeches of the leader of a certain political
party in India. —FEd.)
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List of Books added to the Roads Organization Library
during the month of September 1951

The Fundamental Principles of Road

Passenger Transport Operation by
F. G. Fletcher.

(MacDonald & Co. (Publishers) Ltd.,
London),

Printing and

Stationery, U. P., Allahabad.

2,

Annual Report on Research Progress
during the year 1950-U. P, P W.D,,
Technical Memorandum No. 21 by
J. N. Mitra, etc., 1951,

Annual report on Research Progress
during the year 1949—-U. P, PW.D,,
Technical Memorandum No. 20, by
J. N. Mitra, etc., 1951.

Bulletin of the International Asso-
ciation of Road Congresses, No. 126,

Bulletin of the Intérnational Asso-
ciation of Road Congresses, No, 127.

The Manager of Publications, Delhi,

6.

10,

11.

12.

The Unrepealed Vol. I, from 1835
Central Acts with  to 1871 (both

Chronological inclusive)
Table and Index 2nd edition.
Do Vol. II, From 1872

to 1882 (both inclu-
sive) 2nd edition.

Do Vol. 1III, From
1882 to 1897 (both
inclasive) 2nd Edi-
tion.

Do Vol. 1V, From 1898
to 1907 (both
inclusive) 2nd edit-
ion.

Do Vol V, From 1908
to 1910 (both inclu-
sive) 2nd edition.

Do Vol. VI, From
1911 to 1916 (both
inclusive) 2nd edit-
ion,

Do Vol. VII, From
1917 to 1923 (Both
inclusive) 2nd edit-
ion,

13.

14,

15.

17.

18,

Do No. VIIT 1924 to
1930 (both inclu-
sive) 2nd edition.

Do Vol. IX, from 1931
to 1938 (both inclu-
sive) 2nd edition.

Do Vol. X, From 1939
to 1947 (both inclu-
sive) 2nd edition.

The Land Acquisition Act 1894 (I
of 1894) as (modified up to the 15th
September 1949),

Act No. XII of 1941.Delhi Restrict-
ion of Uses Land Act, 1941,

Report of the Local Finance Enquiry
Committee (with Appendices)

The Railway Executive, London.

19.

20.

21.

22,

23.

24,

25,

28

British Holiday Guide-Area No. 1--
Scotland, (1951 edition).

British Holiday Guide - Area No. 2-
Wales & North West (1951 edition),

British Holiday Guide - Area No 3.
Eastern England (1951 edition).

The design of Flexible and Rigid
Pavements - University of California
Syllabus No.319 by Hobert Horonjeft
and John Hugh Jones. (University of
California Press, Barkeley and Los
Angeles, 1951).

Proceedings of the 8th Aunnual
Meeting of South - eastern Associa-
tion of State Highway Officials, from
1-2 December 1949. (Southeastern
Association of State Highway Officials,
Marion Hotel, Little Rock, Arkansas,
.S A)

American Railway Engineering
Association, Bulletin No. 492, Vol.
52, January 1951. (Amecrican Rail-
way  Engineering Association, 59
Kastern Bureau Street, Chicago 5, 11
2 copies.

Engineering Experiment Station
News, Vol. XXII, No. 5, December
1950.  (Engineering léxperiment
Station, Ohio State University,
Columbus, Ohio,) :

Transport-Commaunications Monthly Review

26.

27.

28.

Publications

Curing of Concrete—A. R.B. A,
Techn%cal Bulletin No. 165, 1949.
(American Road Builders, A§socm-
tion, 1319 IF Street, N. W., Washington
4, D.C)

Brick and Tile Engineering Hand-
book of Design by Harry C. Plummey.
(Structural Clay Products Institute,
Washington, D. ()

The Hydraulics of Culverts - Eng}-
neering Station Series Bu!letm
No. &86. (Enginecring Experiment
Station, The Pennsylvania State
College, Pennsylvania).

of the Superintendent,

Documents, U. S. Government Printing
Office, Washington 25, D. G.

29,

30.
31.

Selected Bibliography on Highway
Finance compiled by the Burcaun of
Public Roals.

Highway Statistics, 1949.

The Mathematical Theory of
Vibration in Suspension Bridges—
A Contribution to the Work of 'the
Advisory Board on the Investigation
of Suspension Bridges by Freidrich
Blich and others.

Publications of Royal Swedish Geotech-
nical Institute, Stockholm

32.

33.

e Vane Borer: An Apparatus
;I(‘)l: Determining the Shear Strength
of Clay Soils directly in the ground—
Proceedings No. 2 (in English) by
Lyman Cadling and Sten Odenstad.

il Sampler with Metal Foils:
Is)g:rlicess fgr taking Undisturbed
Samples of very great length—Pro-
ceedings No. 1 by W. Kjellman,
T. Kallestenius and O. Wager.

Publications of His Majesty’s Stationer
Office, London

34,

35.

Cellular Concretes and Some other
Insulating Building Materials in
Germany—B. 0. I. §. Final Report
No. 1352, Item No. 22.

London Traffic Congestion - Report
by the London and Home Counties

Traffic Advisory Committee.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45

46.

47.

29
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Report of the Road Research Board
with the Report of the Director of
Road Research for the year 1949,

The Protection of Buildings and
Timber against Termites—Forest
Products Research Bulletin No. 24

Temperature Stresses in Concrete
Pavements - Proceedings No. 14 (in
English) by Sven (¢ Bergstrom.
(Swedish Cement & Concrete Research
Institute at the Royal Institute of
Technology, Stockholm, 1950).

Proceedings of the First Common-
wealth Conference on Tropical and
sub-Tropical Soils—T. Communi-
cation No. 46. (The Commonwealth
Bureau of Soil Science, Harpenden,
England, 1949),

Legal Phases of Engineering Cont-
racts and Specifications by I.C.
Crawford. (Macmillan and Co , Ltd.,
Martin Street, London, W. C. 2, 1950).

Vales Plant Data Book (4th edition).
(Vales Plant Register Ltd., 14 Lower
irosvenor Place, London, S. W. 1.)

Road Transport Law—A Summary
of the legislation effecting the const-
ruction and use of Motor Vehicles
(7th edition) by L. D. Kitchin. (Illiffe
and Sons, Ltd., London).

An Introduction to Aluminium and
its Alloys. (Aluminium Development
Association, 33, Grosvenor Street,
London, W. 1, December '1950).

Some Recent Developments in
Rheology by V. G. W. Hazrison.
(United Trade Press Ltd., 24 Birde
Lane, Fleet Street, London, E. C. 4,
1950).

Incentive and Quality by J. Armst-

rong. (Chapman & Hall Ltd., 37 Essex
Street, London 2, 1950).

Compulsory Purchase of Land by
Local Authorities under the Acquisi-
tion of Land Authorisation Proce-
dure Act, 1946, by A. J. W. Jeffery,
(The Thames Bank  Publishing
Company, Ltd., 1773, London Road ,
Leigh-on-Sea, Essex, London, 1949).

School Crossing Signals by C. C.
Wiley. (Department of Civil Engi-
neering,University of Illinois, Urbana,
111, 1950).
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48. Pennsylvania Highways Today and

49.

51

52,

54,

Tomorrow—Report of the High-
way Plananing Commission to  the
Governor and General Assembly of
the Comumonwealth of Pennsylvania,
December 1, 1900) (Highway Planning
Commission, Commonwesith of
Pepnsylvania, Harvisburg, 1950),

World Geography of Petroleum—
American  Geographical  Society
Kpecial Priblication No. 31 by Wallace
K. Pratt and  Dorothy Good.  (Pub-
Yished for the American Geographical
Saciety by Princeton University Press,
Washington).

Interstate Barriersto Truck Trans-
portation by Margaret R Purcell.
{United States Deptt.  of Agricultura,
Bureau of Agrieultural Economies,
December 14507

Traffic Survey Report of Blnefield,
West Virginia, 1949, (The State Road
Commission of West Virginia, Plan-
ning Division).

Final Report Lockbourne No. 2 -
Experimental Mat (U. 8. Engineers
Corps—U. 8. Army). (The Ohio River
Division Labhoratories, Mariemont,
Ohio).

vivil Engineering Code of Practice
No. 5 (1959)—Drainage (Sewerage).
(The Institution of Municipal Engi-
neers, 84, Keeleston Square, London,
SOWLL.

Civil Engineering Code of Practice
No. 1 (1950)—Sijte Investigations.
(The Institution of Civil Engineers,
Great George Street, Westminister,
S.W. 1)

Publications of the British Standard
Institution, London

55.

56.

B. S. 743: 1931 —Materials for
Damp Proof Courses,

B. 8. 1707 : 1951—Binder Distribu-
tions for Road Surface Dressing.

30

57.

59,

60.

61.

62,

63,

64.

Novoember 1951

Vehicle Movement on Sections of
Curves on Gradients and its Influ-
ence on Alignments of Logging
Roads, Sport Tracks and Motor
Roads (Die Bemegung in Kurvenge),
(in German) hy Prof: lLco Hanska.
(George Fromme and Co., in Wien,
1948).

. Molesworth's Handbook: of Engi-

neering Formulae and \Data (34th
edition), edited by Albert Peter Thurs-
ton. (K. & I. N. Spon Ltd., London,
1951).

What Bombay Government did and
said— January to March 1951, (The
Director  of Publicity, Govt. of
Bombay, Bombay).

An Interim Note on the Lands)ides
occurring on the motorroad between
Dharmasala and Mcleodganj. (May
1051 by (L Kohli. (Geological Survey
of India, July 1951).

Fourth Annual Report to the
Gavernor of California on the
Activities of the Division of High-
ways for the year July 1, 1949, to
June 30, 1950, by the Director of
Public Waeks. (Division of Highways,
Department of Public Works, State of
California),

City Planning—A selection of
Readings in its Theory and Practice,
edited by Theodore Caplow. (Burges
Publishing Co., 426 South Sixth Street,
Minnespolis, Minnesota, 1950).

Proceedings : Convention Group
Meetings, Papers and Discussions,
San Antonio, Texas, 1949. (American
Asgsociation of State Highway Officials,
917, National  Press  Building,
Washington 4, D. C.)

Solution of Hydraulic Flow Distri-
bution Problems Through Use of
the Network Calculator—Research
Report No. 18, by L. M. Haupt.
(The Engineering Experiment Station,
The Texas A & M College System,
College Station, Texas, 1950).
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CREAVES COTTON € COLTD.

1, FORBES STREET. P. 0. BOX NO. 91. BOMBAY 1.

© RUSTON-BUCYRUS & BUCYRUS ERIE
EXCAVATORS ‘

The most versatile machine for shallow
digging on roads, road grading and wide-
ning and culvert or bridge excavations.

O AVELING - BARFORD

DIESEL SHUTTLE DUMPERS

The 4% cubic yard model, capable of ope.
rating under the most adverse off-the-road
conditions, it is an ideal machine for all
short-haul transport with its patent rever-
sible stecring and power assisted tipping
for speedy operation.

The heavy duty type S.C,designed to meet
the need for a specialist unit, more heavily
constructed than the lorry for thelonger
transport of rock and other materials. It
is built to work continuously under the
most difficult conditions of surface and
gradient and to withstand the heavy
impact of rock directly discharged from
excavators, Like the 41 cubic yard Shuttle
Dumper it is fitted with patent reversible
steering and quick tipping gear.

o

AVELING - BARFORD VIBRATORY
CONCRETE TINISHERS

The ideal machine for speedy construction
of modern concrete roads. It is designed
to compact and finish concrele mixes ol
low water and sand content giving maxi-
mum strength and economy in cement.

Please write to us for descriptive
literature,

Sold and serviced by

Please mention this journal when replying to advertisements,
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The high standard of its editorial
content, the wealth of practical and useable infor-

mation contained in each issue, and the helpful
facilities offered through The Concrete Association
of India make “The Indian Concrete Journal” indis.

pensable to technical men in the building and allied

professions, who desire to keep abreast of the latest

You need tough equipment for road making and other grading jobs,
""assemble’’ toughness into a machine. You've got to build it in.
Graders are completely built by one manufacturer. That's why
Motor Graders make light work of ditching,
power is wanted. They are designed
to give the maximum performance

ORDER FORM
with the lowest fuel consumption. ‘ t d I I
Ask your nearest Distributor about ‘Cater- q erpl a r

and you can't
‘Caterpillar’ Motor
‘Caterpillar’ Diesel
levelling and all those tasks where big

developments in concrete engineering.

SLCISIERrg TR0 MARR The Manager' NAME
pillar’ Diesel Equipment. He will be glad * CRETE
to give you a demonstration and show you 7”' v // ENGINES . TRACTORS THE lNDlAN CON
it's the best in the field! g //4%[;/ lA"::;::::‘:’Jr:mm JOURNAL, ADDRESS
IS LETYNTS >

‘ I, Queen's Road, Bombay 1. ;
‘Caterpillar’ Distributors in India ‘

CALCUTTA BOMLAY DECHI Please send me THE INDIAN CON.
TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (Buckwell- CRETE JOURNAL for | year, |

- f
Limited Limiced India) Limited enclose Rs. 9 by cheque/p.o./m.o.
P. O. Box 313 P.O. Box 18 P O Box 408

cales and Service * (Burma, Ceylon & Foreign subscriftions Rs. 12, post free). Students are enrolied at half rate.

. Tlease mention this journal when replying to advertisements,
Vlgase mention this journal when replying to sdvertisements, S :
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

3 >

B

Specialists in Design and Construction of R. C. C.

Structures, Bridges, Buildings, Water Supply and

Drainage Schemes, Sanitary Installations etc. .

MO

|
‘

Registered Office: 14, BOAG ROAD, MADRAS-17.

Telephone: 88316. Telegrams: “ VITOPUS ", Madras.

Hmiumll

NER INTERNATIONAL

Genuine American Automotive parts
and accessories . . each Borg-Warner
product is dominant in its field

© T4 )
)

Borg « Warrier automotive
parts and accessories are
renowned the world over

" Whether you are 3 dealer 0
}M American Automotive parts of the
EUAEH HUIU][R owner of a fleet of American buile
AUTOMOBILE trucksa-you need not Warry aBOGK Wrie for further detals to:
our spare parts and accessorles. kac :
[ | " 2 :org-v‘:/arnper product is dominant In F.& C.OSLER ('NDH\) LTD.
‘ Head Office: 12, Old Court House Street, Calcutta,

UGHI[NNN[[RN “ : fts fleld ; and there Is 3 Borg-Warner Branches :
/ ) product to meet your every need... NewQueensRoad, Bombay Scindia House.Queot.\sway. New Defh)

Sht

O/BWNA

Pleage mention this journal when replying t0 advertisements,

LORE, OOTACAM UND,
HYDERABAD (DN.)
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FOR

Surface your Roads with
BITUMULS

Cold Bitumen Emulsions require no heating
“DIRECT FROM DRUM TO ROAD™

Full particulars and Technical Advice from :—

BITUMEN EMULSIONS (INDIA) LTD.

Head Oﬁ‘ice,.Factory and Laboratory :
7/1, Hide Road, Kidderpore,
CALCUTTA 23.

TELEGRAMS: < BITUMULS ",

2
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DISTRIBUTORS
Bomiay Dadajee Dhackjee
& Company Limited
Bareilly Gopaldas Motors
Branch at Agra Cantt,
Calcutta Walford Transport
Ltd. Branch at Gauhati

 Womy many STROKES GOES THE FUEL
"PUMP MAKE IN A SIX-CYLINDER. AR

DRIVEN STEADILY AT 40 M.PH.
FOR. ONE HOUR ¢

Deihi Allied Motors Limited

Indore Vinod Motors [] 6’520 ?
Jaipur Rajputana Trading Co. 2 33,500?
Lucknow Talwar Motors,

Branch at Kanpur 3 124',800 ?

Madras Simpson & Co. Ltd.,
Branches at Bangalore,
Ootacamund and Trichinopoly
Nagpur Combine Motors
Rajkot Coronation Motors,
Branches at jamnagar and
Ahmedabad

@@ M ME 5 TON

AUTOMOBILE PRODUCTS

OF INDIA LIMITED G SMH
BHANDUP.BOMBAY APY 3 )

ASSOCIATED WITH THE ROOTES GROUPeseeseeesessesses T
N . $00000000000000000000 Plegse meption this journal when repl_ying to advertisements,

AND SERVICE PARTS

TREMENDOUS AMOUNT OF WORK THE PARTS
OF YOUR CAR HAVE TO DD iN AN HOURS
PRIVING ! PRODF, T00, OF THE NECESSITY
FDR ALWAYS REPLACING WITH GENERAL
MOTORS GENUINE AND APPROVED SPARE
PARTS —— BUILT FOR THE JOB}

INSIST ON GM GENUINE AND APPROVED SPARE PARTS

DISTRIBUTED IN INDIA BY

GENERAL MOTORS INDIA LIMITED

SERVING INDIAS TRANSPORT NEEDS FOR OVER 23 YEARS

Please mention this journal when replying to advortisements, o
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// DRAINAGE ALLOCATION

Here is a sure -way to save money on small
bridges, culverts and other drainage structures.
just specily ARMCO MULTI-PLATE Pige, Arches
and PIPE-ARCHES.

The precurved, corrugated metal plates are light
in weight and easy to handle. Unskilled labour
quickly bolts them into sturdy, long-lasting struc-
tures. Only a few simple hand tools are needed.

Your completed MULTI-PLATE structure will re-
quire practically no maintenance. And it condi-
uons change, MULTI-PLATE can always be exten-
ded, or if necessary, completely dismantled and
re-erecled at another location without loss of
material.

ARMCO MULTI-PLATE is especially economical
to transport. Individual sections nest into small,
compact bundles, Write for complete data.

e
ARMCO \7/ INDIA LTD.

21, ESPLANADE MANSIONS
CALCUTTA.

Bocks

- ASSAM RAIL LINK

**Armco Multi-Plate Pipe Bridge
Centre Pipe 12 ft. diameter,

Side Pipes 10 ft. diameter."’
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A hot favourite of heavy transport operators, Leyland vehicles
are now built in India by Ashok Motors Ltd., at their Ennore
Works, Madras. Renowned throughout the world for quality.
fuel economy, low maintenance costs and long service, Leyland
Goods and Passenger vehicles are unrivalled for efficient
performance.

ASHOK ~BUILT
ROYAL TIGER

WriE for patonlare 45 - _
ASHOK MOTORS LTD., P. B. NO, 1825, MADRAS |.

James Finlay & Co. Ltd., 2, Netaji Subhas Rd., Calcutta ® AutomotivesManufacturers Ltd., Kurla, Bombay
@ Automotive Manufacturers Ltd,, Kingsway, Secunderabad (Deccan).,® Pearey Lal & Sons, Ltd., Queens-
way, New Dethl, @ V.5.T. Motors, Ltd., Mount Rd., Madras 2. ® India!Garage, St. Mark's Rd., Bangalore.
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Please mention this journal when replying to advertisements.

Please mention this journal when replying tu advertisements.
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A LeTourneau product
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TOURNAHOPPER

The ideal Bottom Dump Hauling unit for the Earthmoving industry. Special features:
My, Turns 900 either side; Clamshell type ejection; Finger-tip controls.
x, Tournapull prime-mover interchangeable with Tournarocker

William Jacks
& Co.Led.

CALCUTTA BOMBAY MADRAS
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PuwiauA T ONS
OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following
publications are available for sale.

Price
Publications. inclusive of postage etc.
Rs, a p
Volume IIT—Lucknow 1637 4 0 0
Volume IX—Part 4—Qctober 1945 3 00
Volume IX—Bound—Madras 1945 . , 10 0 0
Volume  X~—Part |—Decembar 1945 o 3 009
Yolume  X—~Part 4—August 1946 . 3 00
Volume XI—Part 4—May 1947 3 06
Volume XI—~Bound .12 00
Volume X1I—Part 1-—September 1947 ne - 3 ¢ 0
Volume XII—Part 2—January 1048 3 00
Volume XII—Part 3—April 1948 30 0
Volume XII—Part 4—March 1948 3 0 0
Volume XI1-—Part 5—September 1048 3090
Tolume XITI—Part I—December 1948 3 00
Volume XIII—Part 2--January 1949 3 49
Volume X111 Part 3—January 1944 > 3 0 4
Volume XI1I—Part 4—~July 1949 ot 3 00
Volume XIV—Part 1—September 1949 3 0 90
Volume XIV—Part 2—December 1949 300
Volume XIV—Part 3—December 1049 3 00
Volume XIV—Part 4—July 1950 .- 3 00
Volume XIV--Bound . . 8§ 0 0
Volume XV—Part 1—Aungust 1950 3 00
Volume XV--Part 2—November 1950 3 0 0
Volume XV-Part 3—January 1951 e 3 00
Volume XV—Part 4—August 1951 " 300
Road Research Bulletin No. 1 5 0 0

L R. C. Standard Specifications and Code of Practice for Road Bridges
in India (1937} .

Procoedings of the Chief Engineers’ Conference at Nagpur on the
Post-war Road Development in India . e 280
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Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
NEW DELHI-2,
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