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COMPRESSED AIR EQUIPMENT

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

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

ROTOMOTORS
Vane type air-
motors from 1}
b.hp.

AIRWINCHES
Lifting capacities from
1400 lbs. at 100 f./
min. to 3000 lbs. at
100 ft. /min.

SCRAPEHAULERS
Specially designed for
scraper loading. Rope
wulls f{rom 2200 to
€600 tbs.

HANDRILS

Hand-held Ro c k-

Drills. Weights
from 24 lbs. to 84

lbs. IR

ROTOPUMPS

For water, ¢il or
sludge. Will give J0 .+

g.pam. with 140 fi,
head to 140 g.p.m.
with 10 ft. head.

ROAD RIPPERS
Weights from 43
lbs. to 75 lbs.

PICKS & SPADERS
Weights from 20
Ihs. to 26} lbs.

‘HAMMERS
Weights from 7}
ibs. to 13] lbs.

‘ ROTODRILLS
.~ Jand and screw-
feed. Capacities
to 1} ins.

‘ROTOGRINDS
Radial and sur-
.. face types.Taking

2" to 6” wheels.

Weights from 9
lbs. 10 40 lbs.

CONCRETE

COMPACTORS
A new machine for
Concrete  Compac-

The maochines and tools ﬂlmmuahonmbutm 'inoohﬁhte gﬁide to the

range of Holmans activitiea. Among others not menitioned

olmans Drifters

Sinkers and Stopeis are world famdns. And go.in.due courss will be tha Jatest

CALCUTTA

Holman Development, the HO!

BIRD &

LBIT, the tungsten carbide tipped rock'llﬂ_ll bit.
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The ‘Evercady' No. 6-T

Telephone Cell comes { TRGUBLEI
to you complete, ready
for service; no filling
with water and waiting

before use.

EVEHEADY The advantages of dry cells over the old-fashioned

TRADE-MARK Inerts, wherever they are used in connection with
telephone, telegraph, signalling etc. have long been
realised. National Carbon Company was one of the
pioneers in the development of dry cells and, backed
by over sixty years of research and experience, can
confidently recommend their use,

A NATIONAL CARBON PRGDUCT .

Spring clip terminals
grip varying thick-
nesses of wire instant-

ly: no tools required MONEY
for installation : wires
will not come loose
due to vibration.

The ‘Evercady’ 6-T Telephone Cell
is more economical to use on light
intermittent service applicationthan
the equivalent old-fashioned Inert,

T e R A T A Tomer MM KT

GANNON, DUNKERLEY & CO., (MADRAS) LTD.

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS.
Specialists in Design and Construction of R. C. C.
Structures, Bridges, Buildings, Water Supply and
Drainage Schemes, Sanitary Installations etc. .

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

Telephone: 88316. Telegrams: <« VITOPUS” Madras.

Please mention this journal wher replying to Advertisements.

Please mention this journal when replying to advertisements.
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FROM BORG-WARNER INTERNATIONAL

The two great problems of spark plug design and 5'080[04 featw'e&'

construction i.e., the controlled dissipation CreANSION ROOM
9f heat and the maintenance of good i Ao
msulatiqn resistance, have both been H‘:s oo “—y’e e
solved in the design and construction JSKYto,VEfJ:)ZE:NnSULMOR
of BLUE CROWN HUSKY Spark Plugs. ﬂ LONG FLasH o‘VE:'pAyu
R e ) CONIROLLED HEAT ZONE

F. & C. OSLER anoia) LTD.

BOMBAY CALCUTTA NEW DELHI

MILLARS’

Concrete Mixers, Tilting and Rotary
Drum types, in a wide range of
sizes.

Centrifugal and Diaphragm Pumps
in capacities up to 42,000 galls.
per hour. Platform Hoists and

Winches.

Mortar Mixers tor all requirements.

MANUFACTURE

Brick and Stone Crushers.

Concrete  Weigh Batching Equip-

ment.
Tarmacadam and Asphalt Plant.

Miliars’ “ Wellpoint”’ De-Watering
Equipment.

MILLARS’ TIMBER & TRADING CO., LTD.

VICTORIA HOUSE, VICTORIA ROAD, BOMBAY 27.

Largest Stockists of Mixers for Concrete,
Asphalt and Mortar in India.

COLFIX BITUMEN EMULSION
*
The oldest and reliable
Cold Emulsion conforming to
1.5.D. Specification No. G.0.P./69-A

¥
Full particulars from :

Messrs. McLEOD & CO. LTD

No. 3, NETAJI SUBHAS ROAD,
CALCUTTA.

*

e BOMBAY.
e DELHI.
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INTERNATIONAL)

AT
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SERVIGE FOR
SPARE PARTS,
MAINTENANCE
AND REPAIRS.

DEALERS

Delh; Garage Ltd . New D,
‘Agra Motors, Agra : D/Lll)’::uu.l
jllu!omobxles Led, Ambala Cantr ®
joéqgm Atmaram, Pathanhot
X5 eth Moolchand Nemichand
odnpur ® Laddha Bros, Jaipur ®
McKenzie & Co., (1919) Ltd .

I.uc now @ R
amu  Automobile
0., Meerut nohile

\
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FIRST IN INDIR WITH LOW-H
PORTLAND CEMENT

)
- "J 7

Low heat of hydration reduces shrinkage stresses in
dams and massive concrete construction

A.C.C. have pleasure in announcing
that they are now in & position to
offer low-heai cem~nt from some of
their works. This special cement is
intended for use in massive concrete
structures such as dams, heavy re-
taining walls, and bridge abutments,
where a low heat of hydration is
essential to conirol the temperature-
rise in concrete during placing and
prevent shrinkage stresses and crack-
ing during the subsequent cooling.

This product fully complies with
British Standard Specification No.
1370 : 1947 for low-heat Pertland
cement. Copies of test certificates
are available upon request,

In view of the numerous dam
projects under construction or syrvey
in this country the developient of
this special cement is of the utmost
importance and marks another siep
in A.C.C's history of continved
progress.

For full details, please write to:

THE CEMENT MARKETING COMPANY OF iNDIA LTD.

Sales Managers of

THE ASSOCIATED CEMENT COMPANIES LIMITED.

1! Queen’s Road, Bombay

1 H y
mon Jou Plymm& to ad ortig
P ea8e mentio “l]ﬂ onrns wheu re; n advert emauts.

Please mention this journal whon roplying ti advertiseinents.
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Surface your Roads with
BITUMULS

Cold Bitumen Emulsions require no heating

“DIRECT FROM DRUM TO ROAD"

Fudl particulars and Technical Adrice from:—
BITUMEN EMULSIONS (INDIA) LTD.
Head Office, Fuctory and Laboratory,

7/1, Hide Road, Kidderpore,

CALCUTTA 23.
TELEGRAMS “BITUMULS >,

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

Editonial

FROM groundnuts to engineering is a far cry. That is what the sponsors of East
Africa’s groundnut scheme seem to have thought when they set about that
scheme in 1947,

Groundnuts, like jute and rice, have in the past been almost exclusively
produced by completely un-mechanised peasant farmers. To switch on to complete
mechanisation, without preliminary tests in the shape of a pilot scheme, would be
asking for trouble. But such mistakes do occur when engineers are kept out at the
initial planning stages. Often the realisation of this omission comes at a tragically
late stage, as it did in the case of the ill-fated East African Groundnut Scheme.

The Fatal Omission

Hven in this enlightened age, those in authority everywhere (except in the
U.8.A. where engineers are very largely in authority) do not seem to realize that it
is to the engineers they must turn if they want to overcome the forces of nature,
for it is the engineer who has been trained to deal with those forces. In the whole
organization assembled together in Kast Africa to control an investment of
£23,000,000, no one possessed those engineering qualifications which were essential
for the success of the project.

It has now been confessed by those responsible that thay “in the beginning
failed completely to realise that the scheme was essentially a large scale engineering
project, out of which an agricultural scheme would emerge. At every point success

" depended upon efficient engineering, whether in clearing, construction, road making,

water-supply, maintenance of heavy tractors and other: equipment, or efficient
mechanization of crops. Yet in our original advance party, which came out to Hast
Africa in February 1947, there was no engineer on the Managing agency staff. We
worked on the principle that the contractors could provide all that was needed. To
me this error, which I fully shared, appears now almost- the biggest disaster of the
early days. )

““We started the contractois on work without any o?ga.niza.tion for specifiing
their tasks or checking their results, either technically or in terms of costs.”

It should be abundantly clear that the party needed not one engineer but
perhaps should have been composed entirely of engineers—civil, mechanical,
electrical and, most imporfant in this case, some agricultural engineers.
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Mistakes

Most of the mistakes committed on the scheme would have been avoided if
there had been an engineer gniding it- One such mistake was the reported placin
of a bulk order for 300 tractors of an untried type made out of war-time junk (s ar%
parts of tanks). The order is said to have been placed on the basis of a dexngns-
tration with a prototype. Now, a tank is a war machine produced and run regardless
of costs—cost of running and maintenance, cost of replacements, etc. It is designed
only to move itself and is not expected to operate continuously for long periods

under severe agricultural conditions. An engineer would surely have placed a trial
order for a small number only in the first instance.

Another mistake was committed in regard to the measures
against soil erosion by wind and rain. Windrows of bush, stumps, and roots were
placed round the contours with the result that very irregularly shaped areas were
forrqed which. imposed delays and difficulties and limited the use of large and
efficient machines. Suggestions to make the windrows as nearly straight and

parallel to one another as practicable fell on deaf (i.e. un-engineeri
adopted about a year later, ginecring) ears, but were

adopted to guard

Then there was the very objectionable ¢ cost—plus’ method of dealing with the
contractors, the failure to keep proper accounts for stores records, the failure to build

any road worth the name for their fleet of vehicles costing £1,204,230 which led to
& rapid deterioration of the costly vehicles, and so on.

The Moral

We leave it to our readers to draw their conclusions from this sorry narrative.

To the engineers the moral is clear; will it he equal
the purse shrings in Tndin ? qually so to those others who hold

WATCH DOGS

I believe it would pay the profession (Engineering) to
the most active card indexes, science abam(zcts? and otglr_ng;:fn::; ozllg
also a jpumber of “Watch Dogs™ each with a dual trainin’g of
engineering and another branch of science to scout over the contiguous
hinterland and draw special attention to possible sources of f'r'uitful
ERqusry, experiment, analysis, or further research.

—Lord Stamp—- Engineering'—Jan, 9, 1948,

!
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GOVERNMENT SUPPORT OF RESEARCH

(Extracted from < Science,” December 30, 1949, Vol. 110),

* * *

SPEAKING « higtorically, research has

always required a patron; it has
never heen regarded as self-supporting.
We have become soaccustomed to the idea
of pure research conducted in universities
that we tend to forget this fact. Actuslly,
the universities have become the patrons.
Research foundations, which operate more
frankly in the older tradition, and certain
industries have to some oxtent also
assumed this role. If the funds from
these sources begin to fail or the demand
for research increases it is not surprising
to find a search for ways to add to the
traditional means of support. As a matter
of fact, both conditions have been
operative.

This parasitic view of research shculd
not be regarded as humiliating; it puts
research in the class with the creative arts,
along with literature, music, painting. and
sculpture. It may be that the time will
come when it is generally realised that
pure scientific research does in fact more
than pay its way. Certainly a strong case
can be made. But we should be careful
not to fall into the error of assuming that
great discoveries can be bought or that
research in certain fields will never be
profitable. I doubt whether any such
practical justification of pure science will
ever come about through the efforts of
scientists themselves. There will always
be too many among us who regard with
apprehension or resentment the motivation
of utility. This is probably ss it should
be, but we must admit that it is a source
of misunderstanding when we ask for
money.

* * *

Just how broad is the need for support
of research? Does industry require or
want (fovernment support of research?
Should all colleges aim to do a fair pro-
portion of research? If so, should all
receive government support? If not, to
which should support go? Should
support be given to the institution as a
whole, to particular schools or depart-
ments, or to qualified or promising indivi-

8

duals ¥ Or should it be on a different
basis—support in certain fields of apparent
promise or of interest to the donor?
Whatever the answer, one has to reckon
with the fact of limited government
appropriations for the purpose.

And what of the problem of scientifie
manpower ! If we grant the desirability
or even the urgency of increased support
of research, have we actually an adequate
number of scientists and engineers for the
job we need to do? It is commonly
supposed that we have not, and that no
considerable expansion in support of
research can be started at once without
serious dislocation of existing programmes.
But this statement is only partly true,
and, like all part-truths, can prove a
serious obstacle to proper action. It is
true that the need for competent scientists
in industry and in government is great
and that the available supply is low, and
the same can be said with even more foroe
with respect to the teaching of seience at
the more clementary levels. But con-
clusive evidence is available that there is
still abundant room for support of
research in colleges and universities, and
this may take place with little if any
detriment to existing programmes for
combined research and development.
Furthermore, by application of increased
support along this avenue we should at
the same time take the most direct step
toward alleviation of the shortage of
highly trained scientific manpower. This
research is almost entirely basic in
character, and is, consequently, universal
in availability to all. Although assistance
in this direction could not be counted on
to produce immediate practical benefits,
the by-products would in many cases lead
to important applications. From straight
content alone, the outcome would merely
add to our store of scientific knowledge.
But ideas beget ideas and we should there-
by greatly enhance the likelihood of

"turning up untold treasures, still in the

rough.

One may properly ask how it is possible
that this situation may exist—an unfilled
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demand for research scientists and yet an
unfilled capacity for accomplishment of
research. The answer is evidently that
there are many competent scientists who
prefer the academic environment and who
cannot be induced to leave it. Among
them are good research scientists who can,
with the help of a graduate student or two
and. funds for equipment and materials,
tutn out good research without interfering
geriously with their present share of
educational work.

One consequence of the support now
provided is an expressed need by the heads
of educational institutions for general
funds to restore the balance disturbed by
support in special fields.

Questions like these should really be
considered by a general agency, or by a
special commission if the matter is urgent
enough. There are other matters, too,
which should bs more the concern of such
an agency, such as support of fellowships,
underwriting scientific publications, dis-
gsemination of scientific information, ex-
change of scientists, aid to foreign
science, and finally, firsthand scientific
advice to the executive and the legislative
branches of the government.

* * ¥*

Why is federal support of research a
problem? There are three standard
answers to this question: government
support implies government control, it
involves administrative red tape and
confusion, it is erratic and uncertain.
These objections must be met by such
safeguards as can be managed in the
arrangement set up.

At the risk of over.simplification, let me
suggest that for our immediate purpose,
federal support of research is a problem
for two main reasons, which may be
illustrated by two additional questions:

1. 1sfederal support of research justi-
fied? The government réquires a
satisfactory answer to this.

2. What will be the consequences of
extensive federal support? The
answer to this is a matter of
concern to soience, to scientists,
and to scientific and eduoational

" institutions.

August 1980

To the former of these two questions
the majority of scientists would probably
answer that federal support of research is
justified provided the values inherent in
the tradirional environment of research,
such as continuity, initiative and freedom
of communication and publication, can be
maintained. In other words, most
scientists would give an affirmative answer
to the former question provided the
answers to the latter may be satisfactory.

Let us remind ourselves at this point
that Uncle Sam is properly a realist. He
may believe in charitable donations for
some of the people all the time, for all
the people some of the time, but not for
all the people all the time. In general he
expects to pay only for services rendered.
Thus the federal government does not
provide financial support unless a need
can be established, and when such support
is provided it must be expected to show
8ome return to the taxpayer.

As a quick answer to our first question,
then, intelligent support of research
should be able to accomplish the
following :

1. Raise the productive level of
research, with the many attendant
benefits sure to follow ;

[&4

Increase the output of young
research men and women and thus
fill the needs of industry, govern-
ment, and academic institutions.

But let me turn at once to my second
question : What may we expect to be the
consequences of extensive federal support
of research? As mentioned earlier, I
shall consider only the case of support in
institutions external to the government,
and especially in nonprofit institutions
such as universities, technical institutions,
and colleges. I shall confine my remarks
to support given on broad, comprehensive
lines, and so not mention the support
furnished by agencies with speocial fields
in view—as for example the exocellent
work done by such agenocies as the Public
Health Service and the Department of
Agriculture.

In the first place, if we are to be realis-
tic we must at onoe admit that extensive

- Transport-Communications Monthly Review

government support of research will have
consequences beyond the important and
beneficial ones of stimulating research
output and supply of future scientists.
It is & commonly observed fact that any
attempt to change some factor in a
situation is accompanied by effects other
than those intended. Indeed experimental
science knows that it is only by careful
planning and painstaking attention to
techniques that these spurious effects may
be kept in the background.

For one thing, increased support of
research in universities has been accom-
panied by an increased number of graduate

Auagust 1960

students. What effect will this have upon
the quality of the doctor's or graduate
engineer’s degree? It may be that by
increasing graduate school enrolments we
ghall succeed in turning out no larger
number of potential research leaders but
shall actually lower the average compe-
tence of the total output, by dilution
and by congestion. Perhaps increased
demand for trained research men and
women and for research administrators
may tosome extent justify such a tendency,
but the situation should be watched.

(T'o be continued.)

STATISTICS

Patient: ‘ What are the chances of my recovery, doclor ? »

Doctor: < One hundred per cent. Medical records show that nine
out of every ten die of the disease you have contracted. Yours is the tenth
case I've treated. The others all died.”

OMITTED FROM THE GLOSSARY OF HIGHWAY TERMS

In a Nalional Survey of Rights of Way in England s the position
of stiles, stepping stones, kissing gates and footbridges are also to be

brought into review.”’

(¢ The Surveyor’—Mareh 17, 1950.] _ N

.
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ROAD CONNECTIONS TO THE AJANTA AND
ELLORA CAVES

HERE is no train sevice to the Ajanta
and Ellora caves and the tourist must
travel by road at some stage or other.
Tourists travelling by rail who want to
visit Ajanta may detrain at JALGAON on
the Bombay-Calcutta line of the G.I. P.
Railway or at AURANGABAD on the
Manmad Hyderabad section of the N. 8.
Railway. Jalgaon to Ajanta is 37 miles
while Aurangabad to Ajanta is 56 miles
(sec map opposite)

Ajanta

The road from Aurangabad to Ajanta
lies in Hyderabad State, is fully bridged,
and is maintained as ametalled (macadam)
road toa high standard. Evenalight 10 h.p.
car can maintain a speed of over 40 m p.h.
on this road which is an all-weather
road.

The road from Jalgaon to Ajanta is
metalled, but some of the streams on this
route are not provided with bridges and
have very low paved causeways only a
foot or two above the bed of the stream.
As a result the road is liable to be closed
to traffic abt these points occasionally for
periods of two or three days at a time
during the rainy season. One stream, the
WAGHARA, at CHANDESHWAR on the
Bombay-Hyderabad boundary, is not
provided even with such & low causeway.
Vehicles have to travel over boulders in
the river bed. The most important work
to be executed on this road is to build a
bridge, or at least a causeway, at this
point.

While the road surface is very good in
the Hyderabad State for all the 63 miles
from Aurangabad to Chandeshwar, the
length in Bombay (30 miles) is rather bad.
A car doing a comfortable 40 m.p.h. on
the Hyderabad road has to drop to & bare

20 m.p.h. on the Bombay road, and even

then, the going is bumpy. Foreign tour-

ists who are often used to much better
road conditions would not appreciate this
and Bombay would be well advised to
improve her road frow JALGAON to
AJANTA. Even then the dust nuisance
will be there and something shouid be
done to allay it.

Ellora

The Ellora caves are visited from Auran-
gabad which is 16 miles away. The road
is metalled and fully bridged and the
surface is good.

Road Travellers

" The best route to Ajanta and Ellora for
tourists who travel (say from Bombay) by
road would be

NASIK (N. H. 3) — CHANDOR (N.H.3)~—
MANMAD — VAIJAPUR — SIVRALL—
AURANGABAD = 93 miles.

AURANGABAD — AJANTA — JALGA-
ON (N. H. 6) — ERANDOL — PAROLA

(N. H. 6) — DHULIA (N. H. 3 and 6)

= 95 miles.

For a traveller coming from northern India
the direction of travel would be the
Teverse,

All these roads are metalled but the
‘stretches falling in Bombay, including
N. H. 6, are in a poor state of maintenace.
Even a speed of 20 m.p.h. gives a jolty
ride. The transition from Bombay roads -
to Hyderabad roads is remarkable ; the
tourist can *“step on it” and can at onoce
go up to 40 m.p.h.
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With apologies to Messrs’ Shalimar Tar Products’ 1935
THE TRANSITION

—

o Long Hold-ups

Most of the streams in the Bombay ares
are provided with low causeways only.
One particular cressing, ie. over the
GIRNA RIVER on N, 1II. 6, betwcen
Dhulia ond Jalgaon, may be closed for
traffic even for 10 days at a stretch. The
high flood level is marked about 10 feet
above the level of the causeway. It is
said that long lines of carts and trucks
loaded with grain lined up at the Girna
during an 11 day hold-up in the monsoon
last year. The grain was soaked and had
sprouted before the traffic began to move,

Tourists using this road during the
monsoon should make sure that the Girna
is passable before they leave Dhulia for
Jalgaon. This information can be obtained
from the Executive Engincer, East

Khandwa Division at Jalgaon, A high

level bridge over the Girna is a crying
need. '

A minor improvement which will in
crease the pleasure of driving over these
roads will be to introduce shock free level

causeways (sco I.IR.C. Yaper No. 132). At

present a jolt is felt both when entering
and leaving a causeway. The cost of
making these transition curves could prob-
ably be met from the ordinary maintenance
funds for these roads.

Hotels and Food

Good western style hotel facilities are

available in Aurangabad. Western style
food can also be ordered ut the Dak
Bungaluw at Ajanta.

Transport-Communications Monthly Review

August 1950

BRIDGE AESTHETICS AND TECHNIQUE

[Bxtracted from  Civil Engineering & Public Works Review’ March 1950]

'I‘HE issue of December 25th, 1949, of

Techniques et Architecturer contains,
an interesting article by M. H. Viecariot,
Engineer of the Highway Board (Ponts &
Chaussees), Architect D.P.L.G. on bridge
aesthetic and technique. His thoughts on
the aesthetic side of the problem are sum-
marised below :

Stone bridges. General principles govern-
ing stone bridges are given in the book
of the noted French bridge builder Sejourne,
Les Grandes Voutes (Great Vaults).

" Sejourne was a great architect and the

general principles of his bridge design may
still be applied. Details, however, must
be changed to meet the requirements of

our time, especially as regards artistic

treatment of structures.

Steel bridges. Engineers are often con-
fronted with delicate problems occasioned
by the architectural treatment of steel
bridges. Sections of bridge superstruoture
are strictly determined by the design.
Engineers anxious to build a satisfying
structure seek the collaboration of the
architect. According to a noted French
bridge engineer, M. Vallette, the design
technique is sure enough to enable an
engineer to build a bridge on an inspiration
of an architect. Mr. D. B. Steinman, a
famous American bridge engineer, wrote
that success in bridge building trade is
generally obtained more by a kind of
intuition than by science. In this way,
the collaboration of a qualified architect
may be of great assistance to the engineer.

The present day tendency is towards
simplioity of lines and truth concerning the
expression of building materials.

High tensile steels constitute a means
enabling the engineers to build long span
bridges of gossamer design. Welded ocons-

tructions are different from riveted struc-
tures as they are structures with rigid
connections. A welded bridge must not
be similar in design to riveted ones. Profiles
and sections made up of folded sheet steel
offer great resource to bridge builders.
As regards decoration and adornment
mouldings, prudence and discretion are
advised,

Concrete bridges. Concrete is a
“moulded” material. Owing to this fact,
it is able to take various shapes according
to the mind of the designer.

It must be noted, however, that if con-
crete works well under compression and
relatively well under bending, shearing
stresses constitute for this material a
serious danger, To remedy for this latter
condition, it is necessary to provide main
girders with haunches (gussets) which are
not always of a very pleasant appearance,
especially if their section is exaggerated.
Properly designed and applied, concrete
leads to well balanced structures,

The conclusions of M. Vicariot may be
summarised as follows :

1. In aesthetics, there is no absolute
truth, but general principles; their
application depends always on the
case considered ;

2, Engineers and architects must be
anxious to express all possibilities
of the structural material used;

3. A bridge should give a feeling of
durability, especially as regards its
outline and decoration;

4. Success -in bridge building results
from p close co-operation between
engineers, architects and contrac-
tors. .
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PUBLIC CONTRACTS

[Exztracted from “California Highways & Public Works” November-December 1949).

*

S early as 1862 the Supreme Court of
California laid down the rule that a
contract made in disregard of a law requir-
ing competitive bidding is absolutely void.
The court said that not only could the
contractor not enforce the contract, but
he could not recover for the reasonable
value of the work done and the materials
furnished. (Zottman v. San Francisco
(1862), 20 Cal. 96).

Right of Taxpayer

In 1899 (Mock v. City of Santa Rosa
(18¢9) 126 Cal. 330) the right of a taxpayer
to maintain an action against public
officiala to compel the repayment by them
out of personal funds of moneys spent
under an illegal contract, was established.
A judgment against the members of a city
council for 165,000 dollars with a credit in
amount of the value of certain water works
built under an illegal contract and turned
over to the city, was affirmed.

* * *

The rule which we have been discussing
is an exceedingly harsh one. It may be of
interest to consider the reasoning which
has led the courts to adopt a principle of
individual responsibility irrespective of
the honesty and good faith of the officers.
The reasoning of the court is perhaps best
set out in a ruling given in 1915 (Osburn
v. Stone, supra) wherein the Supreme
Court stated the contentions for the defen-
dants and disposed of them as follows :

Supreme Court Decision

“The argument here advanced by res-
pondent is that the city council had general
jurisdiction over and general power to do
all the things complained of and that ‘the
lower court properly held that it would
become utterly impossible to induce good
and responsible r en to serve the public in
an official capacity if the courts of this
state should sanction an action of this kind
by which it is sought to declare a pubhe
official’s private property forfeited when
he ha._s done no wrong, and there is no
showing that the taxpayers of the city
have not received full value for every cent
of money expended. It would, therefore
be an absolute contravention of sound
public polioy to deprive cities of the publie

services, in an official capacity, of their
responsible citizens of substance who might,
at any time be made the victims of such
an ouirageous action as this at the instance
of eome spiteful and politically aggrieved
person.’

“There is & modicum of truth in this,
but only a modicum. The converse of the
aryument is that the powers of municipal
officers are well defined. Their modes of
procedure in al! matters of expenditure are
pointed out with particularity. They are
given by law a legal adviser, and, if not,
are fully empower«d to employ one. There
is no occasion whatsoever for their taking
any step without such adviee. There is no
reason for their ever making any illegal
expenditure of the public’s moneys. To
countenance the making by these officials
of an illegal expenditure in one case, is to
open wide the door for like expenditures
in every case.

“And even if it can be truly said that in
a specific instance the citizens and tax-
payers have received the benefit of the
expenditure, this by no means answers the
objection that the expenditure itself was
illegal. Let us use but one illustration.
Charters usually call for competitive bid-
ding on contracts involving the expen-
diture of moneys over a fixed amount.
Assume that such a contract is let by the
council without the required competitive
bidding; assume further that the contract
has been properly performed, who shall
say that the price at which the ocontract
was 80 let was the lowest reasonable price
that could have been obtained if bids had
been called for, and who will not at once
say that to permit this is to open wide the
door to favouritisms of all kinds, the very
prevention of which was one of the impor-
tant purposes of the law{”

%* * *

The courts are very strict in their
enforcement of competitive bidding
statutes. For instance, in one particular
case the supervisors called for bids on
plans and speoifications to be prepared and
furnished by the bidder as a part of his
bid. This was held to be illegal, as there
could be no competition with each bidder
bidding on a different plan.

10
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REGISTER OF NATIONAL HIGHWAYS

T the meeting of the Chief Engineers of
States in India at the Annual Sessions
of the Indian Roads Congress at Roorkee
(1948) and Ranchi (1949), the question Wwas8
discussed of preparing a register of National
Highways giving full information on such
items as local topography, nature of soil
found along the road, intensity of traffic in
different stretches, annual expenditure,
width of formation, width and type of eol-
ing if any, width and type of surfacing,
gurface rencwals done each year, position
and details of bridges and culverts, curves,
etc.

The preparation of this register would
put some strain on & State’s engineering
staff owing to the shortage of technical
personnel, but it is expected that the con-
tribution which such a register would make
towards the careful design, improvement
and maintenance works on National High-
ways would far outweigh the expenditure
on any extra staff.

Centre’s Help

Centre’s Engineer Liaison Officers in the
States have been asked to assist 1n the
correct preparation of the register. These
officers will be helped in this work by
temporary surveyors and draftsmen whose
number will depend on the volume of work
to be done in a State. The register 18 ex-
pected to be completed in every State with-
in a period of 18 months.

. States have been authorized to charge
any extra expenditure necessary for the
preparation of the register to the National
Highways maintenance funds. o

After considerable discussions the Central
Roads Organization have evolved forms
for :—

(1) a road register, and
(2) a register of bridges and oulverts.

For the sake of uniformity and ease of
reference these forms are recommended for
adoption by all the States.

_The road register contains the following
forms :— Dol
{1):A key-map of the locality covered
“by the register. - - -

(2) Aform for entering intensities of
traffic and the amount spent each
year on maintenance per mile.

(3) Surface renewals form which will
give the plan, the longitudinal sec-
tion, a linear chart showing soling,
and a surface renewal chart.

The register of bridges and culverts
would give full information about a bridge
or culvert including hydraulic data, cost,
type and nature of soil, ete.

Uttar Pradesh Gives The Lead

The state of Uttar Pradesh has started
work on the lines suggested by the Central
Roads Organization with some modifi-
cations The State deserves appreciation
for this and it is hoped that other authori-
ties will follow its lead. Uttar Pradesh’s
main reason for modifying the forms is to
take advantage of this opportunity and
collect as much data as possible.

The forms adopted by Uttar Pradesh are
very comprehensive and aim at collecting
more information than the corresponding
forms recommended by the Central Roads
Organization. Ultimately, however, the
information -will be transferred to forms
suggested by the Centre in order to conform
to a uniform practice The following is the
extra information envisaged by the Uttar
Pradesh forms:— :

(1) Climate and topography of the

' country, A '

(2) Availability of materials. and
location of quarries, - ,
(3) Breakdown of the cost of ordinary
maintenance into, :

(a) establishment,
(b) materials,

(c) arboriculture,
(d) bridges, -
{e) culverts, and,
= (f) buildings.

" The. Uttar Pradesh form for the register
of bridges and culverts contains all items
included in the form  suggested by . the
Oentral Roads Organization and in’addition
will have detailed data about the original
cost, mainbenance:cost, and-:topographical
features, " v~ YT oo T
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TRANSPORT CO ORDINATION IN FRANCE

(Extracted from ‘ Modern Transport,” March 18, 1950.)

* * *

'[HE British long-term method of tack-

ling the problem of road-rail competi-
tion, so far as freight is concerned, has
been to nationalise both the railways and
the competing long-distance road services
with a view to eventual integration anda
common scale of charges and conditions of
carriage.

France has tackled the problems on
different lines. The main.line railways
were amalgamated as the Societe Nationale
des Chemius de fer Francais as from
January 1, 1938, with the State as a 51
per cent shareholder, but reliance has been
placed on various decrees for the estab-
lishment of rail and road eo-ordination.

There was an endeavour in 1935 to
« freeze ’ road activities on the basis of
what was done on April 19, 1934, and two
years later a licensing system was intro-
duced and power was given to local autho-
rities to participate in the development of
transport schemes. The Government
attempted in 1938-1939 to keep long-dis-
tance haulage rates at railway level sothat
the two media should compete only in res-
pect of service to the trader; a list of
minimum rates was issued. :

Road competition still menaces the rail-
ways, however, and, in view of the heavy
loss incurred by the S.N. C. F., further
attempts are being made to divert traffic
from road and waterway torail ; a genuine
co-ordination of all means of transport,
including sea and air transport, is nonethe.
less envisaged.

In the autumn of 1947 there was set up
a Conseil Superieur des Transports, with a
president the Minister of Public Works
and Transport) and 68 memberg,; who serve
for three years and are chosen from the
public administration service (28), from
transport undertakings (15), from trans.
port staff (15), and from transport users
(15). The first task placed upon the
Supreme Transport Council was the study
of co-ordination schemes through seven

12

separate committees dealing with the vari-
ous media,

On the passenger side the services to be
co-ordinated include inter-urban- bus and
coach routes, coach excursions, shared
taxis, and even coach trips to special
events, including weddings and funerals.
Services have to be registered with the
co-ordinating committee of each depart-
ment, by which the details of public needs
and travel facilities are to be thrashed out
locally. Compensation is to be provided
for operators whose services are co-ordi-
nated out of existence. The departmental
committee will also approve agreements as
to fares and services between operators ; in
general the rail fares will determine the
level of charges. Special provision is
wade for the closing of railway routes and
the consequential inorease in bus facilities.

Road hauliers are seriously affected in
that all traffic carried out of the district in
which the base is located is subject to co-
ordination. Around towns a ?5-mile limit
is set, with a wider area around Paris;
there are also departmental or short-dis-
tance zones, visualised as from 60 to 100
miles around the chief town of a depart-
ment; and a long-distance zone, compris-
ing all metropolitan France. Undertakings
will have to register their vehicles by
carrying oapaoity, and apparently claimed
tonnage will in the first instance be grant-
ed in much the same way as established
hauliers were licensed here under the 1933
Act. The 8.N.C.F., is prohibited from
engaging in anything beyond collection
and delivery work without Ministerial
sanction, and special measuresars contem-

plated in the event of railways being closed
down,

If additional road tonnage is granted to
meet economic needs machinery is pro-
vided for its distribution among establish.
ed hauliers by consultation between the
Ministry and the Nationa] Haulage Com-
mittee. The machinery of co-ordination
is bound up with the new charges scheme
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of the French railways, and road rates will
have to accord with those of the 8. N.C.F.
Responsibility is placed on the hauliers
and the S. N. C. F., for agreement on rates,
which are subject also to approval by the
National Haulage Committee.

There is machinery for settlement of
disputes by the Minister of Public Works
and Transport in corsultation with the
Supreme Transport Council. Enforce.
ment of regulations is the responsibility of
the chief engineer of the highways division
in- each department. The provisions of
the co-ordination decree in many respects
cover the ground of our Road and Rail
Traffic Acts, and it remains to be seen
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whether they provide a more effective
answer to road and rail problems than the
method adopted in this country.

In the meantime the French railways
are showing great technical skill and com
mercial enterprise in developirg their
public facilities and traffic handling
methods, and it is most appropriate that
Monsieur Roger Guibert, chief of the
8.N.C T, co-ordination department, should
have read in London, under the joiut
auspices of the Institute of Transport and
the Societe des Ingenieurs Civilsde France,
a Paper*, describing freight handlin
methods and ways of overcoming the roa
and rail transhipment handicap.

CONTROLS

A Britishfirm and an American firm exchanged patent rights and
agreed to build an aeroplane of a cerlain type. Both were to start

construction work at once.

After four months the Americanfirm cabled : « Three more rivets

and first plane will be completed.”

The British firm replied:

«« Three more forms to fill in and then we start.”

FRONTIERS OF SCIENCE

W hereas geogrdphical frontiers tend fo shrink as exploration
proceeds, the frontiers of acience are ever expanding into the unknown,

and the work of science is never done. L
’ —A. 8. T. M. Bulletin 163—August 1948 ; from

a pamphlet by the Standard Oil. Company, A

«

e m,m].‘-ofium'Papar,sré"gi'ven'in_ «Modern Transport »—March’18,/1960, - - T
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PRACTICE OF ENGINEERING: PROFESSION
OR BUSINESS 1

[Bxtracted from * Civil Engineertng” — March 1950]

’I‘HE question, ‘< Is the practice qf

engineering a profession or a busi-
ness 7’ would have had little pertinency
during the latter part of the Nineteenth
Century. In the pastfifty years, however,
great changes have ¢ccured, not alone
in the amount and character of techuical
knowledge, but in the manner in which the
practice of engineering is carried on, and
in the structure and manner of function-
ing of zroups or firms engaged in it.

Engineer Sells His Specialized
Knowledge

Engineers are in the habit of calling
themselves professional men, irrespective
of the functions they perform, or the
manner in which they perform them. In
the sense in which the term “profession”
was developed, and in the minds of the
general public, a profession is a calling or
means of livelihood, the pursuit of which
involves the utilization of specialized
knowledge, and the ability to exercise
independent judgement based on this
knowledge. A business, onthe other hand,
is a means of livelihood in which things,
including services and commodities, are
bought, sold, produced or handled.

Today, the professional man sells his
specialized knowledge and judgement,
while the business man sells a product
which is the result of his knowledge and
judgment. The professional man must
operate in what is essentially a non.
competitive market, since he may not
advertisc or compete with others in his
profession on a price basis. A business
man, on the other hand, opeiates in a
competitive market and must, if he is to
survive, do all the self-advertising things

which the professional man is prohibited

i

from doing.

i .Changeg in Practice of Engineering

A century ago, it was customary to epeak
of the three *“ learned ’’ professions,medicine

Jaw and theology, entrance into which requi-
red a thorough grounding in fundamental
principles, usually secured through formal
training. As science and its applications
developed, formal education was provided
for other vocations, including engineering,
architecture, accounting, dentistry, cte.,
and a man who followed such a calling was
termed a ‘ professional man.”

By the turn of the century, the manner
in which the practice of engineering was
carried on commenced to change. Engineers
began to function differently from those
who followed the other ‘“ professions. ”
Structures, projects, machines and facilities
were becoming larger and more complicated,
and large organizations were required to
plan, design and supervise their construc-
tion or manufacture.

Engineering firms with large staffs came
into being, and private and public agencies
set up engineering organizations whose
stafls functioned as a team. The team was
composed of a considerable number of men
who were little more than skilled
mechanics, a smaller number who per-
formed more or less routine operations,

and a few who had a substantial amount:

of technical knowledge and judgement,
but whose duties for the most part
became more and more administrative as
top of the organization was approached.

The engineering organization, whether
public or private, commenced to function
a8 & business organization. Seldom was
eny member of such an organization
called upon to render a personal opinion
based on his own individual judgment,
experience or effort. The organization
agsumed responsibility for its product,
which was essentially a service, but in the

same manner as would a business or
industrial concern.

While private engineering firms and
companies are prohibited from advertising

~ their product-engineering services-by the

1¢
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codes of ethics of the various engineering
societies, and are likewise prohibited from
competing with others on a price basis, in
practically all other respects they function
a8 does a business concern.

Moreover,commencing 40 or 50 years ago,
educators began to reulize the need of
formal preparation for the general field of
business and industry. Courses in
Commerce and Business Administration
commenced to be offered in college
curricula Just as the courses in
engineering were based on science and
mathematics, so the courses in commerce
and business administration were based on
economics and finance.

Is the Banker a Professional Man?

The question arises as to whether the
head of an engineering firm, the city
engineer of a large municipality, or the
chief engineer of a large industrial concern,
functions differently from the head of a
fair sized bank, who has completed a
course in business administration, major-
ing in banking and finance, and acquired
further knowledge and judgment through
experience. If the engineer is considered
to be a professional man, it would seem
that the banker, the insurance executive,
the head of a manufacturing concern, or
any other person with comparable educa-
tion and experience in the field of business
or industry should likewise be called
professional.
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On the other hand, the head of an
engineering organization, like the president
of a bank, does not function in the same
way as do doctors, lawyers, accountants or
those in such more recently developed
fields as public relations counseling and
advertising counseling. The consulting
er.gineer, however, does so function, since
he renders services essentially of a
perscnal character.

Definition of ¢ Professional ”
Requires Thought

It would seem that a choice must be
made. If the difference between a
profession and a business is considered to
consist in the amount of formal education,
knowledge and experience which the
practitioner must have, then any calling
that requires such specialized knowledge
and preparation, even though essentially
in the field of administration, is » profes-
sion, On the other hand, if the distinction
between a business and a profession
lies in the manner in which the practitioner
functions, the degree of personal service
which he renders, and the personal respon-
sibility which he accepts, then neither the
head of an engineering concern, nor even
his top employees can be considered
professional men-no more than can
executives in the banking, insurance or
industrial fields. This is an age of
specialized knowledge, and some gerious
thinking on this subject is indicated.

ILLITERATES BOTH

1t has been said that he who does not read of the latest advance.
ments taking place in his own flield of endeavour, has no advantage over

him who cannot read.

His wife had just died, and wishing to be temporar

of his duties, he wrote to his boss.

s ] regret to tnform you that my wife“haa Just died|
please send me a substitute for the week-end ?

—Laboratary, Vol, 8—

Sl
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HERE AND THERE
1. DEVELOPMENT OF ROAD TRANSPORT IN INDIA

Handicaps and Obstacles

* * *

*I"HE Government of India “has, in the

main, handled its problems subsequent
to devaluation in a statesman like manner,
but I cannot help feeling that roads and
transport development have suffered much
that is unnecessary because they have been
subordinated to less important matters. It
seems to me that India does not yet
realise that she pays for her roads
whether she has them or not, and she
pays much more when she does not have
them.

Food Traffic

1t is patent that the present urban and
village roads are not capable of dealing
with the volume of food traffic which India’s
good carth is capable of producing when
geientifically cultivated. If agriculture is
permitted to develop at grzater pace than
village roads, we can look forward to reports
of perishabhle food destroyed, and no appre-
ciable reduction in the cost to the people
of the staple grains which makes their
daily bread.

The Government of India and the Govern-
ment of our State [Madras] have made it
plain that they will desl ruthlessly with
Communism where it becomes manifest.
I personally know of no better way of

fighting this evil than making a plentiful

supply of good food available to India’s work
people at reasonable prices. A great step
towards the accomplishment of this ideal
is the provision of good roads.

* * *

I will not detain you by endeavouring
to recount the many plans for road develop-
ment that have been put forth in the last
two decades nearly all of which have been
dropped because of financial stringency,
but I would remind Government that
there is evidence that road construction

can be as good an investment as Govern-
ment-owned railways.

The fact that the present revenue from
motor transport is roughly Rs 30 crores
annually, as against Rs 9 crores prior to
the outbreak of war is significant,
particularly so when we bear in mind that
the demand for new vehicles exceeds the
available supply and the fantastic cost of
sparc parts and replacement vehicles all
of -which is the inevitable product of deva.
luation,

Woefully Inadequate

Statistics show that we have no more than
one-fifth of a mile of road per square mile
of the country’s area, and it is thus evident
that in the field of primary transportation
our roads are woefully inadequate.

* * ”

Economic self-sufficiency is one of India’s
pressing needs and I am confident that the
creation of new and better roads is a first
logical step towards its fulfilment.

(Eztracted from the * Mail’ - Madras,
20-5-50 - from a speech by P, Reid,
Chairman of the Indian Roads and
Transport Levelopment Association.)

2. WHAT CHARACTERIZES AN ENGINEER ?

ENGINEERS have been writing defini-

tions of “engineer’’ and ¢‘engineering”
for more than 'a century. As the field
broadened, the definitions became more
involved. -When the time came to define
engineering -in license laws for engineers

-

there 'was a new upsurge of definitions,
but no one of them was entirely
satisfactory. Most were too all inolusive;
they could be interpreted as covering

many activities that are not engineer.
ing.

m
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Now, as an adjunct to its work in
evaluating educational curricula, the Com-
mittee on Engineering Schools of the
Engiveers’ Council for Professional Deve
lopment has written a new definition of an
engineer, That committee came to the
conclusion that before it could state with
any definiteness what courses were essen-
tial to the training of engineers it should
know what characteristics are peculiar to
engineers. So, after considerable study, it
has put forward the following definition :

. “An engineer is characterized by his
ability to apply scientific principles to
design or develop structures, machines,
apparatus or manufacturing processes, or
works using them singly or in combination
or to oonstruct or operate the same with
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full cognizance of their design, and of the
limitations of behaviour under specific
operating conditions; all as respects a
specific function, economics of operation
and safety to life or property.

In presenting this definition for discus-
sion the committee points out that most of
the current confusion in the colleges
with respect to what is engineering arises
from failure to recognize the difference
between the sciences and engineering.

[Can any one offer « better definition and
explain why better ?......Ed,|

(Kxlracted from ‘Ewngincering Ncuws-
Record’ March 2, 1950,

- 3. CHEMICAL SOIL STABILIZATION

[KE alchemists of old, the soil re.
searchers of today have long sought

o make poor soile stable encugh to carry
highway vehioles or airplanes by in-place
treatment with chemicals. Some success
was attained with admixtures of asphalt,
oils, lime or portland cement, but_ reason-
ably good soils were required. More
recently, some sucocess was obtained Wlt‘,h
the addition of small quantities of certain

types of resins to olay soils to waterproof

the molecules, thus preventing the
formation of soft mud.

Meoanwhile there were persistent reports
that laboratories engaged in secret rescarch
projects for the government had obtained
spectacular results through the use of
compounds that produced changes in the
molecular structure of the soil being
treated, changes that locked the molecules
into new compounds.

Now the dotails of some of that research

have been made public. They indicate -

that spectacular changes in soil characte-
ristios can be produced by such means, The

usefulness of these stabilization methods
for military operations appears to be
definitely established. Whether they will
be equally useful for highways or airports,
where long life is essential, remains to be
seen.

Studies of the possibilities of organic
compounds other than - resine in soil
stabilization also have been begun in the
belief that the structural strength of soils
can be increased by the additionof in-
expensive compounds that will produce an
exchange of ions.

Even moderate success in some of these
new ficlds of research could have groat
significance. On main highways, better
bases could be obtained at large savings
over today’s costs, and for secondary road
work, better surfaces could be provided on
thousands of miles at costs that would be
within the reach of local road-building
agencies.

(Extracted from ‘Engineering News-
Record,” March 16, 1950).

a7
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4. STATE AID FOR MUNICIPAL ROADS

[HE Chief Minister told the Calicut Muni-

cipal Council: “'1t is the Government's
policy to give half grants towards the cost
incurred by municipalities in the dustless
surfacing of roads, and grants will he

made in accordance with that policy,
subject to the limits imposed by the
financial position of the State.”

* * *

(Extracted from ‘Masl’ . Madras,
5-5-1950)

t—

5. ROAD FINANCE

& *

MAJOR H. E. Aldington, late chief

enginecr, highways at the Miniatry
of Transport. in his recent paper, “Ideals
of Road Administration,” delivered to the
Institution of Highway Engineers, em-
phasised the *“ start and stop ’ progress of
road improvement and maintenance
schemes, and said that this was no way for
a manufacturing country such as Great
Britain to run its road transportation res-
ponsibility, depending as we were on sell-
ing our finished products in overseas
markets. Modern and efficient highway
practice were essential to reduce transpor.
tation costs and our export prices.

* * *

The vital importance of maintaining the
road transport tervices of the country at
the highest degree of efficiency was not
generally realised.

Yes, that is the problem—a truer appre-
ciation by the general public and hence by

the State—how can it be resolved 1 Speak-
ing bluntly. money spent on roads carries
no votes with it. “Free” teeth, spectacles,
and wigs, certainly do carry votes and the
hea}th services can therefore overspread
phelr estimates by more than £98,G00,000
in the past year and in the coming year
will cost over £400,000,000. Surely it
would be better to try to keep people from
having to make use of the health services.

We do not know what portion of the
expenditure on health services is attribu-
table to road accidents, but it is certainly a
substantial one. Would not one.tenth or
even one-twentieth of the present health
services budget added to the proposed ex-
penditure on roads permit highway engi-
neers to carry out remedial measures that
would reduce the toll of the road and
automatically lessen the loading on the
health services.

* * *

(Extracten.t Jrom * Roads & Road ('on.
struction ’—A pril, 1950).

6. FAST TRAVELLING

* * *

€ across the sandy forest land
beyond Esher, the South Downs to the
wide open spaces of the New Forest. The
low-built white tourer had jumped from g
standing start to 30 miles per hour in just
over three seconds. Incredible? Another
ten seconds and we were doing & mile a
minute, and we changed from, third gear
to top at a genuine 90 miles an hour. On
the long stretches in Hampshire the speedo-
meter registered 129 miles an hour. Allow-
ing for wheel spinand an always optimistie
olook, I accept the official two-way top
speed of 124 miles an hour.”

This is not a nightmare vision of an
elderly highway engineer dreaming of the
problems which will face his successors
when the gas-tarbine engine is the univer-
sal power unit for the motor car, but the
day dream of the motoring correspondent
of one of our national daily newspapers.
Yes, a dream but only in that petrol
rationing. purchase tax, and delayed deli-
veries are things of the past. The car is
already with us—as well as others of
only slightly inferior performance—are
our roads ready for them ?

(Extracted from * Roads & Road Co
truction’—April, 1060)
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7. PLANNING IN THE U. S. A.

CORRECTING existing deficiencies in

our highway system will require the
expenditure of 41 billion dollara according
to a report just submitted to Congress b_y
the Joint Committee on the Economic
Report. The committee's estimate is bqsed
on ligures submitted to it by state high-
way departments, which total to 36
billion dollars, and the committee has
added 5 billion dollars to cover states
from which it has not received com-
plete estimates of needs.

* * *

[ 4
The committee’s report serves thisuse-
ful purpose: Coming at a time when Con-

gress must soon take up highway-aid legis-
lation for the next few fiscal years. it
should impress the members with the need
for being certain that the programme it
authorises will be ljarge enough. It is
essential to gain on the deficiencies.

(Extracted from ¢ Engineering News-,
Record’ ... Feb. 9, 1950)

We wonder what our own Planning Com~
mission wiil do. Will it add a few crores
to the estimates submitted by state hijhway
departiments, !{—-Ed.

8. MOTOR VEHICLE USE TAXES

[Suggestions of the National Highway Users Conference Inc. Washington]

A. Motor vehicle use taxes, of whatever

*  character, should be used solely for
highway purposes and in accordance with
the « principle of motor vehicle taxation ",

B. The total annual collections from
motor vehicle use taxes should not exceed
the motor vehicle owner’s proper share of
the cost of highways of general motor use
in line with a carefully prepared annual
budget based upon a sound state highway
plan, nor should they be excessive to the
point of discouraging the use of motor
vehicles; nor should they exceed the
ability of the motorists to pay.

C. All motor vehicle use taxes should be
reasonable and equitable in amount and
incidence. They should be determined in
harmony with bagio technical and
economioc analyses as the science of
highway transport advances. In the light
of past experience these motor vehicle use
taxes should take the following forms :

1. For passenger automobiles:

a. A registration fee, graduated

according to weight or horse-
power, and

b. A motor fuel tax.

2. For buses and other vehicles
cartying passengers for hire :

a. A registration fee, based on
mileage operated and graduated
according to seating capacity,
and

b. A motor fuel tax.

3. For trucks :

a. A registration fee, gradnated
according to weight, and

b. A motor fuel tax.

D. The levying of motor vehicle use taxea
should be reserved to the several states
and should not be practiced by the Federal
Government nor by the municipalities or
other political subdivisions of the states.
The responsibility of collecting all forms
of motor vehicle use taxes should be
centered in one division of - the state
government, -
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9. ROADS IN THE PARLIAMENT.
Starred Question No 754 dated the 9th March, 1950.

Question by Giani Gurmukh Singh

Musafir.

(a) Will the Minister of
transport be pleased
to state whether any
research has been under-
taken in  connection
with the laying of roads
in the country at a
cheaper cost recently?

(b) If so, what aretheresults
of such a research, and
how long will it take to
put it into practice %

Reply by Honourable Minister
of State for Transport
(a) Yes.

(b) Some success has been
obtained  particularly
with respect to stabilised
soil base courses in the
Punjab and Madras. [t
is too early to talk of
final results (which can.
not be known for some
years). The new methods
are being put into
practice in several areas,

SUPPLEMENTARIES.

Shri Kamath:  Has any foreign expert
arrived in this country
to aid, advige, and add
to Government’s know-
ledge on the subject ?

Shri 8anthanam: Iam not aware of any

foreign  expert being
called for this purpose.

Shri Kamath: Is he being invited by
Government ?

Mr. Speaker:  Order, Order.

GHani Gurmukh } Do Government contem-
Singh Musafir } plate construction of
roads in rural areas

connecting villages with

towns and facilitate
communications?

Shri Santhanam : All these experiments
are on rural roads only.

Shri R. K. Chaudhuri: May 1 know in
what areas this experi-
ment has been made ?

Shri Santhanam: As 1 have already
stated these experiments
have been conducted in
the Punjab and Madras,

Dr. Deshmukh : Is there any definite and
independent scheme for
this or are these experi-
ments made in the
ordinary way?

Shri Santhanam : We have got research
stations where mechani-
cal stabilisation and
chemical  stabilisation
methods are experimen-
ted on. Certain tracks are
laid,they are watched and
data collected; and on
the basis of the datu
further extensions are
being attempted.

Shri Kamath :  Is it an integral part of

the highway scheme of
Government ?

Shri Santhanam : No, Sir. This does not
come under the highway
scheme. This concerns
only the rural roads.
The highways are of
cement concrete or
metal. These are for
mud roads. ’

Shri Kamath :  Afé these only by-ways ?
Mr. Speaker : Order, Order.

Dr. Deshmukh : Are we to understand
that there are no experi-
ments made go far as

construotion of highways
is concerned ?

The question does not
arise,

Mr. Speaker

2
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10. NEWS FROM THE HIRAKUD DAM PROJECT.

Railway Opened.

SAMBALPUR, May 23. It is understood

that the railway line from Sambalpur to
the bridge on the Muhfmnadl River,
constructed by the Hirakud Dam
Organisation has been opened to traffic,
and all materials for the construction of
the bridye are now being taken to site by
rail. ln order to complete the bridge in
time, work h s been started in ali the
twenty five spans of the bridge at the
same time.

The excavation of the foundation of the
main Hirakud Dam and the lower power
house is going on and carthwork of the

dam dykes and the subsidiary dam -is
beiny carried out both by machinery and
manual labour. The metalhng_ of roads
and the construction of bridges and
culvert: in the project area arg in hand in
order to make the roads motorable for the
next monsoon season .

Labour Welfare

rovide increased facility to labour,
thg?ligpensn.ry at Hirakud Dam hz}s been
expanded into a hospital with 16 beds,
This new facility is highlv appreciatcd by
the staff and labour; suitn,b]g arrangemer.ts
for treatment of cholera patients have also
been made in the Hospital.

Quiz Comner

DO YOU KNOW?

vehicle accident is toughly

consumed is roughly

(e) H)e

ROAD ACCIDENTS QUIZ

1. In India for every person killed in a motor vehicle accident
. the number of persons injured is roughly

@ 2 (b) 7 (© 14

2. The average number of persons killed or injured in a motor

@ 1 ® 5 (c) 10

3. The number of deaths per year per 10,000 motor vehicles
- on the roads in India is roughly

(a) 1 (b) 10 (c) 100

4 The number of deaths per one million gallons of motor fuel

() 10 (b)

a4rzawzm:

100 (c) 500

s(e)z s
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OF TOLL ROADS

(Eztracted from* Highways, Bridges & Aerodromes’ Nov. 10, 1948)

N several occasions during the past
year I bave referred to the Penunsyl-
vania Turnpike, which is America’s first,
and as yet boldest essay in motorways,
operated on a toll basis.

Figures issued recently by the Pennsyl.
vania Turnpike Commission, throw light on
some interesting aspects of the financing
and economics of motorways, and may
provide a few facts to help climinate this
gap inour knowledge of road costs while we
remain without any positive knowledge of
the returns on highway expenditure. In-
deed, it is very significant that we are still
only aware of the debit side of the picture~
what our roads cost — and can only hazard
at the benefits, from basing our conjectures
on the most incidental information.

1he figures now available from Pennsyl-
vania arc accountants figures. They do
not assess directly the saving in time,
temper, safety and mechanical wear and
tear which this turnpike, as it is called, has
achieved. But in as much as the receipts
from tolls indicate the acceptance of the
facilities of this motorway, as being worth
more than the fares required from the user,
they can perhaps be taken as a modest
estimate of the saving in personal and
goods transport costs attributable to the
highway.

It is found that toll or fare revenue, dur-
ing the eighty months in which the turn-
piko had been operating up to the end of
May, 1947, totalled Rs 770 lakhs, collected
from 112 lakhs vehicles. This gives a
monthly averaze of Rs 9.6 lakhs during a
period which saw the gradual recession of
traffic to about one-third volume, due to
the increasing restrictions of war. Before
Pearl Harbour the average monthly fare
revenue was, in fact, Rs 11.5 lakhs. During
the war period it dropped to Rs 7.7 lakhs but
bas risen to Rs 14 lukhs since tke termi.
nation of hostilities.

Now the interesting fact about this re-
venue is that it has been adequate, not
only to provide full maintenance of the
highway, but to cover interest and
amortisation of the loan which enabled
this 160 mile motorway to be built at a
cost of some Rs 3500 lakhs. In other
worde, the general taxpaying public of the
S:ate of Pennsylvania have not been re-
quired to contribute anything to the costs
of building or operating the turnpike.

Apart from this, however, the vehicles
using the turnpike have, on a reasonable
estimate, used 79,866,000 gallons of fuel,
on which there is a 4 cent State tax for
road maintenance, and consequently the
turnpike, which receives no benefit from
this source, has virtually contributed some
Rs. 152 lakhs to the maintenance of
other roads in the State.

The war years that saw a loss of revenue
sufficient to cause a deficit on the annual
working of the Pennsylvania Turnpike are
past. The Commission consider that the
twelve months ending May 31, 1647, were
the first normal year’s operation of their
project since inthe two years before the
war, the use of the turnpike was only in
the build-up stage. On this first normal
year's working a net income of Re 145 lakhs
was achieved; after deducting all operating
costs and interest charges.

From this it will be seen that, even if
this figure is not exceeded—and the actual
results are likely to be much higher as
traffic increases ~ the loan for the cons-
truction of this motorway will be re-
deemed well within the 35 years as from
the beginning of the project in which the
bonds are required to mature.

Thus it can be said that, operating on as
low a cost basis as under two cents per
vehicle mile, or in English currency, 1}d.
per mile, motorways can and do pay.
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INDIA’S NATIONAL HIGHWAY BUDGET 1950—51

Grants for the development and maintenance of roads

s Qe

CAPITAL BUDGET
Demand No. 109. _ I
(1) Construction of National Hig.hwa.yt.; 21 (l) ?,gg
(2) Construction of other roads including Agartala Assam road - 2.00
315.00
REVENUE BUDGET
Demand No. 68. ‘ . -
(1) Maintenance of National Highways 78.94
(2) Maintenance of other roads 33. o
(3) Original works on other roadg B4
390.09
D o. 67,
em(?::::r: Road Fund 290.00
Special Reserve in the Central Road Fund —32_&
312.50

Grand Total e 1,017-59

BOOK REVIEW

Manual of Repbrt Preparation by Frank Kereckes and Robley Winfrey
(Wmn. C. Brown Co., Dubuque, Iowa, U.SA.), 1918,

11 in, by 9 in,,

EN of science, technology, and com.
merce are finding more and more
that the ability to write an excellent
report is & valuable personal asset and
one that many times is responsible _for
personal advancement and recognition.
The Manual under review is meant for
the student as well as the man in business,
industry or science,

The joint authors who have many years
of teaching, writing, resgarch, and practi-
oal experience present this excellent work
with great modesty and suggest that where
an organization has laid down stg.ndards,

repared forms and issued instructions and
ormats for guidance in the - preparation
of reports they should be followed, but
where such good standards do not exist
this manual would be helpful.

The book contains valnable tips on the

pp. xii+397.

characteristics of reports, readability,
preparation of outlines, collection of
information, tabular presentation, illustra-
tions, charts, planning the report, writing
rough drafts, revision, the mechanics of
style and even the details of typing. The
oral presentation of reports and technical
papers has an humorously illustrated
chapter to itself and should be very useful
for those who have to stand up and
introduce papers at technical meetings
(like the Indian Roads Congress Session).

The book gives numerous examples
ranging from the use of words, paragraphs,

-letter forms, etc, to whole reports and is

abundantly, illustrated. It is itself a good
example of the art it advocates.

A useful book which should be read by
every engineer interested in his future,

28
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’_(l‘ihe Hi)C, F. of 22137, 7990 and 37127 is 47. The eca
assumed to be an integral number, is the f 7
reservoir will then be 29 gallons. refore 47 gallons.

MATHEMATICAL SECTION

Solutions of Problems given in the Traﬁsport-Communicat.t'One
Monthly Review for May 1950.

(1) 81 471 (5) 23 20,
81:-—1=23(=V-1)=['2ﬂ"—1]3 ; 4%=231%=9¢ )(2""-'24[2""]’

Substituting y for 22-1, the equation becomes
Y2 ~4y* 45y —2=0.

Factorising: (y-1)? (y-2)=0

Loy=1 or 2

L 25=1=1 or 2
=2° or 2!

S 2=-1=0 orl
te., z=1 or 2

(2) Let A gallons be the residue in each reservoir, allons be the capacity of
each dx:um, and 1.3, C, D the number of times drumfuls’ areg taken out of tﬁe ltgr:o
reservoirs respectively. Then o

A4Bz=75748 .. )
A+Cz=53,609 (2
A4-Dx=45619 w o (3)
From (1) and (2), (B-C)z=22,137 e (4)
(2) and (3) (C-D)z= 7,990 e (B)

(1) and (3) (B-D)z=30,127 (6)

——Q———

CORRECT DIAGNOSSIS

Skinner Bert Jones had been collecting benefits on hi ;
. 3 : 8 health in.
policy for some time. Finally a com pany exafiner called on ht;;;?trance

“ Mr. Jones, i's quite evident that your arthritis is

teeth and they will have to come out. Let me gee them, ple caused by you

ase,”’
“OK, Doc,” replied Jones,  hold out your hand |”

——() —t——

“1It 18 no mere coincidence thqt Jor se .
ne . ene : veral years in successio
slates and cities agandfnq at thfa top in the nutional traffic safety i:or:‘tetshti
have bu‘f,n thos'e with highly irained personnel, prticularly in the fxrnilz;ar
three &5°s of Linforcement, Engmeering, and Education,”
[ Engineering News- Record'—Qctober 6, 1949)

s () e
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INFORMATION SERVICE
«DELONE"—A SUBSTITUTE FOR ROAD STONE

A Suggestion from Burma

In areas where road stone is

searce burni clay balls may be

used as a substitute. The specification will suit light traffic.
Bituminous surfacing, however, will require stone chips.

«“ What is Delone”?

“Delone’ is : Burmese word which
means *‘ Puddle Balls ”’

The delone which is used so extensively
in Burma as a road surfacing and soling
materia} is an evenly burnt ball of puddled
clay with a central hole made in it by a
human finger or thumb going through
the ball of puddled, clay from one side
to the other.

Delone, if properly made and' burnt,
has the colour of a first class brick, the
best grade being a cherry red colour.

When broken to metal size it is
generally better than broken brick as a
road surfacing material, and in the
majority of cases it is found to wear
much better than the average broken brick.

Method of Manufacture

 Good loamy olay is desirable for the
manufacture of good delone, but where
such olay is not readily available, the
best local clay may be used.

The clay should invariably be properly
puddled. It should then be made by
hand into balls about 6 inches in diameter
with a ocentral hole about 4 inch to 1 inch
in diameter going through the ball.

The balls are allowed to dry out in the
sun for about 3 to 4 weeks, according to
the weather, When they are thoroughly
dry, they are ready for the kiln.

Delone Kiln

In Burma, delone kilns are generally
made measuring 40 ft by 40 ft at the base
and are built up into a pyramidal shape
approximately 11 ft high and 20 ft by
20 ft at'the top, the slope of the sides being
approximately 40 deg to 50 deg, the natural

angle of repose of the material. The fuel
preferred in Burma is a wood called
“KANESU” which is a hard, slow-burning
wood This is an important point if
well burnt delone is desired. The fuel
wood must be sufficiently dry to preclude
the possibility of the fire going out. The
fuel generally used measures 6 in. to 8 1n.
diameter and varies from pieces of 2 ft
to 10 ft length  The first layer of fuel is
laid to a height of approximately 1feet. In
building the fuel stacks each successive
layer of fuel wood is laid across the
previous one with a gap of 2 in. to 3 in.
between each piece of wood, thus
providing the necessary air space for
proper combustion.

Holes should be left in the first (bottom)
layer of fuel at the ground lcvel, 15 in.
square and going about 3 ft into the stack,
at intervals of 8 ft to facilitate firing,

When the first layer of fuel is thus laid,
the delone balls are stacked, closely
packed together, on the top of the fuel to
a height of 3 feet. This is then followed
by a second layer of fuel to a height of
2 feet which in turn is surmounted by the
second and final layer of delone to a
height of 2 feet.

The kiln is now ready for firing.

Three or four pieces of 2 in. diameter
fuelwood, 4 ft to 5 ft long should also be
placed vertically in the first layer of
delone with the ends going in to the first
and second layers of fuel. These are
meant to transfer the flame from the
lower layer of fuel to the upper one.

About 25 per cent of delone may be
made to 3 in. to 4 in. size instead of the
usual 6 inches. In the kiln the smaller
balls should be so placed as not to hamper
unduly the circulation of flames and hot
gases. These smaller balls generally get

2%
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overburnt and make very good top
dressing.

Method of Burning

Firing should start from the bottom on
the leeward side 8o that the kiln may burn
gradually. When the whole of the fuel
has burnt out properly, the delone is
ready for use.

Classification

Delone should be sorted out into three
grades or classes viz :

I. Underburnt, or soft, yellow-
coloured delone ;

I1. Correctly burnt, or cherry red
delone ; and

[TI. Overburnt, or blackblue-colou-
red delone.

USE
Soling Work

First Layer: This should be laid with
underburnt delone which can be laid
whole, or broken in two, and rolled lightly
80 a8 not to cause too much crushing.
This layer should be closely hand.packed.

Second Layer: This should be of over.
burnt delone preferably broken in two by
hammer beforehand, or it can be hand.
packed without breaking and rolled until
the balls crack and pack together under
the road roller. Rollers should not exceed

August 1960

81X tons in weight. Similarly, a third
layer of delone can be added if further
depth is desired, but normally for light
traffic two layers are adequate.

Wearing Course

Each of the three grades of delone
should be separately broken to 2 in. gauge

and laid in separate layers so that the road
wears uniformly,

Cherry-coloured delone wears well and
the final layer should be of this grade; as
asecond choice overbuint delone can be
used. Underburnt delone can be used as
“hoggin’’ for the better wearing grades
by laying 2 in. or so of soft delones
followed by 2 in. or so of good delone or
overburnt delone.

Bituminous Dressing

If this type of road is allowed six
months or more to consolidate under
traffio it can be successfully treated with
bitumen by applying a liberal priming
coat of Road Uil followed by either a
surfacing paint coat blinded with chips
or a chipping carpet with a sand-blinded
liquid seal coat. Excellent results have
been obtained with 2.1/2 in. bitumen
macadam carpets finished with a liquid
seal coat sand-blinded. = Whatever
bitumen treatment is adopted a priming
coat is necessary.

(By Courtesy of Messrs Burmah Shell,
New Delhi)

LOOKING AHEAD

When one door closes, another opens ;

but we often look so lony and

regretfully upon the closed door that we do not see the
3 ) one that has
opened for us. Defeat is nothing but education; it is the first step

towards something better.

— Alexander Graham Bell—Efficiency News— 4 ugust 1945,
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List of Approved Works on National Highways

Serial No. Job No. Name of work. Amount approved.
Ras.
BOMBAY
1 380 BM 4  Raising and rebuilding parapets 31,500/-
at dangerous places in mile
8/2 to 11/4 in Katraj Ghat of
the Bombay-Poona Road.
UTTAR PRADESH
2 370 UP 28 Provision of double trackway 1,13,688/-

at the pontoon bridge at
Ayodhya Ghat (Dist. Faizabad)
on the Qudh-Tirhut Road,

Books added to the Roads Organisation Library
during June 1950

I. German Motor Roads. Road Re-
search Technical Paper No. 8 British
Intelligence  Objections Sub-Com-
mittee Overall Report No. 5. (His
Majesty’s Stationery Office, London,
1946).

2. Design Standards for the National

System of Inter-state Highways.
General Administrative = Memor-
andum No. 288. (Public Roads

Administration, Washington, 1945.
3 copies.

3. The Application of Statistical
Methods to Tests on Road Materials
Road Research Nemorandum No, L
(Victoria  Country Road Board,
Melbourne, 1948)

4. The California Bearing Ratio
Method for the Design of Flexible

Roads and Runways by E. H. Davis

(Road Research Laboratory, DS.IR.
London, 1949).

5,

9.

Design Manual for Airport Pave-
ments. (Wire Reinforcement Insti-
tate, Washington, May 1948).

Design and Control of Concrete
Mixtures. (Portland Cement Assooi-
ation, Chicago, 9th Edition, 1949).

2 coples.

The American Transportation Pro-
blem by H. @ Moulton & Associates.
(The Brookings Institution, Washing-
ton, 1933).

Towards a Greater Virginia. (Dep.
artment of Highways, Virginia, USA.,
1948). 2 coples.

Recommendations presented by the
Peruvyan Highway Association to
the Minister of Development and
Public Works on the Establish-
ment of the National Highway
Council and Fund, 1948.
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10. B.S. 1623: 1950-Hand Rollers for

12.

13.

14.

15

16.

Road and Constructional Engineer-
ing (British Standards Institution,

London). 2 copies. 17. Manual of Report Preparation—
Correspondence and Technical
B. S. 325, 1947-Biack Cup and Writing Ly Frank Ierekes and
Countersunk Bolts, Nuts and Robby Winfery. Wm. C. Brown
Washers. (British Standards Insti- Company Dulwque, Iowa, 1948).
tution, London). : .
v 18.  Applied General Statistics by Crox
Aeronautical Drafting Manual, ton & Cowden. (Prentice Hall, Inc.,
(Society of Automotive Engincers, New York, 14948).
New York, 2nd Ed., 1948). 2 copies.
1o, ﬁalcull)us Refresher for Technical
Aerial Photography in Urban en by A. A Klaf (MaGraw Hill
Planning and Research by Moelville Book Co., New York, 1944).
C. Branch Jr., (Harvard Universit ,
Press, Cambridge, Mass, USA., 114 8{ 20. % ('}I‘oul‘”;;i::t"wl:‘{;d;rnGA:}lIalya}:lsgi
Mapping for Planning Publication (ﬁ}aﬁr{x;bRr;d%?ngmvemtyPress, ith Ed.,
No. 101 by E. B. Wilkans (Public o) Keprint)
ﬁcil;l)mlstmhon Service,  Chicago, 21. Index to Transactions of American
) Society of Civil Engineers. Vol 100
\ . to 112 (1935 to 1947). (American
Rainfall and Runoff by E. E. Foster Society for Civil Engineers, 13. West
(The Macmillan Company, New York 39th Street, New York, U.S.A.)
1949). 2 copies ’ ’
22. Combined Civil List for Pakistan,
Monthly and Anpual Normals of India and Burma, relating to
Rainfall and Rainy Days based on quarter Oct., to Dec., 1949, (No, 168
Rec.ords up to 1940. Memoires of the {Civil and Military Gazette Ltd,
India Meterological Department Vol. Lahore). '
PROHIBITION

Proprietor—* You come into my restaurant,
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XXVIIL, Part V. (Manager of Public-

ations Civil Lines, Delhi).

you order a glass of water,

you drink it, and you calmly walk out!”

Scot—‘“ What were you expecting me to do, man ? Stagger out’'?

is
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The Motor Trawler,
“Marquis”  fitted,
with Ruston 800
B:H.P. Main Engine

AUXILIARY duties.

From 15 to 2410 B. H. P.

N\

MARINE OIL ENGINES |

For all PROPULSION and

Sold and Serviced by

GREAVED

GREAVES COTTON & CO. LTD, P.O.Box No. 91, BOMBAY.

AHMEDABAD - KANPUR - MADRAS - COIMBATORE

]

NAS. 4270

Please mention ¢his journa! when replying #o advertisements,
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in Road Building...

~= Caterpillar
- TRAUI MARK'

TREGISTERED ¢

DIESEL MOTOR GRADER

‘CATERPILLAR’ Diesel Motor
Grader is indispensable for «-
road-making. Doggcdly long “M A3
lasting, dependable, time-saving,
‘CATERPILLAR' equipment §§
is chosen everywhere by
discerning buyers.

¢ just EIGHT REASONS for this preference: :

1. ‘Caterpillar’.built through and through

from front to rear.

8. Alr-cooled oil keeps lubricant at maximum
efficiency.

2. Excellens balance between weight and
horse.power for maximum performanee.

3. Solid aluminium alloy connecting.rod snd
main engine bearings.

“' M, N H 1

@. Scientific design gives the blade proper cur
vature for rolling instead of pushing action

7. C h tr ission allows gears to
be changed on the run--without clathing.

8. Easy handling and sure steering make the
operator’s work lighter.

And remcmber -every plece of ‘CATERPILLAR’ equipment is backed by a Scrvice

Organisation to prdvide masintensnce and spares wherever It may be working.

Caterpillar

“REGISTERED TRADE MARK"”

DIESEL ouipment 258 S

Sy
ENGINES

controls al ch

ve give

sure action.

EQUIPMENT

A
TRACTORS MOTOR GRADERS

““CATERPILLAR’ DISTRIBUTORS
BOMBAY

IN INDIA

RSEN & TOUBRO TORS h \lell.'{':'(')x
LA TRACTO
LIMITED (i.mnlsr él:mw (BUCKWELL-INDIA)
P. 0. Box No. 278 P. 0. Box No. 323 P. 0!' &:‘x';{: Il)ws
SALES

AND SERVICE

@

4.BAGS TO THE TON

HERE ARE SOME ADDED ADVANTAGES

® Neat, clean and dustless packing

@ Absence of seepage and no waste

® Thorough protection from moisture

@ Easy to handle—paper bags count 24 to the ton

@ Convenient in proportioning concrete—paper
bags contain 1 cubic foot of cement each

ACC Cement in jute bags marketed under brand names as
heretofore will continue in decreasing supply. These will
contain 112 lhs. — making 20 bags to the ton.

THE CEMENT MARKETIIG COMPANY OF INDIA LTD.

Sales Managers of

THE ASSOCIATED CEMENT COMPANIES LIMITED.

1 Queen’s Road, Bombay
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ot MOREQUTPYT

WITH FEWER MANHOURS

St eviron CHASESIDE | V%
5 & N2 easiest, fagpegy ary Pt THE 1-TON CRANE
b ’ Ol ¢ » d
o "% ) QCOnomuc;u wa an most | Touss
‘%,. ook Y to buy; t is as easy to operate as a motor car, Tougk
';-‘-‘L'Mub- e B : Uild new MOBILE MEE&::FPN';%?"* HANDLING fool proof, fast, it turns one man into a gang.’
o — . »
: -:..&.l R Chaseside’s new models developed during the
% 000 - 3 i war years, to meet the demands of the Services
;: s whte and acute labour shortage, ensure the sturdiest
R snd most powerful, cheap and simpla In running,
; o - end easy servicing equipment. They are a
R 4‘?" combination of all that is best in Mechanical
4 Py handling.
R P - .. B
ayi BUFFERS
N2
. i As powerful as a light locomotive, far essler &
N2 e ds. <1/
4 ad quicker in operation, They are siso much
vi”’ge '3' high. cheaper to run.
r inci
W fo nd P rov chere ar¢
5 » Natio"":runw’ys halt C°"; off 157
eets irpor ¢ AsP iles © - /
st¥ d a anva t ] ‘ N
wat® 20 es of 5 he ot g sor THE CHASESIDE SHOVEL
eC|3| Y ive Yo. mamta dispo”'- /‘@{@ The machine will shovel and load any loose or
sP ction t , eas"Y r w tonsolidated material so fast that the cost per-
stry h'ridmg' nds at éd} ton nandled s far below that of unassisted = - >
moot he f Am] ®anual work. Models are ble with adjustabl CHASESIDE DIGGER
s s for Jib heights and with special loading heights.
faCe Suitable for digging face of moderately lighs
) macerials such as chalk, sand, outcrop coal,
Q\‘ y!f:’ artificlal manures like suparphosphates ete
J‘m@ -
* WRITE FOR PARTICULARS TO
For T sl STANVAC |

PAVING ASPHALTS ® INDUSTRIAL ASPHALTS

ASPHALTS

CUTBACK ASPHALTS @ EMULSIFIED ASPHALTS
and for technical assistance and sdvice without obligation

write to:

The wheel base and whesl track have both been
lesigned to give quite unuwpal stability over the

. ;l ." RS
. JACOB 'CIRCLE, BOMBAY 1.

"

»est unsven of unmade ground. Tipping s - Also at
Mmmpom and the returs Jutosatic

e

STANDARD-VACUUM OIL CO.

(The Liabllity of the Members of the Company is Limited)
Bombay - Calcutta - Colombo - Naw Dalhi - Karachl .

Coimbatore, Madras, -

Mot Rangoon N and New -Delhi.
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wiow No. 1016 JAW CRUSHER

SPECIFICATIONS

Size of Jaw Opening.... e 107 x 167
Shaft Speed... . .........300 R.P.M.
Material in Jaws and Cheek Plates. .. . .

Manganese Steel,
Diesel Engine of...... ... . 38 HP.

. S The Crusher is mounted on a 4-wheel
portable trolley with g drawbar and is fitted with a 38 Horse Power

Diesel Engine. The screen can be NCRMAL CAPACITIES

varied in length as required and it is

possible to provide Perforations to R?I%Sluz;_d To;;(s)u;:er
produce any size product desired. PV 4107 |
The Crusher is protected against over- } ¢
load by a cast iron toggle which __A__,vi__&___h_‘_ﬁ__
breaks if iron or other uncrushable 14 9to 15
"materials lodge in the crusher jaws, “"""";7' I 1to17
The toggle is easily replaced, For e S S
. . 24 12 t0 20
more 2dase write to us. »

ucks & Bo., lﬂ,

ALCUTTA © MADRAS

ST BOX NO. 349 POST BOX NO. 1282
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PUBLICATIONS

OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following

Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume

publications are available for sale.

Publications.

III—Lucknow 1937
IX-—Part 4—Qctober 1945
IX—Bound—Madras 1945
X—Part 1-—December 1945
X—Part 4—August 1946
XI—Part 4—May 1947
XI—Bound
XII—Part 1—September 1947
XII—Part 2—January 1948
XII—Part 3—April 1948
XII—Part 4—March 1948
XII—Part 5—September 1948

Volume XIII—Part ] —December 1948
Volume XIII—Part 2-—January 1949
Volume XIII—Part 3—January 1949
Volume XIIT-—Part 4—July 1949
Volime XIV—Part 1 —September 1149
Volume XIV—Part 2—December 1949
Volume XIV—Part 3—December 1949
Volume XIV-—Part 4—July 1950
Road Research Bulletin No. 1

I. R. C. Standard Specifications and Code of Practlce for Road Bndges in

India (1937)

Price
inclusive of postage.
Rs. aA.p.
4 00
. 3 00
. 10 0 ©
3 00
3 00
3 00
12 0 O
3 00
3 00
3 00
3 0 0
. 3 00
3 00
3 00
3 0 0
3 00
. 3 00
J U 0
. 3 00
3 00
.o d 0 0
1 8 0

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
NEW DELHI

Printod by K. S, Krishnun ot The Progressive Printers, 1
Publishedgby J M. Trehian, Houy. Secretary, Indinn Roads Congrﬁl. Jamopagar House, Shahjaban Road,

New Dethi,

17, Coral Merchant Street, Madras 1, &
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