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TRAFFIC
SIGNALS

greaty socrsase
o Sarery

The rapid growth of vehicular
traffic. in the citles of India ha;
reatly increased the problem o : ’ :
gfﬁcieztly controlling traffic, with =~ J T S«G-Ei F’"‘:.Tf.":'of:‘:;
safety to road users. SGE can . ‘ 'f"'i";:“:’;‘"m““‘m“,
heip you solve this problem. ' in Calcutta. ’
Experience with instaliations in
many parts of the world, apart
from hundreds of signalled Inter-
sections in Great Britain, provide
the background of knowledge and
resource of which you can have
the advantage.

Two methods of control are ® Our Engineers will be pleased to cos’

available—the AUTOFLEX System operate in the preparation of schemes for
which is vehicle actuated, and

SGE Fixed Time Cycle—both of road traffic control, and Invite you o

which are fully automatic. Facility . submit your probiems for consideration.
Is provided with both systems for ‘
the control of traffic by hand.

. | ' |
THE SIEMENS AND GENERAL-ELECTRIC RAILWAY SIGNAL COMPANY LTD'

_ , Represented by : .
THE GENERAL ELECTRIC COMPANY OF INDIA LTD.
Head OMiie : : ..
Magnet House, Chittaranjan Avenue, Caleutta 13
Branches gat: S

Bombay Magras Kanpur Dethg Bangalore Coimbatore Secunderabad
. Also capresented In ; Karachi

. - Lahore Chittegiing :Rangoon )
e r—— . 2 . -
Please mention thi, Jouroal when

. replying to sdvertisements,
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FOR PERFECT-
ROADS

CONCRETE
VIBRATION

A 27 ft. concrete road linking
the Bangalore-Mysore trunk
road and the Mandya Sugar
Factory. 1400 tons are carried
daily over this road and it was
laid with a C. H. Johnson
screed vibrator as illustrated.

{By Courtesy of Indian Concrete Journal)

FOR CONCRETE
VIBRATION

WD e
e

C. H. Johnson- self.propelledZscreed vibrator.

ole:Agents for:—

~. H. JOHNSON (MACHINERY) LTD.

Makers of all types of contractors plant.
KILLICK, NIXON & €O. LTD:, Killick Building, Home Street, Bombay, |.

Telegrams : * KILLICK » o Telephone : 30901

)

Please mention this journal when replying to advertisements.
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| SHALIMAR TAR .
PRESSEDAIR EQUIPMENT serves the Road Engineer

ROAD RIPPERS
Two S Weights from 43

wo .. Dilﬂ.“- R
ments trom 80 ¢. . - Ibs. to 78 lbs.
min. to 838 . ft./min,

R Petfm PICKS & SPADERS
COMPRESSORS Weights from 20
Two Stage. Displace-
ments from 130 .1t 1bs. to 26} lbs.
min. to 360 ¢, fl./min.

ROTOMOTORS ‘HAMMERS
Vane type air- - Weights from 7}
motors from 1} ‘ 1bs. to 13] lbs.
b.h.p. " ZERe

ARWINCHES ROTODRILLS
Lifing capacites from . Hand and screw- T H E
100 Ibs. at 100 f:} . feed. Capacities
min. o 3000 ibs. at .
1000 jmin. to 14 ins,

‘ . SHALIMAR
sc.umguw:u’».‘ 5 ROTOGRINDS TAR SPRAYER

Specially designed (or Radial and sur-
scraper loading. Rope
pulls from 2800 1 face types.Taking

9600 tbs. %10 67 wheels. This light, hand operated Sprayer
HANDRILS RAMMERS has been specially designed for
Hand-heldv;tock Weights from 9 Road work under Indian conditions
from 24 lbs. to 84 Ibs. to 40 lbs.
1bs. o It is very efficient, easy to operate
- 3 > 3 ll or
ROTOPUMPF . CONCRETE and maintain and is sturdily built f
For water, ol "eF . COMPACTORS

long service
sludge.  Will givg 30

g-pm. with 140 #, 7
head to 140 gp.sm. i

with 10 @, hﬂd

" A new machine for
Concrete  Compac-

DETAILS SUPPLIED ON REQUEST

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

BIRD € CO. LIMITED Rmndiusalbnatishissidomiuull

CALCUYT KANpun

Please mention this journal when replying t« advertisements.

SEI.LING [ -

Kittick N,',’é"" &c '-TD-UI' A“"sfmsou & CO. LTD.
i MADRAS.

plying to advertisements,

Please mention thig journal when re
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" | e how they SAVE!
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CHEVROLET ‘4avance design’
means ALL WORK ad

RN

A hot favourite of heavy transport operators, Leyland vehicles
are now built in India by Ashok Motors Ltd., at thelr Ennore

Works, Madras. Renowned throughout the world for quality. < ;
fuel economy, low maintenance costs and long service, Leyland No woRRv ' .
Goods and Passenger vehicles are wnrivalled for efficient b T SAFETY
performance. FIRST!
You save time on the road, you save money
on operations, and — with Chevrolet's built- .\.::.w t:‘m
T SHORBOIT for-the.load construction ~='yob spend} -Jess on fesvyduty models,

self-energising on lighter models — give
 you quicker, smoother stopping with less
pedal pressure. Another grest *Advance

on mainvenance.

ALl these.advaittages add up to low cost
per ton-mile —on every mile of every job !

ROYALTIGER

Y N AR

Y

Design’ feature !
%
%
. For full peviexlars
% A .
g Z soe your Cheveoles. decler sadey. HO ' :
? é . explain juss bow Chevrolet ‘Advance Design’ saves ya i
g \ Z troxble and money } Or write direct 10, » /"c—ﬁ‘EVR OLET /
% Unie for ponticelats L5':- % GENERAL MOTORS INDIA LIMITED [topegl===s
Road, Sewree, Bombay —
z ASHOK MOTORS LTD., P. B, NO. 1825, MADRAS I. . Posbery Roed, $s 23 yeers
/ ' Serving Indie's tronsport needs for oyer ¥ -
James Finlay & Co. Ltd., 2, Netaji Subhas Rd., Calc‘una @ Automotive Manulacturers Ltd., Kuria, Bombay i
@ Automotive Manufacturers Ltd., Kingsway, Secunderabad (Deccan), @ Pearey Lal & Sons, Ltd., Queens.
é way, New Delhi. @ V.5.T. Motors, Ltd., Mount Rd., Madras 2. @ India Garage, St. Mark’s Rd., Bangalore.
%, .
Copyrighy AL 00}

Please mention this journal when replying to advertisements, -
Please mention this journal when replying to advertisements.
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Standard - Vacuum's
FREE technical
service can help you
build better roads !

-

% o,

__Z

No rear-wheel drive truck

.

can ensure safety under such

o7

e

conditions,

\3\&\3 Fine equipment, expert
N technicians can help solve

TOURNAROCKER has been

dmaki !
designed from the drawing your roadmaking problems

in the Standard-Vacuum

board for hauling rock, over- N\

N\ test laboratories—maintain-
burden, coal, etc, N\

N\ ed for your convenience.

Please write or telephone - -

for assistance or advice you

2

i,

7

may need — there is abso.

lutely no cost or obligation,

A briquette of paving mix 1s: tested on o
Hubbard-Field Stability Testing Machine
+ o« 10 determine the sheor sirength of
the compacted mix.

' STANVAC Penetration tes) determines

the hardness of aspholt.

ASPHALTS

STANDARD-VAGUUM

Morketers of Quality Aspholt Produch

Model E-16 Tournarockep

wiX 12 T Please mention this jonrnal when replying to gdverﬁ.emopts.

Please mention this journal 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:

ROADS,

RAILWAYS,

ROAD AND RAIL BRIDGES,
EARTHWORKS,

RAILWAY AND HYDRO TUNNELS
ETC. :

" WE ARE ALSO SPECIALISTS IN:

CAISSON AND MONOLITH SINK.-
ING BY DREDGING AND UNDER
COMPRESSED AIR,

FOUNDATION WORKS,
PRECAST PILING,
BUILDINGS,

DOCKS AND JETTIES ETC.

GUNITING, CORE DRILLING, GROUTING AND SEWAGE PURIFICATION.
THE HINDUSTAN CONSTRUCTION CO., LTD.

Head Office:
CONSTRUCTION HOUSE, BALLARD ESTATE,

BOMBAY.

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 thia journal when replying to advertisements,

Transport-Communications Monthly Review

December 1951

THE PUBLIC ATTITUDE TO ROADS

An Urgent Need for Enlightenment .(’

(Extracted from * Highways and Bridges’— Aug. 22, 1951)

THERE is little public interest in roads.

There is a road outside one’s front
gate, looked after, one supposes rather
vaguely, by ‘ the Council,” like the drains,
and a burden, therefore, on the ratepayer.
A country road is merely a part of the
generallandscape ; apparently it has always
been there, and it always will be. If you
are a& motorist, you grumble at the sharp
corners and the inadequate width on the
occasions when you have a narrow shave,
and if you are a pedestrian you curse the
motorists when they force you to scram-
ble into the hedge, but these things are
accepted as inevitable.

If you are one of those unfortunate
people who have to get about in London
or any other big city, you sit patiently in
the bus, or behind the steering wheel,
while you advance a yard or so at inter-
vals in a mile-long traffic jam; but this
state of affairs is again accepted as some-
thing inevitable and unalterable-like the
weather—although an M.P. certainly got
cross about it the other day while on his
way to take part in an important division.
Unfortunately, his indignation failed to
ignite the flame of revolution and the
London travelling public has remained
unmoved in more senses than one.

The Machinery of Transport

Anyone who has submitted to cross-
examination by an intelligent child thir-
sting for knowledge will know that the
fresh young mind often makes a direct
and logical approach to a problem which
we sophisticated grown-ups dodge and
dodder over, partly through ignorance and
partly through lazy thinking.

Childishly Simple

A child, for example, on being told that
a road is something for vehicles to run on,
and, witnessing the solid jam of traffic
which are a commonplace in any city
street, would promptly ask: ‘‘Then why

don’t they run, instead of standing still 2>’
If this example of clear logic is carried a
stage further, it will be realized that the
road and the vehicle are interconnected
parts of the same mechanism. Economical
running depends partly on carburettor
design and adjustment and partly on road
conditions ; sgfety depends very much on
brakes, but very much on road design as
well ; potential speed is greatly influenced
by engine design, but the ultimate control-
ling factor is often road.

The thermal and mechanical efficiencies
of an engine can be determined from a
bench test, but the overall efficiency of the
vehicle involves a factor x, where 2 may be
defined as the ‘‘road efficiency.”” The
effect of road conditions is much greater than
18 generally realized. In two journeys of
comparable length with a specially equip-
ped test car over routes of widely different
character, it was found that more than
twice as much fuel was consumed per
mile on a traffic-infested road with many
signal stops as on a road which enabled
uninterrupted running to be maintained
for comparatively long periods at a uni-
form speed. Furthermore, it was disco-
vered that the most economical running
speed was two and a half times as great as
the best overall average obtained on the
crowded inefficient route. .

Do You Know This?

The wastage of time and fuel on ineffi-
cient highways has to be paid for. 1t is
paid for by the city typist every time she
buys a bus ticket, and by the housewife
every time she makes a purchase. Does
the public really appreciate this? TIs it
generally known that the cost of distribu-
tion of ordinary domestic commodities
amounts to between 25 and 30 per cent of
the retail price, exclusive of purchases
tax where this is applicable, and that a
very high proportion of the cost of distri-
bution is for transport ?
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Why Tax Transport?

It does not seem to be realized that a
tax on commercial transport, whether in
the form of a fuel tax or a vehicle licence,
is a tax on the goods which the vehicle is
carrying. It is, in fact, a purchase tax.
Motor fuel has been regarded by a succes-
sion of Chancellors as a legitimate source
of revenue, although it is just as essential
to our national existence as the coal and
water used by the steam locomotives on
the railways.

Road transport must continue, just as
rail transport must continue, but motor
fuel is classed for taxation purposes with
guch things as wines and spirits, tobacco
and playing cards. Apparently the
Government regards the conveyance of
foodstuffs in motor lorries, the use of a
motor car by a doctor or a district nurse,
or even riding in a bus as a taxable luxury
like drinking, smoking and card playing.

The taration of transport is wrong in
principle unless the proceeds are devoted to
making transport cheaper, and the diver-
sion of motor taxes to the general Exche-
quer is an iniquitous betrayal of a poli-
tical promise originally made in good
faith.

Unpaid Tax Collectors

Any source of fuel wastage caused by
inefficient roads is a direct incentive to
the Government to hold up any attempts
to get the roads improved. Every traffic
gsignal, for example, is an unpaid tax
collector. Signal installations may pro-
vide the only possible solution to traffic
control problems at certain locations, but
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hundreds of signals are retained as a
makeshift method of regulating traffic at
points where they are unsuitable and
where reconstruction would provide a far
more satisfactory alternative.

Investigations have shown that at one
junction alone on a bhusy arterial road the
effect of signal stops must add at least
£ 3,000 per annum to the Exchequer in
the form of tax paid on wasted fuel. This
junction is so badly overloaded that sig-
nals cannot cope with the traffic without
causing excessive delays, yet the levels
at this point are admirably suited for a
combined roundabout and a short subway
which would give uninterrupted traffic
flow without requiring the demolition of a
single building or the acquisition of
additional land.

Public Should be Told

There is nothing more disheartening
than trying to drive home facts into non-
receptive minds, and bored indifference is
a far worse thing than active opposition.
As far as roads are concerned, there is
no sign of public interest or indignation,
even at the disgraceful toll of accidents.
It is not the highway engineer’s job to
run an advertising campaign for better
roads. He cannot adopt the methods of
the circus tout outside the fat lady’s tent,
but the public will only sit up and take
notice if sufficient noise is made. Who is
going to make the necessary commotion ?
Can roads—and transport generally-—be
made a political issue at the next election ?

These are not frivolous questions.v They

have a very direct bearing on the national
welfare.

OUR CANAPIAN DELEGATES

The following is an exiract from a letter received from Canada by
our road-engineer delegates on their regent return to India -

............ 1t was a great privilege to have you as our guests and the

memory of my association with you will remain as one of the most
momentous and outstanding events of my civil service career......”

|
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LUCKNOW RESEARCH STATION

Work Done in 1950-51

THE State Research Station has recently

received equipment worth about Rs
1,50,000 from the U.S.A. and is now well
equipped to carry out research on soils,
bitumens, concrete, and aggregates, and to
investigate problems pertaining to build-
ings and roads.

With the installation of a constant-
temperature room facilities for tempera-
ture control have now also become avail-
able. Arrangements for supplying gas to
the laboratories are nearing completion.

During the year under review tests were
carried out to ascertain :——

(i) Physical and Chemical properties of
soil samples ;

(i) Suitability of soils for stabilization or
for brick-making ;

(iii) Affinity of aggregates for bitumen or
tar; and

(iv) Percentage of bitumen and aggregates
in samples obtained from painted
surfaces.

Besides this, tests on samples of aggre-
gates, kankar, lime, and cement received
from various Public Works Department
divisions were carried out to determine
their acceptability according to specifica-
tions. Samples of mortar and concrete were
analysed to determine the proportions of
their ingredients. All these tests proved
very useful in judging the quality of
materials used on works.

Failure of Concrete Roads

In order to investigate whether expan-
sion caused by cement-aggregate reaction
was responsible for the failure of cement
concrete slabs on the Lucknow-Bareilly
Road (miles 60 - 63) and the G.T. Road
(miles 843 - 70) the laboratory carried out
petrological examination of the aggregates
used and of concrete specimens cut from
these roads. - No trace of reactive minerals
was found in these samples, It was,
however, noted that disintegration was
the most serious in those regions where

8

there were heavy deposits of * REH * which
contains 60 to 70 per cent of soluble silica.
Further investigations are in progress.

The literature available on the subject
of cement-aggregate reaction has been
studied and a note giving an outline of the

existing knowledge on this subject has
been prepared.

Samples of coarse and fine aggregates
generally used in Uttar Pradesh have been
collected and chemical tests for reactivity
taken in hand.

Full investigations wlll include (1)
chemical tests of aggregates, (2) mortar bar
expansion test, (3) petrological tests of
aggregates, and (4) chemical analysis of
cement to determine the sodium and
potassium content.

Linseed Cake As Soil Stabilizer

Experiments were carried out on
methods of waterproofing subgrades and,
after various tests on different oil cakes,
it was found that a small addition of
linseed oil-cake helped a great deal in
arresting the rise of moisture in the sub-
grade. A report of the preliminary work
done in this laboratory on water-proofing
fine-grained alkaline soils has already becn
published in the Journal of the Indian
Roads Congress (Volume XV-3) and in
this Review for January 1951.

Investigations relating to the theory of
waterproofing are in progress at present,
An important application of the study has
been the evolution of a non-erodable
water-proofing plaster for the protection of
mud huts. The new process is now being
tried under varying climatic conditions.

Cracks in Buildings

Several buildings in Banda, Hamirpur,
and Jhansi districts were noticed to have
cracked. One of the causes of these cracks
could be settlement brought about by the
shrinkage or expansion of the soil under
the foundations owing to varying moisture
content. This moisture content changes
with the level of the ground water table.
The soil in these regions consists of heavy
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cla.ys and black cotton soil. The investi-
gations recently taken in hand will it is
hoped, help solve similar problen’ls in
blacl'i cotton areas. From the data obtai-
ned it may be possible to predict moisture
content at any depth for a particular level
of water table and to correlate this infor-
mation with volume changes.

Effect of Grading on Stability
of Soil Aggregate Mixtures

The specification hitherto followed in
the U.P. for stabilized soil road work, for
example on the Bani-Harauni road
requires the addition of 40 per cent aggre:
gate. No grading limits are specified. In
the U.S.A. such limits are specified both
by the American Society for Testing
Materials and the American Association
of State Highway Officials. American
specifications  allow reasonably wide
tolerances on percentages passing each
sieve and, as a result of these tolerances,
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it would be possible to exclude some frac-
tlons completely (‘‘ gap grading »’).

Tests are being carried out at the
Lucknow Station on several admixtures
with a view to evolve a suitable specifica-
tion. The programme includes some mix-
tures with *“ gap grading.”

Standard Sand

The Indian Stapdards Institution and
the Uttar Pradesh P.W.D. have adopted
Leighton-Buzzard sand which is the
British Standard sand to be used in
testing cement. As this sand is imported
from England it iy very costly and
sometimes difficult to obtain. Efforts
have been made by the Alipore Test
House to use Nangal-hat sand and they
have suggested a formula for gauging the
mortar. The Lucknow Station is also
carrying out comparative tests with the
1\‘Ia,nga,l-.ha,t and the Leighton-Buzzard
Sands in order to develop a substitute for
the latter standard sand.

St () e,

MODERN LIFE

Speaking as alayman I view the various ¢
and amazement. T'hey remind me of the story of
a shop to buy atoy for her small son. The sale
her and a! the end she said, *“ Isn’t that o ve
the salesman said *“ Madam, this is an educali

esting machines with awe
@ mother who went into
sman demonstrated one to

t .
the child to deal with the very complex m0da onal foy designed to fit

way he puts it together it is wrong.”

(From a speech by Sir Francis Meynell
ceremony of the mew Structures Laélomt
hamshire for the Cement ang

ern way of life.  Whatever

» at the opening
ory at Bucking-
Concrete Association).

m——() ——

SAYS You

The housewife heard the tile.setter
80 finally she asked what was the maiter,

‘“ This work too hard,” he moaned, * I think I
“ Well, wouldn’t you have to w

Ttaly ?”

““ Whatsamaltta, lady, you erazy?

Plan.”

rgrumbling to himself as he worked,

go back to ltaly,”
ork even harder Jor a living in

Over there we got the Marshqgll
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TESTS OF HIGHWAY SIGNS FOR UNITED NATIONS

By Charles R. Waters (Mem. ITE) District Engineer
and

Qilbert W. Treble (Assoc. Mem., ITE) District Traffic Engineer, New York State
Department of Public Works, Buffalo, N. Y.

(Bxtracted from * Traffic Engineering’ ~ July 1951),

QOME time ago the United Nations The Highway Transport Committee of

appointed a committee of engineering  the International Chamber of Commerce
experts on road signs and signals to study gubmitted a resolution relating to the
the &dVlSIblllty and fea,s1b1l1ty of stand- world-wide standardization of signs at
ardizing highway signs on a world-wide Paris in December 1946. This was to be
basis. To do tzhiS, it was decided to have done by providing standard colours and

sets of signs fabricated by one manu- dimensions for all highway signs, since the
facturer in the United States and then

distribute similar sets to different United
Nations Members for testing.

Each set consisted of 24 signs. The basic /
signs tested were Curve, Intersection, Rail- r x A\ {‘
road, Crossing, and Narrow Pavement.

13p 17P 1,9P Ik J

The standards used were United States,

UNITED NRATIONS TEST SIGNS

European and Central and South African,

each with a set of variations of those .
standards as shown in Fig. 1, ¢ TUnited
Nations Test Signs ”’.

1.7M

1.3M 1,9M 1,13M

NARRO
ROAD,

In general, the tests consisted of having

individuals in separate cars, each accom-
panied by a driver and a recorder, ride
along the road at specified speeds and give -

readings as to the distance when the shape
and message of the various signs could be W-2M . W-6M
comprehended. v

W-18M

Origin of Sign Standards

The origin of the United States and
International standards of highway sign-
ing was in the middle twenties, the United
States standard having been adopted by |
the American Association of State High- N\
way Officials in 1925, The League of
Nations through the international Conven- \

w-2p

3

-6P w-32p w-18P
tion of Road Traffic adopted the Inter-

national standard the following year. The . x \
United States did not approve the Inter- - q8R " alR a7R  { a2IR

national standard which was unified in 1931 % ;
al¥Y

at Geneva. The United States standard
has been widely used throughout most of -
the Americas, while the International \

standard has been employed by nearly
every other nation in the world. The two

N

systems are by far the most predominant . alY a2y
throughout the world today, although varia- .
tions of the two are quite extensively used, o Fig, 1

5 ' 9
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Committee felt this was the o
. nl
effective method by which highwgy r:?gll?;

would make the greatest contributi
safety on the roads. ,ntrlbutlon to

The next major step was taken
United Nations at Geneva in the sﬁfnrx?(la:
of 1949, when they set up a world-wide
conference on Road and Motor Transpor
Experts from sixty-eight countries Were
nvited to the conference to take part in
- attempts to draw up a new set of rules and
regulations for highway signs, Discussions
were held relative to the possible standardj-
zation of traffic signs throughout the entire
world.  Although the conference Was un-
able to agree on a single standargd aceepta-
ble to all countries, it reached somewhat of
a compromise. The action taken wag the
adoption of a proposed ‘¢ International *’
system which was based generally on cupr.
rent European standards. A recommen-
datxpn was made that a special United
Natloqs committee be named for furthoer
study in an attempt to adjust differences
between the United States and the Inter-
national standards. It was hoped that a
standard might be developed to which all
nations would agree.

Differences in Standards

Symbols. One of the main differences
between the two standards is that the
United States employs both symbols and
lettering on its signs, while the Internation-
al standard uses only symbols on nearl
all of its highway signs. The latter method
has the advantage of ruling out language
barriers, although the general feeling in the
United States has been that signs with word
messages are often necessary,

Colour. Another difference is found in
the colour schemes used. The individual

signs of the United States never require -
more than two colours, including the colour
of the background. On the other hand, -

the International standard employs 5
rather complicated colour scheme which
enables them to use symbols almost entire-
ly. Colours used for the three major cate-
gories of danger, regulatory and informa-
tive signs are variable.

Shapes. Another basic difference in the
standard has to do with the shapes of the
signs for various categories. The United
States uses diamonhd-shaped signs for
warning and cautionary bigns, except that
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round signs are used for railroad crossings ;
octagonal-shaped for Stop signs, and squirf;
or rectangular for information or regula-
tory purposes. In the International system
trian gu!a.r shapes are used for dan ger signs;
round signs are used for instruction pur-
poses, a.n_d Square or rectangular shapes for
informative and directional signs. In the
current tests not all of thege types were

&Ze:ld.-—mmply those shown in the illustra-

Sizes. and Placement. The overall size
of the signs does not show great differences
although there are exceptions. The place:
ment of signs in relation to the pavement
height and offset does not vary much bet-
ween the two standards, However, the
Placing in relation to existing da.ngers’such
a8  cross-roads and railroads, differs in
some cages. The International standard
Eormlts Stop signs for intersecting roads to

e placed as far a8 164 feet from the intor-
section, while the United States specifies a
maximum of 50 feet. The United States
standard calls for erection of warning signs
frO{n 300 to 500 fect in advance of a hazard
;Vhlle thfs International specifies 492 to 820

eet for 1ts danger signs. Ip the matter of
reflectorization of signs, the United States
standard requires illumination or reflectori-
zation of all.warning signs, most regulatory
;1gns and informative signs, while the

nternational standard allows re
onl‘y In case no dazzle or
legibility occurs.

* *

d.gVith this historical
llferences in the standards, we will

est conducted recently by the

Works. Department of Public

New York test

For the tes

t, twenty. ;
used—four rep onty-four signs wero

_ :srresirﬁt;ng the European
L - uropean -
S:.Ill‘d :ththd variations ; four pthe Arsnt:rr;-
standarda:v'ard; _fqur the  American
and S XP Yariations ; four the Central
Contoal b 4 rican standard; and four the
variatioan South African standard with

i ns. The. Central ang South

: 'fmnsport-éommunicnﬁons Monthly Revie‘w_

arectangle. All of the signs tested were
reflectorized with reflective sheeting.

The signs tested in New York State were
erected on April 5, 1951, along Touring
Route U. 8. 20 which parallels the shore of
Lake Erie in Southern Erie County. A
section of highway about eight miles in
length was used for the test section. This
length enabled the signs to be spaced so
that no two signs were in view at any one
time. In order not to confuse the travel-
ling public, a warning sign was erected at
each end of the test section (See Fig. 2).
To further eliminate confusion, the signs
with railroad designations were covered
when the test runs were not being
conducted. - This insured against the
possibility of buses: stopping for such
signs.

— TESTOF. |
[UNITED NATIONS sicws).

1 \.Y: STATE DEPT. PUBLIC WORKS
BMILES

»

Fig, 2

Method of Test

The twenty-four signs to be tested were
divided, and twelve were placed on each
side of the road. Therefore a complete
test run consisted of travelling south over
the section, turning around the proceeding
north to the point of beginning. Since
the section selected was on a fairly straight
horizontal alignment with only slight
relief, it was possible to secure long sight
distances. In placing the signs, every
attempt was made to insure sight distances
one-half mile or more in length. A random
order of signs was used so that no conclu-
sions could be drawn before the signs
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were actually sighted. For example, the
International standard railroad sign was
used, followed by the United States stan-
dard curve or crossroad sign, and then the
Central and South African narrow road
sign.

During the progress of the tests the signs
were transposed on the posts. Two
arrangements of signing were employed in
order that no sign would be given prefe-
rence or be slighted in the rating. This
was necessary due to the unfamiliarity of
the observers with the International
railroad and other signs. To simplify
changes, the signs on the west were
changed with the ones on the east side of
the road. This procedure resulted in an
exactly reversed order; thus sign 1 in the
first arrangement became 24 in the second
arvangement ; sign 5 became 20; sign 12
became 13, etc. Half of the readings for
each condition were obtained with one
arrangement and the other half with the
second arrangement. This balanced the
reading and gave average results.

Fourteen 100-foot intervals in advance
of each sign were marked with a stake
with an appropriate number in order that
the recorder could quickly establish the
distance away from the sign at which the
observer first recognised the true shape,
and later on the distance at which the sign
was readable. The nearer intervals were
also marked with an intermediate 50-foot
stake.

For the test, three cars were used in
order that three observers, one in each
car, could be taken over the test run at
one time. The drivers were required to
maintain an average speed of 50 miles per
hour during the day, and 40 miles per
hour at night. The observer sat in front
beside the driver and called off the shape
of the sign when it was recognizable. If
the right shape was called off, the recorder
sitting in the rear seat noted the distance
on a form prepared for this test. In case
of & mistake, he waited until the correct
shape was _given before recording the
distance. The same procedure was used
for the instant the observer could name
the message given by the sign.

During the three week period hegin.
ning April 9th, 142 test runs were
conducted during varying conditions of

7]
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clou-\.iy, rainy, and clear weather in the
flaytlme, and cloudy and rainy w‘eathér
in the evening after dark, r.i‘he obser-
Ve'rs were selected as those representing a
fair cross-section of drivers Among thir;l
were mechanics, painters, welders steno-
graphers, houscwives, book-keepers’ clerks

schc')ol teachers, truck driver.:s a.nci
enginecrs. All were selected at random

some wore glasses and others did not, anci

t/h.e age S’)I(}t\:(l Of l:h(’ T l) W om 1 bO
133 g u as fl 2

Some Outstanding Results

Some observations w )
'{)hetvarious signs, but a(.}trt?hrigatdc .
est not to draw any conclusi

other States conducg;d tests ?)lr(xmfl'xe T;Iz::e
z(:lt (S)ifnlty;fenty-four signs, and similar testg

1lar signs are bein i ign "
cquntr.ies. It can, hogwel;ruerll‘ " ;Ci){ﬁ;grz
divulging the final results, be ;tated th:,t
the Europear} and African signs for
railroad crossings were often mistaken fo
a curve sign because of the smok ;
frpm the stack of the locomotive (See
F‘g.‘ 3). The locomotive is black on a
white background surrounded by a red
border. On the other hand, the round
shape of the United States railroad ma,rke(r
was not readily noted at a distance and
frequently was described as square rather
than round. The double R’s on the round
railroad sign were not legible at long
distances, and thus in a number of inst{?

le regarding
ime 1t seems

e trailing

rances the cross was described as being an

International cross-road sign.

The United States ** Narrow Road” in
four-inch'letters was not easily rcadable
or recognised as quickly ag the European

We reproduce on this page the Indian road signs.
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(ﬁ' South African symbols for narrow roads.
owever, the United States curve signs
with their heavy arrows on a 2 ft by 2 ft

B
i

i Fig. 3

qtlaixc‘iqolndﬂ shape were recognised more
cither {hel%?n the equivalent sign used by
countries, “uropean or the South African

Iti i
i s expected that in the near future

e Committ . . :
release a repgi of the United Nations will

t showing th

of ‘ | 1g the results of all

ahgggs?ftﬁfs' Y'l. !le;'o is considerable work

wniform 1;e United Nations is to gain

but it W:lala,(tllda.rds of signing highways,

has bee 11d appear that a good start
n made toward rating the merits

of the two standards,

. . . Th . : :
gigns tested in America. We do not think our Indian raileza?g;;isrfzghtly Jrom the
be mistaken by anyone for a curve symbol. Our eristi symbol. could

symbols also seem to be such that they can be recognised at a long distance

8

ng right and left hand curype
[Ed.]
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vecemper 1uwl

THE WORLD IS GETTING ROAD-MINDED,
WHAT ABOUT INDIA ?

BELGIUM
BrLaran CoxNco

The Export-Import Bank has a.pprovgd'
a loan of 15,500,000 dollars for the buil-
ding and improvement of roads, the
modernisation of waterways and the con-
siruction of new power stations in the
Belgian Congo. This loan is in addition to
the E.C. A, grant of 1,785,000 dollars made
at the beginning of the year. The Congo
has a Ten Year Plan for transport im-
provements, which includes ocean and
river ports, roads and airports.

The Belgian Congo is one of the princi-
pal sources of uranium in the world.
GREAT BRITAIN

The Economic Co-operation Administra-
tion has announced that Great Britain
will be granted 7,738,000 dollars from
Marshall Plan funds for the development
of her overseas territories in Africa,
South East Asia and the Western hemi-
sphere. This is in addition to the 4,500,000
dollars alveady granted for British terri-
torial projects.

Over half the grant— 4,100,000 dollars
—_will be used for road construction in
Tanganyika, Northern Rhodesia and
Nigeria. It is reported that the British
Government will provide additional funds
equal to, or greater than, the E.C.A.
contributions.

Roads scheduled for construction are
the link from Broken Hill to Tunduma in
Northern Rhodesia, which will connect the
copper belt with the agricultural areas: a
new road from Morogoro to Iringa in
Tanganyika, which will complete an all-
weather route from the port of Dar-es-
Salaam into the interior; and a road from
Kano in Nigeria through Maiduguri to the
French-Nigerian border, where it will join
the new road from Fort Lamy in French
Equatorial Africa.

GREECE :

The village of Paleopanagia has been
assisted by Marshall Plan dollars in the
building of a road for the transport of
farm produce to the markets of neighbou-
ring cities. It has been built with volun-
tary labour under a scheme which was
worked out by the Greek Government and
the Marshall Plan Mission.

HONDURAS

The International Development Bank

has announced a 20 million dollars high-

9

way development plan for Hondur as,
which involves the construction of 1,088
kilometres of access roads.

NICARAGUA

The International Bank for Reconstruc-
tion and Development has made two loans
amounting to 4,700,000 dollars to the
Republic of Nicaragua: one loan of
3,500,000 dollars for the purchase of road
building equipment and machinery and
the other of 1,200,000 dollars for agricul-
tural machinery.

The road loan will permit the govern-
ment to import all the necessary equip-
ment and materials for use on eight road
building projects, which will improve
communications between the principal
production and export centres and open
up new areas for the cultivation of coffee,
cotton, corn and other crops.

The roads to be built total 259 kilo-
metres, will have a width of 7 metres, and
be asphalt paved to permit heavy traffic
at all seasons of the year. They will be
built in a period of three and a half years.
Maintenance will be the responsibility of
the Ministry of Public Works and
Development.

At the present time, Nicaragua has only
some 274 kilometres of surfaced roads and
a total of 764 kilometres of all-weather
roads. Agricultural equipment consists
of some 300 tractors.

PERU

The Export-Import Bank has recently
approved a loan of (U.8.) 630,000 dollars
towards the construction of an 80 kilometre
access road to the Pasto Bueno tungsten
mine near Pampas, Peru.

SIERRA LEONE

Extensions and improvements to the
road system of Sierra Leone are being
carried out and work on the surfacing of
main roads is now in progress. The
P.W.D. has also studied the possibility of
replacing a number of the more important
ferries by bridges. A Consulting Engineer
has been engaged for the pnrpose of
surveying the sites and furnishing esti-
mates and plans.

Marshall Plan funds totalling 210,000
dollars will finance the building of ten .
of the bridges.

{International Road Federation,
Memorandum No. 51)
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ROADS IN THE PARLIAMENT‘

Assam Access Road.

3rd September, 1951,
Starred Question No: 710
By Shri Jnani Ram.

Will the Minister

f
pleased to state: of Transport  be

(a) the time when the Assam Access road
was proposed to be constructed ;

(b) the time when the work
was st
and the progress so far mades; epped

(¢) whether the Government i
: ! of I
deSIye to include it in the lislt?d;afi

National Highways ; and

(d) if not, whether the Government

propose to give any financial aj
its completion ? Y nelal aid for

Reply by
The Honourable Shri K, Santhanam
(a) In 1947

(b) The work has never been sto

The first phase work has beenI::Ic))?x(li-.
pleted and the road opened for
through traffic. The second stage
wqus ot providing permanent
bridges (to replace ferries at 5
places) and black topping surface
where this does not exist, are in
progress.

(¢) This road already stands included
in the provisional National High-
way system as N. H. No. 31.

(d) Does not arise.

. Road Fund Works in Bihar

6th September 1951,
Starred Question No. 834
By Shri Jnani Ram.

Will the Minister of Transport be pleaged
to state:

(a) the names of Projects which have
been sanctioned or approved of in
the State of Bihar and the expendi-
ture on which is to be met from the
Central Road Fund allocated to the
State of Bihar; and

_ (b) the cost of the projects ?

Reply by
The Honourable Shri K. Santhanam

(a) and (b)—A statement giving the
required information is laid on the
table of the House. (Prinfed below)

—

Statement showing the details of works
in progress financed from the alloca.

tions from the Central Road Fund to
Bihar,

S. No. | Particulars of scheme | Letimated

Cost Rs

1. Patna-Nawadha Road —
(8) Improvement of the
Bakhtiarpur-Bihar Road ; &
(b) Additions and alterations
in bridges Nos. 3, 4, and 6 in
connection with (a) above. 4,564,994 /-

2. Linlli road from Daltonganj-
Hariharganj road to North
Keo} bridge at Garhwa road
station, 2,72,471/-
3. Additional bridge ov
Mahura Channel 8 on tﬁg
Chapra-Sonepur Road 15,365/-

4. Entertainment of gpeoj
establishment for the 1?:3(;:}
ration of detailed projects of
road development, 15,000/-

Cost of special establi

! ishment
required for the preparation
of project and detailed esti-
mates of road schemes in
connection  with post-war
road development in Bihar, 3,32,443/-

6. Construction of tw
1 o length
of 5 miles each of trackvga,y:

in Bihar, 1 0(') 000/-

7. Converting the Tinpahar-

Rajmahar road into’ an all-

weather road. 45,390/-

8.  Metalling 9 miles of the road

from Jamshedpur to Tiri
of the Chaibassa-J amsheg;)?lg

road 1,13,791/-
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9. Improvement of the Barha-
Mokammah section of the
Patna-Mokammah Road. 6,96,021/-

10. Experimental work on Moti-
. hari-Madhubani Ghat Road 2,21,200/-

11. Experimental work on Nasri-
ganj-Bikramganj Road. 81,200/-

12. Contribution from the Central
Road Fund towards the
additional cost of motor trans-
port in Bihars 23,717/-

13. Preliminary survey and
boring work in connection
with the construction of a

" gorew pile bridge at Sulai-
manghat on Kamtul-Bani-
patti Road in the District of

“ Darbhanga. 1,620/-

14. Metalling . the _road from

" Motihari ‘to approach of
Lalbagia bridge on Motihari
Dhaka Road. 26,1565/-

15. - Construction of & sclrew pile
bridge at Jhatmalpur in
Darbhanga District. 4 07,000/-

16. Construction of & bridge
on river Gumani on Bar-
harwa--Burhait ~ Road in
Santhal Parganas District. 7,36,600/-

17. Improvement of Bihar-Barbi
gha-Sheikhpura. Road in .
Patna Distriot. 21,01,424/-

18. Improvement of -Chapra-
Sonepur - Road in Saran

- District. 30,58,396[-

L Total: - 87,02,787/-
B0 T S

Decomber 1961

Churaibari - Agartala Road.

3rd October, 1951,
Starred Question No, 1496,
By Shri G. S. Ghua.

(a) Will the Minister of Transport be
pleased to statc what further progress
has been made in the construction of
the projected Churaibari-Agartala
road ?

(b) What are the main causes of the
delay in the completion of the road?

(¢c) What is the total estimated cost ?

Reply by
The Honourable Shri K. Santhanam

a) & (b} The formation of the road is
nearing completion and Construction
of semi-permanent bridges and armco
culverts is in progress. The progress
is not, however, quite up to the mark
owing to the following main difficul-

ties :—

(i) Disturbed conditions and insecu-
rity created by undesirable
" elements in the vicinity of the
road.

(ii) Shortage of labour.

(iii) Materials required not being
readily available and difficulties
in transporting them.

(iv) Difficulties in supply of rice
rations to labour.

(c) About Rs 3 crores for the first stage
of the work. .

ot () w—

LIES
[A misogamist of our acquasntance suggested we ah:ould publish some
poetry. Among the samples he gave us was the following co uplgt which,
we are afraid, does not truly represent what the poet aclually said. - Ed.]
< The light that lies in woman's eyes
And lies, and lies, and lies, and lies.”

etpanp—

e
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ADVICE TO YOUNG ENGINEERS

(Eatracted from

THE severest test awaits him (¢
engineer) when he securéshiisy oéillr'l %
appointment involving administrative s
ponsibility, such as chief deput o
departmental officer, a.ccordi,ng to I::‘hey "l
and set-up of the particular dep&rtmen:lze

Whilst appreciatin

: ‘ g that th

of experience is the best, a fev?' hl?irr?t: 011:1001

}fllt;hsvl?eﬁns of a\;oiding many of the pii]‘t;y
‘Which some of us, who . .

a.dmlmstra,tors, may othv;g:isz()t llx)om

avoided. e

It should be remembere

bers of local authorities ar: dttl'l:vtvn‘?em-
all classes and sections of the commflmirl
ty, and. it is therefore to be expected tlrl1 ¢
they will have by no means g comm o
apgroach to any particular proble(:::
whncl_l comes before them. After a brief
experience of the members with whom ll(:

is dealing, the officer should be able to a.nti?
clpa,tf_a, a_nd 50 prepare for, the reactions of
t'he individual members to a particular
line of approach or proposal. Whilst the
councﬂ.must remain as a corporate body
responsible to the burgesses for policy

they will rely upon the officials for guidan:
ce and intelligent anticipation before
reaching a decision. Such advice within
the committee should be candid, whether
or not it is likely to please or displease
particular individuals. The council having
once determined their policy, it remains for
the official to put it into operation to the
best of his ability, whether or not his
advice has been accepted. In fact, if the
decision is contrary to his advice, the
officer should put forward an even greater
effort to see that the council’s wishes are
fulfilled.

It should always be borne in mind
that an individual councillor has no
authority to give instructions and any
matter to which attention has been drawn
between committees should be dealt with
according to clearly established principles ;
if it is one of policy, it should be brought
hefore the next meeting of the committee ;
if it is o matter of urgency, the official
should use his own reasoned judgment in
anticipating, from previous precedents and

“19

-

“The Surveyor’—June 23, 1951)

experience, the probable decision of the
co;nm_xttee. Some officials are constantly
;'ﬁ.errmg.matters to their chairmen, but
co;i eco;loinnual running after chairmen soon
oo :!h ‘be recogq1§ed for what it is—pas-
theg © responsibility rather than having
MuChcoulf-a,ge of one’s own convictions.
outloo’koofci?}?;se’a r;l'usii depend upon the
v - - .
whom you are dzalirig.l wr cheiman with

It is necessary to be on your gu
: + guard
?;ogal‘:'“s(ti the type of councillor wl);o congiders
i d.lS. uty to press a case on behalf of an
Individual. There is no justification for
E;}vdmg any priority in such circumstances
s.b.l,.even if there is only the remotest pos-
bl ility of l_ega.] action, his inquiries should
e dealt with in the same guarded manner
a8 if it were the litigant himself.

It is unfortunate tha
: t many memb f
zhe ]fqunm} do not realise whyilst pur?t‘lsi:g
uch inquiries on behalf of an individual

that so often the i
ey are damaging the i -
sts of the remainder of the tﬁec%or:t:ltere

Different Reactions

When you have gai
_ gainod experi
the wqumgs of several local g.utll‘:::iiiezf
igl;e:élbli ;10 dc;ubt be struck by the diﬁere:
N8 of committees to their official
213:; ﬁa,(liways_dependi.ng upon the meamfrl: :f
con l‘eence the official has warranted, some
ek egard them as employees to carry out
the! xr¥§ructxons, whether they be good or
will look ip§i°‘£§e&“2‘g'€ﬁ°‘-‘°"d e,
_upon t} 8 their advis -
fg;n:egh?r (;:rxt(liclsms and advice a.;l(‘;’ }r;.eé-
ched & decision, will leave th’
X ; R em t
f}?: ‘;;1:9 operation, without interferenoe0
1gns and constructional works a.n(i

matters of n ini
by ormal day-to-day administra-

Have the courage
of your conv
21endb1:11a::.e all your reports in w:"l::li:xgm'
be b ef; discriminate between polic ;
echnical advice ; in the former caag:

give the different

points
occur to you; in the latte:fca‘;ie“t,) vy
aive. e' e deCi-
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It is in the best interests of the local
authority, and the officials themselves, that
personal pride and prejudice should be put
in the background and every effort ma,d’e
by each official to appreciate the other’s
points of view.

»* * *

A practice which I can recommend,
which took a war with the bombing of t‘ahe
civilian population to produce, is a meeting
of the chief officials once a week for coffee.
Although this is often regarded as a purely
social occasion, it is astonishing the amo-
unt of business which can be and is tran-
sacted at such a meeting.

I would particularly stress the importan-
ce of chief officials presenting a united front
before a committee. There are bound to
be disagreements amongst them, but let
these differences be resolved outside the
committee room, and do not get caught up
in an argument with one of your colleagues
in the presence of & committee.

Beware of the councillor who commences
to criticise one of your colleagues and treat
him with the assurance that he is just as
likely to adopt a similar attitude to you 1n
your absence. Any councillor who tries to
drive a wedge between chief officials is
only a mischief maker. The good councillor
knows that teamwork is just as essential
with the officers as it is with the council if
the whole administration is to succeed.

Delegation

Although local authorities and their offi-
cials were constantly pressing the Central
Government to give a greater measure of
delegation, it was not always appreciated
by chief officials that they, in turn, should
give the greatest measure of delegation to
members of their staff. In this way the
staff would learn to accept responsibility
and in very few instances would it be found
that such confidence had been misplaced.
The staff should be encouraged to work as
a team, with the chief officer as captain,
and every effort made to avoid or smooth
out personal differences. Delegation neces-
sitated a measure of confidence; nothing
could be more irritating to an assistant,
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who had probably spent months on a sche-
me, for a few unimportant details to be
amended by his chief solely for the purpose
of indicating that the final word still rested
with him.

* * *

Telephone messages from Government
Departments must be treated with the
greatest caution, particularly where finan-
ces were concerned. There was a growing
tendency in recent years for tho recipient
of a letter written to a Government Depart-
ment to assume that a telephone conversa-
tion could provide an adequate reply to the
letter. Absence of authority or evasion
rather than speed might be the reason for
this method of reply, and discretion would
be required by the officer who found him-
self faced with this type of reply. In case
of difficulties at a later stage, telephone
conversations were not likely to be of much
agsistance.

* * *

Through Proper Channels

When a senior officer visited a site, his
instructions for variations should only pass
through the works supervisor. It might
look important to visit a site occasionally
and give men fresh instructions direct or
cancel existing ones; it could only lead to
doubt and uncertainty in the minds of the
men and to lack of confidence in the person
from whom they usually received their

orders.

Finally, discussing the attitude of the
general public to local government service,
the speaker emphasised that too much trou-
ble could not be taken in replying to com-
plaints received from the general public, so
often based on limited information on the
matter at issue. The Department might be
judged outside the council chamber by the
attention, or lack of it, given to matters
which were in the public eye—the blocked
road drain, the pothole in the road, or a
personal service like house refuse collection.

* * *

[From the Presidential address at the
Annual Conference of the Institution of
Municipal Engineers, United Kingdom,
June, 1951]

——
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HERE AND THERE

1. IRISH I

A golf clab (in Ireland) decided to remove
__ several large rocks which were embed-
déd in the fairway and were a source of
annoyance and potential danger to
players. An engineering firm was
consulted and they took drillings of the
rock. Ev'entua.lly an estimate for the work
wag received, but the cost was more th
the club could afford. o

A local handyman, hearin
difficulty, offered to do the jogb ?gr 2t}818
dollars.- His offer was taken up although
regarded with some scepticism. Tlgle
handyman duly arrived on the scene with

NGENUITY

& donkey and cart, loaded with turf, which
as you know is largely used here as fuel,
and is perhaps better known in America
as peat. He proceeded to pile the turf
around one of the big rocks, set it on fire,
left it to burn and returned a couple of
days later. The rock was found to have
split up into easily handled pieces, which
were removed by the same donkey and
cart, Later this enterprising gentleman
sold the stone to the Jocal council for
:ﬁ?sdgloa;ll{{l.ng’ thereby being paid twice for

(From ¢ Excavating Engineer '— August

1951).

——

2. AUTOMATIC TELEPHONE

Manufacturer: Electronic §
Tne., Milwaukee 4, Wis. Poretary,

Claims : Automatic tele
contractor field offices answerspltll(:: ephofx‘l):
automatically, takes messages and also
tells the caller when contractor will return
In case of an emergency at night, the

caller is told where his party can be
reaghec_l. The ElectronicpSegreta,ry is
easily installed as it is not connected to
the phone. And the unit serves as a
handy portable dictation machine.

(From ¢ Bxcavating Engineer’— August
1951),

——e—

3. COFFEE TO PREVENT ACCIDENTS

FREQUENT *¢ coffee stops ” along high-

ways in same leisure spirit that
¢ soffee breaks’ prevail in business and
industry would go far to sliminate tension
that figures in traffic mishaps, according
to Irmagene Nevens, Educational consult-

ant to Greater New York safety council.
[gew Engoland Construction, July 15, 1951
n our October issue we publi  brief
paarélcula.rs of the use of “};’Zgﬁ”mﬁo l::’;:f{)
road accidents. We are glad to be able tn
suggest this easier and more welcome remedy

for those who can not be Yogis™...... ED]

4. ROAD RESEARCH LABORATORY STAFF

MR R. Winterbottom asked the Under-

Secretary of State for the Home De-
partment, as representing the LordPresi-
dent of the Council, how many people
are employed in the Road Research Labo-
ratory of the Scientific and Industrial
Research Department.

14

Mr. de Freitas: ; :
151 industrial 270 non.industrial and

(From * Highways and Bridges’
—July 4, 1951), -
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5. RUBBERISED ASPHALT ROAD CONSTRUCTION

~

Leicestershire and Leeds

LEICESTERSHIRE County Council

have constructed a stretch of rubber-
ised asphalt on one of the principal trunk
roads (A.447) through the county. Four
sections of road have been laid: 1) a
normal road to serve as a control; (2) &
similar road with the addition of rubber
powder; (3) o normal road, but with a
deficiency of binder; (4) & road with &
deficiency of binder, but with the addition
of rubber powder.

The purpose of the sections deficient in
binder material is that the life of the road
will be shortened, so that the advantages,
if any, of the rubberised gection will be
apparent much sooner than if normal road
surfacing material had been used. The
road material used on all four sections
will be a standard hot mix, cold asphalt.

Decomber 1951

Experimental Sections

The LeedS experimental stretch consists
of a spray coating of bitumen and
chippings over the worn surface of the
existing roadway. The bitumen contained
two-and-a-half per cent of flocculated
latex crumb, or rubber powder, blinded
with a dressing of } in. whinstone chip-
pings, rolled in the normal way. At the
same time, a similar stretch of adjoining
roadway was spray-coated with a normal,
non-rubberised bitumen mixture to serve
as a control.

(Extracted from ‘¢ Surveyor”—August
25, 1850.)

[A more detailed article on this subject
appears elsewhere in this tssue...ovsrenen Ed.]

a—

6. SOIL CEMENT ROAD
Building and Roads Research Laboratory, Karnal. (Punjab)

SE of cement-soil study has been made
in case of emergent road construction

and at places where blending of soil is not
possible. One mile of such road has been
constructed, keeping, in view that the
quantity of cement added is such that the
resultant mass can resist softening action

of water in the base course and at the same
time has fairly high compressive strength.
This road was surface treated and is behav-
ing very well under traffic.

[ Batracted from the Annual Report of the
Indian National Socicty of Soil Mechanics
and Foundation Engineering—1949-50]

7. EFFECT OF OVERLOADING ON PAVEMENTS

TEST was conducted on a one-mile two

lane section of Route No. 301 under
the supervision of the Bureau of Public
Roads to determine the relative effect of
18,000 and 22,400 single axle loadings, and
32,000 and 44,800 tandem axle loadings on
a concrete pavement. Briefly it was found
that 22,400 axle load, which, incidentally,
prevails legally in New York, caused six
times as many pavement cracks as the
18,000 pound load. Tandem axle loadings
of 44,800 pounds caused eleven times a8
many cracks as did the 32,000 pound axle
load. Similar relative effects were found
in other types of highway damage from
the same loadings.

In one test in this State in the summer of
1950 during which 1,062 trucks wero
weighed, 146 or 13'7 per cent were found
to be overloaded.

According to figures released by the
Bureau of Public Roads in 1950, light
trucks are fully loaded for 367 per cent of
their mileage, light medium trucks for 528
per cent, medium heavy trucks 552 per
cent and heavy trucks 665 per cent.

(Eatracted from ¢ Truck Taxation in New
York State ” by George T. Manning in the
Traffic Quarterly for July 1951.]

p———
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8. 275 FT SPAN PLAIN CONGCRETE ARCH

THE reconstruction of the Lessart via-

duct over the Rance, whach was des-
troyed by the Germans in 1944, has invol-
ved the construction of a large arch of
Plain concrete with g gpan of 27486 ft and
a rise of 76:42 ft. The viaduct is carried
on a spandrel superstructure over 4 length
of almost 125 t in the middle of the arch,
and on three semicircular arches, each of
25 ft span, on cither side.

The arch was cast on timber centering
Supported at each abutment on substantig)
temporary abutment frames of reinforced
concrete. The centering had a span of
255-2 ft and a rizse of 734 ft anq was 88 ft
in depth and 197 ft wide. It consisted of
eleven similar arch trusses, 196 ft apart,
cross braced on the inner surface by a gril-

lage of beams, and on the outer surface by
the planking forming the arch shutters.
The planking consisted of a double bed of
27 mm planks, placed perpendicular to
each other at 45 deg. to the axis of the
centering.

The main conerete arch varies in thick-
ness from 12-46 ft to 6'56 ft and was cast
in three stages. The centering was strong
enough to carry only the weight of the first
stage. The second stage was cast on the
first, which supported it, and the third on
the first two.

The Lessart viaduct is the largest non-
reinforced concrete arch in France.

(Extracted from *The Engineer'—July
20, 1951)

————

9.

SPEAKING at the annual meeting of the
Roads Improvement Association in
London last week, Mr, J. §. Killick, MICE.
said it was not economy to starve the roads
—it was a wasteful extravagance. To neg-
lect roads was to neglect the firgt need of
communal life ; and the public had to pay
accordingly. They now paid, and paid
heavily, for road neglect in extravagant
transport costs ; excessive wear and tear of

“ WASTEFUL EXTRAVAGANCE” OF ROAD NEGLECT

their vehicles; delays and wasted time;
and in road casualties involving an incal-
culable amount of human migery in addi-
tion to financial losses. And everyone
knew that these payments totalled many
times that of the requisite expenditure to
put the roads in reasonably good order.

(Extracted from « The Surveyor '—June
16, 1951.)

Sv——

10. ETERNAL TRUTHS

'l‘HE “old man” came into the offico
just as a surveying party was starting
out. ‘‘ When you boys come back,’ he
said, ‘I will show you & translation of
that Egyptian document, written on
papyrus, about 4,000 years ago. It isa
report to the Pharoah of that time, »

This was the translation :

“Know, O mighty Pharoah, that I
have made inspection of the works
of the upper Nile. I found the builders
to be a most strange breed. First
cometh men with a three legged prong
with which they make diverse observations.
When they approach a village the maidens
fleeth and the villagers bewail exceedingly
because they always aim the prong at a

1R

house, saying ‘it must be moved, ”’
although the desert stretcheth for miles
around _desolate. Sometimes the prong
men drive little stakes in the ground.
They play a game and wait until someone
knocks down one of the stakes, and then
the prong men jump in the air and shout
and tear their hair and call on Raa and
Osiris and Isis and Set, and Horos and all
the lesser gods, and they become exceed-
ingly wroth. All about s little stiok.

hey also make many hieroglyphics, many

of which they do not themselves under-
stand.

“Then cometh the contractors. They
are a olass that have many possessions
and ride in fine chariots, but they easily

1t rhosport-Gommunications Monthly Review

run to bitter tears, and they runneth
down the work to be done, to each_ other;i
that they may make the other afraid an

he add much expense to his calculations.

“Phen cometh the material men clad
in ﬁrxl;g raiment and the maidens meet t}lllfam
with gleeful smiles, as they have soxr’le‘fr ﬁng
magic called an ¢ expense account. n (;ly
are all worshippers of the Szz,crcd Bull'
Every morning they chant ‘ O Sacred ul ,
Keep us full of thy substance because only
with thee can we make our living.

i he con-

“Then cometh the letting of t
tract. Whereat one contractor draws thi
prize, and the rest of the contractors besa

Pecember 1951

their breast and pour ashes on their heads,
and say with a mighty shout, ‘He can’t
dot for the money.’ Always have they
said this, and always to the end of time
will they say it, even until the stars grow

cold.

< But the low bidder he smiles and is
pleased with himself, wise in his own
conceit, and he hunteth up the three-prong
men and taketh them to dine with h1¥n,
and handeth the cheque to a material
man. ’—Courtesy Bill Baird, Southland

Company.
(From ¢ American Highways’—July 1951)

—————

11. POLICIES THAT SHOULD NOT BE REPEATED

[N the field of highways and highway

transport, out of our past _experlertxﬁe
there are two policies characteristic of '?
war period that would be disastrous hl
repeated now. The first of these was the
inclusion of highways in the order to
cease construction unless certified by
control authority. The second was the
disregard of State legal load limits, par{tl-
cularly axle weight concentrations Ior

military hauling or claimed military
cargoes. Each of these two policies was
advanced on the theory of aiding the
defence programime.

(From an article ¢ Relation of the High-
way Programme to the National Economy’’
by Thos. H. MacDonald—‘American High-
ways '—January 1951).

12. DO THE PLANNING COMMISSION KNOW THIS ?

*HE fundamental principle emerges that

in every dollar of national income there
is an increment of transport. To l}ol_d
national income at current levels it is
necessary to hold transport at the same
levels. To increase national income it
will be necessary to increase transport.
This does not mean transport of one type,
but transport of all types. This statement
of course includes both the traffic demands
created by the upward trend of national
production and the multiplied activities
of the defence establishment. There are
sufficient evidences all about us that the

whole of transport as now operated is not
adequate to absorb an increasing transport
consumption. The symptoms are recog-
nized but the disease has not been diag-
nosed. An initial allocation has been
made by the National Prodl_lctlon
Authority of steel for the production of
new freight cars at the rate of 10,000 per

month.

(From an article ** Relation of the
Highway Programme fo the National Eco-
nomy”’ by Thos. H. MacDonald—* Ameri-
can Highways’—January 1951).
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13. THE ARMY IN A DEMOCRACGY

ANOTHER recent developmient should be

of interest to highway officials every-
where for it concerns the movement of
military materials along our highways.
The newly ‘announced policy of the
Department of Defence contains these

very significant statements by its Military
Traffic Service—

*“(a) Except in instances of overriding
and urgent military necessity, no vehi-
cuI'M' movement which exceeds any legal
weight or size limitations will be under-
taken over public highways by or for
agencies of the Department of the Army,
theN:avy, or the Air Force unless prior
permission is granted by the State or
States concerned upon request of autho-
rized representatives of the Military
Department. Permits for movement of
commercial vehicles will be requested only
after determination has been made that
military necessity requires movement by
the mode and manner selected.

“(b) Only authoriscd representatives
of the Military Department may
request permits from the State or States
concerned when size and weight limita-
tions are involved. Under no condition
shall a carrier be authorized to contact
State authorities for such permits.

“(c) In each instance of oyerm%lir;g
and urgent military necessity int Wrcial
an oversized or overweight commed i
movement is made, report will be gm e e
the Director of the Military Traffic ervxc(‘i
A full statement of the cix;cul}l’sta.nces an
justification will be supplied.

* * ¥

(From an article < America’s High-
way Problem” by Major Gem'aral
Philip B. Fleming — ¢ American
Highways'—Jan.'51)

EDUCATION
Local M. P. A fter seeing an American Educational film: * Edu.

cation—that is o wonderful thing.

Every school should have it

THE STATISTICIANS ARE HERE

or who laught statistics had a large family. One evening
his w‘%je%?{?fm at home to look after the children.  Two orthree children
came in from next door and the professor had a dbusy lime,

When his wife came in rather

late he told her he had, with some

ifficulty, put all the children to bed. He added thoughtfully that there
fgm t!{) bf more of them than ke had expecled.

18
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SOIL MECHANICS LABORATORIES IN INDIA

To,

The Editor of the

Trangport-Communications
Monthly Review.

Sir,

In the issue of  Transport-Communi-
cations Monthly Review ”’ No. 54, for the
month of October 1951, on page 4, it has
been stated that the Soil Mechanics
Laboratory of the Buildings and Roads.x
Branch at Lucknow—is * being developed ;
not yet well equipped "’'—I regret to point
out that this report is now out of date,
because the information was, perhaps,
given in 1949. The present position is
that the laboratory is fully equipped

and is in a position to carry out all
types of tests. '

Yours faithfully,
M. A. MIRZA,
Personal Assistant to the
Chief Engineer, U. P.,
P. W. D., B. &. R. Branch,

[We are glad to publish this for the
information of our readers. The tnforma-
tion objected to was stated by us to be ex-
tracted from an Annual Report for 1949-50.
Another article on the Lucknow Research
Station appears elsewhere in this issue

et (] o

PRAISE FOR THF NAGPUR ¢ GRID-AND-STAR " FORMULA

; L gtict ja in December 1951
visit of 80 many eminent statisticians to India in
remigz:eus of afmeeting%hat was held as long ago as theRI.sf4 M a;?:; h:r 94;
when India asked the world famous statisticran, Prof. 8 4, Bk
comment on the < Grid-and-Star”’ formula proposed ttg aggorded n.
The following are extracts from the minutes of the meeting re

that time:

« wwswax*The grid patiern take
kably good guess of the relative pro

n ai Nagpur appeared to be a remar-
duativitg/ of agricultural and mon-

! ip between actual producti-
¢ ral arcas and brought the relationship ' )
3?:;6::t:btained from the statistical abstracts and that allowed for in the
Nagpur formula remarkably close together.

« Prof. Fisher gave it as his opinicn thot the Nagpur Jormula was

an eminently useful piece of

constructive imagination and that it might

44 y ad requirements. 1t was
casonable yardstick for assessing 10
z:ltizﬂfyveb;tZr than the "{zl!ernative wh;}ch ha;zd beenquz:.cggfz?,‘;::;;l%; 1:.::
] ) inion of what the road e ;
;:;ztwfgz:liozfo[ifligzeier:)tpdiatriclsfthroughout the counlry as given by hundreds
of different district officers. He was not prepared offhand to suggest an

alternative to the Nagpur formula,

He quite appreciated the point that

i lative requirements of
wla was a yardstick for the total re
{Ilgioi:’iﬁ{;‘ Zﬁrénmea and did not affect or influence road layouts and

types within the units.”
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UTTAR PRADESH BUDGET 1951—52

The following extracts relating to Civil Works Budget have been taken from the

U. P. Budget for the year 1951—592.

(Rs Lakhs)

Revised Budget

I%ng%% Estimates Estimate
" 1950-51 1951-52
. Revenue (Civil Works) T o

I. Rents 1.45 1.74 1.74
2. Ferry receipts 17.24 20.05 20.05
3. Tolls or roads 0.13 2.62 2.62
4. Recoveries of expenditure 1.86 78 78
5. Transfer from Central Road .

Fund Aje. 5.71 7.70 84.27
6. Miscellaneous 15.77 4.70 4.70
7. Deduct—Refunds —.14 —.13 —.13

Total 42.02 37.46 114.03
1. Expenditure (Civil Works)

1. Original works 25.97 26.54 34.06
2. Repairs 245.06 232.86 203.18
3. Tools & Plant 2.42 3.71 3.33
4. Suspense —1.95 — —
5. Establishment 12.69 28.85 25.43
6. Grants-in-Aid 46.98 24 .41 25.09
7. Improvement of Communications

from Central Road Fund Account. 5.71 7.70 84.27
8. Capital outlay met from extra-ordi-

nary receipts 198.25 — —

Total 53513 32407 37536

In addition to the above, the follow
Account (outside.the revenue account).

III. Expenditure (Communications)
. (a) Met from Revenue,
1. Original works
2. Repairs
3. Improvement of Commnications

from Central Road Fund Account 5.71

. Total
(b) Metfrom U, P. Road Fund,
1. Original works :
2. Repairs e
Total

(¢) Capital Expenditure
(Outside revenue A/c),

ing expenditure was incurred from Capital

390.75 14438 215.06
5.24 2.62 3.51
228.74 216.90 187.02

| 7.10 84.27

239.69 227.22 974,80
4.60 88.81 74.99
0.10 0.06 0.06
4.79 88.87 75.05
365.60 - 79.00

Transport-Com munications Mouthly Review
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(Rs Lakhs)
Revised Bdget
A“gf’éz Estimate Estimate
194 | 1950-51 1951-52
|
IV. Revenue from Roads
. 1. Ferry Receipts 17.24 2?.05 2‘1)).05
2. Tolls on Roads 13 2.62 2.62
3.  Receipts under the N
Mofor Vehicles Acts* 52.83 55.90 58.30
4. Taxes on sale of motor spirit 22.70 20.39 18.10
Total 92.90 98.96 99.07

A BRIEF REVIEW OF THE U. P. BUDGET, 1951-52.
(With special reterence to GCivil Works).

The total revenue receipts of U. P. for
195152 are estimated at Rs 61,25.66
lakhs and revenue expenditure at
Rs 61,50.59 lakhs with a consequent
deficit of Rs 24.93 lakhs. The revised

estimates for 1950-51 indicate a bigger”

deficit of Rs 135.98 lakhs with the revenue
redsipts amounting to Rs 52,05.56 lakhs
and revenue expenditure to Rs 53,41.54
lakhs. The Budget estimates of 1951-52
are higher than the corresponding revised
estimates for 1950-51.

Revenue expenditure on civil works
forms 6.19 of tstal revenue expenditurd
both according to 1951-52 (estimates) as
well ag 1950-51 (revised estimates). The
amount of expenditure on civil works

provided in 1851-562 is Rs 375.36 *lakhs
against Rs 324.08 lakhs in the previous
year.

Expenditure on Communications under
the heads Original Works and Repairs and
including that met from Central Road
Fund during 1951-52 is estimated at
Rs 274.80 lakhs which forms 85% of
expenditure on civil works under the
corresponding heads. The corresponding
percentage for the previous two years wag
nearly the same. Of total State expendi-
ture, expenditure on communications

Sfoeied 4.5% in 1951-62 (estimates) and
the corresponding figure for each of the two
preceding years was 4.3%.

) —

NO WOMEN
Wife: *“ How helpless you men are !/ Wi:at would you do if there
were no women o sew on your buttons for you ?’

Husband® < Has it occurred to you, my dear, that if there were no
women that we men would need no butlons ?’

* Of the amounts mentioned against this item, the following amounts were credited to the U. P,

Road Fund,

8178 80.85 63.28
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() DESTROYING RUST

(Bxtracted from * Machinery Lloyd’—July 7, 1951)

FOSCOTER. 8. is primarily a destroyer of

rust. Tt converts rust by normal chemi-
cal_ action into a mixture of compounds
Which can conveniently be called iron phos-
_Phates, lience the title ‘‘ Foscote ”, imply-
ing phosphate coating. The letters R, .
are merely ..for identification but have a
descriptive interpretation, e.g. Rust-Seal-

ing, Rust-Suppressing, Rust-Solvent, ‘Re-
Surfacer, ..

* * *

Rust Inhibition

It is well known that phosphate coatings,
obtained by any process, are-good surfaces
to have under paint. They provide an
absorbent coating which “is non-metallic,
chemically neutral, and which preserves
tholife of paint.finishes. .= . .- -

A o T e T T s

There are many products for ordinary de-
rusting.. - These merely digsolve-and soften
rust which allows it to be wiped off. - Fos-
cote R. 8.8 brushed on-and left- on. The
rust, instead of being removed, is conveérted
into a usefu} prodwct. The ‘end  result of
such a treatment is the formation -of a rust
inhibiting aurface whick:is 4 far better one
than if il the rust had beeh removed and
pasint: ~applied to a completely. rust-free
sarfage: . D T

S SR SO S AN I R

“he method of using Foscote, R, 8~ Will

now be described. Loose and heavy rust
should first be removed (by light-wire brush-
ing), not because Foscote R. S. cannot con-

vert it, but for the very reason that it does:"

Loose rust will be converted into a loose
phosphate coating which is a bad surface
to receive paint. Heavy rust will have the
top layer converted, leaving looSe rust be-
neath. o

Optimum Wire-Brushing
It is not-necessary-to wire-brush too-hard

since this-may be as bad as not wire:-brush-.-

ing at all. What is wanted is a thin adhe-
rent film’of rust, whick will be“*converted
into & useful thin adherent film of iron
phosphate,

By using Foscote R. S., the amouny .°f
time and energy needed for wire-brushing
is greatly diminished. This effects & great
saving in costly man-hours. It isonly the
loose and non-adherent rust that should be
removed if Foscote R. S. is then going %0
be used. This loose rust is .precisely that
which is easy and simple to wire-brush oft.

_ After such initial preparation of the sur-
face has been done, R. S. is then brushed
on just as if it were a primer coat of paint.
The less rust on the surface, the less R. S.
should be used. It is very economical and
only a thin film, just sufficient to give &

~oontintous- wetted surface, should be
applied. Maintenance painters find its use

> pimilarto their normal painting technique
and soonlearn to judge how much to apply.

Slow Reactlon

‘The convarsion takes place slowly, as do
most chemical reactions at cold tempera-
tures. Aftey about half an hour, it may
appear that the action is complete, because
the rust coloyr will have disappeared. In
spite of this change in colour, the conver-
sion 8. not-yet cqmplete and users must
not “be misled by. the quick change -in
appearance. : T e

. 8a long_ as egough moisture is present to

. .apt as an eléctrolyte, the chemical reaction

will éontinne, The surface muist, theréfore,

be-allowed to dry properly—otherwise one

will suffer not oply: from the ill-effects of

painting on a wet surface, but'also lose the

full value of a treatment which has not been
-allowed to reach completion.

. Because of this slow conversion, care
must be taken not; to apply too much R. 8.
f[‘_hls is specially frue where rust is thin or
indeed on any adjacent rust-free patches
for example when treating areas that are
only partly rusted, and partly.rusted, and
partly still bright steel. '

Avoid Excess

‘loo much R. 8. is nearly as bad
. . as
little, as far as visual appearances are cgtr)ﬁ

— uvsrned. Too much R. 8, is very slow in

22
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drying—it may, in fact, never become real-
lyysoligd, A t,a?;ky viscous film of concen-
trated unconsumed R. S. may rem;{ltl.
Even if it does dry out completely, 3’1:7 . ﬁ
powdery deposit may be formed, thoug

this can be brushed off before painting.

One can avoid these undesirable effects of
excess R. 8, by wiping off with & dan;p
cloth about half an hour or so after appii-
cation, giving time enough to effect the m11-3
tisl conversion. Obviously _the corre(f0
practice is to apply only the right amount.
Sometimes this is neither pracplca.ble nor
possible, for instance where & mlxed_s‘.“‘f"'f]e
of rusty and bright areas has to be treated.

(i) RUBBER TESTE
(Eztracted from

UBBER may become an it_nport:mt new

ingredient o¥ road surfacing materials
if tests oconfirm some of the advantages
claimed for the use of rubber admixtures.
Threo states and four cities in the U. sl;' 3
arec conducting experiments 1D wi wd
small percentages of rubber are mixe

Laying hot-mixed b
Ohio Route 14 In.

experimental section, _like others

ituminous- concrete

Count;
Columbiana const’l"ﬂ. cted clsewhere, will be observed

urability, smoothness and_other qualities with

‘December 195)

In such cases the removal of surplug' RS
by wiping is the best compromise. It iy
unlikely that the wiping will remove too
much from the rusty areas (where ‘more_ is
needed) since they will have absorbed
enough R. 8.in the first half-hour to retain
the quantity they require to complete_the
conversion. . :

as -also been found that swabbing-on
ing:egd of brushing gives good resulti,
especially on bright rust-free surfaces. '
cloth moistened with R. S. may be more
controllable than a brush, leaving only a
thin.film of the requisite thickness.

* * *

D IN BITUMINOUS ROADS

¢ Better Roads ’__,'Jdnu_i'z;y-'vl_!)&o‘) [T

ous materials used iﬁ'—-t';‘he’
f asphaltic-concrete wearing
bituminous. surface.. treat-

with bitumin
construction o
courses and
ments.

1 sections of the rubberized

Expemmenta.be heerved carefully to

surfaces will

‘ataining rubber admixture on
in the summer of 1949. This’

carefully to compare u.fons f onstructed without the rubber,

those of comparable soct
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determine wearing quaulities, relative
surface smoothness, anti-skid properties
and maintenance expense. On state
projects, adjoining control sections have
been constructed. The test sections
placed so far are short, and are situated
in regions having varied climatic and
weather conditions. They will be subjected
to varied types of service—from high-
speed automobile and heavy trucks traffic
to city street use.

Advantages Claimed

Why use an expensive material like
rubber in a road surface? Experience in
Holland and the East Indies indicates
that the addition of even a small percent-
age of rubber noticeably affects the
properties of bitumen and bituminous
mixtures. Among the advantages claimed
for rubber-bituminous mixtures are the
following

1. Better Stability.—Tests conduoted
in the Netherlands have shown that the
addition of rubber powder to bitumen
reduces the influence of temperature on
the penetration; thus the material is less
susceptible to temperature changes than
ordinary asphalt. In exploratory tests
reported by the Virginia Department of
Highways on mixes with up to 15 per cent
of rubber, blended at temperatures of
from 310 to 375 deg. I., it was found that
penetration, ductility and flow decreased
and the softdning point increased with
increasing amounts of rubber.

2. Moisturc Sealing.—It is claimed
that a seal coat of the rubber-bituminous
mix is particujarly effective in preventing
water from seeping down through the
surface. ‘I'he advantages of this in mini-
mizing frost action and break-up are
apparent.

3. - Anti-Skid Properties.—Addition of
the rubber has been found by Dutch
observers to increase the friction between
tyres and a bituminous surface, particu-
larly at high speeds. Insufficient study
of the resistance to skidding offered by
rubberized surfaces has been carried on in
this country to permit reporting conclusive
results.

4. Reduced Maintenance Expense.—
1{ the addition of rubber produces more

2
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stable and waterproof surfaces, mainte-
nance expenses should he reduced, other
factors being the same.

5. Dustless Surface.— Bituminous
surfaces containing rubber are reported to

be clean, and not to become dusty” with
use,

'I_‘he tests will indicate whether these
claims are justified.

Tests in Holland

The use of rubber in road surfaces is’

not new. Rubber has been used for years
in the United States as part of & bitumi-
nous compound for filling cracks and joints
in concrete pavements. Before the war,
experiments using rubber with bituminous
materials were under way in FEurope,
principally in Holland. Thirty test areas
were laid down between 1935 and 1940,
Two types of design were used: (1) coarse
asphaltic mixtures, with a seal coat
containing various types and quantities of
rubber, and (2) asphaltic-concrete mixtures
with rubber throughout the entire depth.

Following the war, highway authorities
reported that the sections seal-coated with
rubberized asphalt were in strikingly
better condition that wunscaled control
sections. The test sections with rubber
throughout the entire course were in good
condition, but no better than control
sections of normal composition. Other
test seofions containing rubber in Java,
in the Dutch East Indies, also were
reported in good condition following the
war. These sections were in an area of
heavy fighting, and there had been no
maintenance of any kind.

American Tests

In the tests conducted in the U. S, A.
(1949) the types of conructions fell into
two general classifications: (1) bitumi-
nous concerete, sand asphalt or sheet-
asphalt mixtures placed in courses of
varying thicknesses, with powdered or
liquid rubber added at the mixing plant,
and (2) surface treatments or seal.goats,
with rubber added to the liquid asphalt.
Natural, reclaimed and synthetic rubbers
were used. No essential changes in
methods of construction were required
because of use of the rubber,

) 4
Transport-Communicationa Monthly Roview

Test sections constructed by the Virgi-
nia Department of Highways last 31,1%1;
(1949) consisted of (1) a sand'aspt“f
wearing course, with a small amoun ﬂo
powdered natural rubber added fth 1e
plant, laid over a binder course; ( )t;t
wearing course of the same type, but \V'l.(i
reclaimed rubber used in the mix, lai
without a binder course, and (3) @ seal
treatment of cutback asphalt containing
natural rubber, with a cover of stone
chips. The existing roads had old pla..nt‘-
mix wearing courses or bromn-drzmg_:sup
face treatments. Identical control scctions
without rubbor were provided for compari-
$0n.

The sand-asphalt mixes lm.gl a rubb}cr
content of 6 per cent by weight of ‘ttx)c
asphalt. Rubber powder was dumped H'ltlo
the pugmill of the mixing plant u.long with
the dried and heated aggregate. ]\’Il.\t(l)l[‘fls
wero produced ab temperatures of 26 'tﬁ
285 deg. F'. 'The surfaces were laid witl
bituminous pavers and rolled. Appro;u-
mate quantitics were 63 1b per sq yd. 0(11'
the section with the natuml_rubbpr {LI}I
125 1b per sq. yd. for the section with the
reclaimed rubber, which had no hitumi-
nous binder course.

The Ohio Department of Highways

. halt de-
also used rubber in sand-asp
slicking mixes last summer. The

- December 1951

In placing the seal treatment, powdered
natural rubber in the amount of 5 per cent
by weight was added to heated cutback
RC-2 in a distributor, and mixed by agita-
tion. ~The rubber-asphalt mixture was
applied at the raiges
and covered i

applied tl
out cloggl

culty. ¢ }} )
B

Too Eqrx Draw Concl
So far,\itgﬁ‘

flerencé, if iy, can be
observed betwean veapparaie hrg{nizm ex-
perﬁnental sedgions with and qut rub-
ber, and no cogglusions cgg” be drawn
regarding possible mip‘ro'V.emen.t in durabi-
lity characteristics. Stopping-distance tests
indicate that small percentages of natural
rubber may be beneficial in minimizing the
change in resistance to skidding of plant-
mix sand- asphalt surfaces when wet, Virgi-
nia researchers believe that several years
will be required before an evaluation of the
cffectiveness of the rubber content in the
sand-asphalt mixes can be made; conclu-
gsions applying to the seal treatment may
be available at a much carlier date.

voa

During the summer of 1949 the Ohio
Department of Highways experimented
with the addition of rubber in hot-mixed,
hot-laid bituminous conercte, and in
sand-asphalt mixes used for de-slicking.
Natural, reclaimed and. synthetic rubbers
wore used, added at the mixing plant.
Rubber contents ranged from 5 to 7% per
cent of the weight of the asphalt cement.
Bituminous-concrete mixtures were laid by
a bituminous paver and rolled ; thicknesses
ranged from 1 to 1} in. The de-slicking
mixtures, varying in rate of application
from 48 to 8-S 1b. per sq. yd., were applied
with a spinner-type spreader over an emul-
sion tack coat and dragged with a piece of
chain-link fence attached to a light rubber-
tired tractor.

The Ohio department reports that it will
be some time before significant compari-
gons can be made from the field installa-
tions. Periodic examinations of the sur-
faces will be made, and it is also planned
to run some skid tests., It was observed
that the bituminou,Sconcrete with the rub-

B AN e DG
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ber admixture appeared heavier and more
tacky after mixing and after spreading.

The city of Worthington, Minn, also
placed experimental surfacing with a rub-
ber admixture last summer, completing
work extending over 11 city blocks. A
worn-out bituminous mat over a good
concrete base was removed and replaced
with a 1 in. leveling course, a 1in. wearing
course and a sand-asphalt seal incorpora-
ting natural rubber in the amount of 5 per
cent of the asphalt by weight. The rubber
was added to the heated asphalt before
nmixing with the sand.

Quiet and Smooth Surface

City Engineer George A. Claydon reports
that the surface is very quiet, and rougho-
meter tests have shown that it is excep-
tionally smooth. The surfacing will be
observed carefully—especially for the effect
of tire chains on the seal, which has a thick-
ness of in. If it doesn’t scuff up, many more
Worthington streets may be treated with
the rubberized mixture, which Mr. Claydon
hopes will eliminate the need for sealing
every 3 or 4 years. ‘We are aware, >? he
says, ‘‘that bituminous surfacing has a
tendency to crack and loose its life outside
of the regular tire lanes. Rubber is suppos-
ed to preserve its life without respect to its
being used as a tire lane.”

Work done last year in the borough of
Manhattan, in New York city, involved the
experimental use of rubber in a mainten-
ance sheet-asphalt mix placed on six stret-
ches of heavily travelled pavement. Rubber
was added in liquid form in the main tank
at the asphalt plant, and ground rubber
was added;in the mixer. Normal methods
were used in placing the mix. Periodic
examinations will be made of the rubberi-
zed surfacing material and normal surfaces
laid side by side.

‘What Happens By Adding Rubber

WHAT actually hapens when small
amounts of pulverized rubber are added to
bituminous mixes? Technologists conr
ducting research in the Netherlands repot-
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that when rubber is mixed into hot bitumi-
nous materials, the Rubber swells with the
absorption of lighter oily consfituents of
the asphalt. The rubber particles expand
to five or six times their original volume,.
This is believed to account for the develop-
ment of a system resulting in greater hard-
ness in the mix than when the bituminous
materials are used alone. Further labora-
tory studies may be expected to throw more
light on these fundamental relationships.
Meanwhile it has been shown in & prelimi-
nary way, as already indicated, that the
introduction of rubber admixtures marked-
ly influences the properties of asphaltic
binders affecting the performance of bitu-
minous road-surfacing mixes in service.

Wili It Be Economical?

1f the introduction of rubber into bitu-
minous mixes does result in improved per-
formance, it will also be essential that the
rubberized surfaces prove economical in
order to come into general use. Bernard
E. Gray, general manager of the Asphalt
Institute, believes that ¢ it will take con-
siderable time to obtain any accurate
measure of the value resulting from the use
of rubber. Rubber is, of course, many
times more expensive than asphalt, and it
would probably be cheaper to place a light
resurfacing every 10 years than {o employ
rubber, if durability were the only factor

“However, rubber does make fox a tosgh-
er mix, and our experiments here indiecate
that a rubber-asphalt cement will produce
a mixture having higer stabilities than when
asphalt alone is employed. The addition
of rubber also tends to produce & dry sur-
face, but whether this is accompanied by
a greater tendency to cracking, so far I do

not know.”

The experimental Virginia sand-asphalt
mix had 4:2 1b. of rubber per 1,000 1b of
mix, and 625 1b of mix per sq. yd. of road
surface. On that basis, it would take
4,620 1b of rubber per mile of a 30 ft road.
On.the basis of an estimated cost of 890
dollers per ton for the powdered rubber
used the increased cost of rubber surfacing
would be about b cents per sq. yd.

e (]
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(). MIXING AND PROCESSING CONCRETE

(Abstracted from « Concrete’— May 1951)

THE main function of the mixing

operations in concrete manufacture is
to obtain a thorough blending of the
materials. Any of the mixers produced
by most of the reputable manufacturers
will give satisfactory results. Rugged
construction in a mixer is most desirable
and this feature should be kept in mind
when  purchasing a unit. This quality
will ensure minimum of maintenance and
lossof time due to shutdown,

I‘n operating a mixer a very important
point is to adhere strictly to the manu-
facturers recommendations regarding
capacity and speed. Overloading or
increasing the speed may cause serious
damage to the machine. Increasing tho
speed of mixing may affect the rate of set-
fing of the concrete because of the amount
to heat which is generated and the grinding
action of the cement and aggregates.

cement through the batch, The required
volume of mixing water should then be
added and the concrete mixed for the
balance of the time required to produce &
uniform concrete. For instance, if the
total time required for thorough mixing is
eight minutes, the dry mixing operations
last two minutes and the mixture after
water has been added should be mixed for
six minutes. The time should be measured
after all the materials are in the mixer.

Timing devices should be installed in
order to avoid working by guess as the
tendency is to undermix rather than over-
mix the charge. Results of two series of
tests are illustrated graphically showing
the effect of mixing time on strength (the
aggregates were dry mixed for two minutes
before adding water) and the effect of
mixing action by varying the time of dry
and wet mixin-,
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Mixmc TIME IN MINUTES
Errect oF Mixing Time ON StrenaTH' oF CONCRETE.

Batch Mixing Concrete

A long and thorough mixing time is
particularly important where a homogene-
ous mixture of uniform colouris desirable.
Considerable difference of opinion exists
as to the length of time necessary to coat
the particles thoroughly.

For a concrete of semi dry consistency

it is very importantto dry mix the cement,

. fine and coarse aggregates for at least two
minutes to ensure uniform dispersion of

Results of Tests

The tests indicate an increase in the
strength of concrete with the length of
time of mixing. However, the strength
of the conerete is not directly proportional
to the time of mixing so that there is not
much to be gained by mixing for too long
a period. The size of the mixer and the
quantity of concrete required per hour will
usually control the mixing time per batch.

A total time of eight minutes per batch
(two minutes dry and six minutes wet
mixing, gave the best results,

28

-

Pransport-Oummunioations Monthly Review

List of Appr

December 1951

oved Works on National Highways

8. No. Job No.

Name of work

Amount

Remarks
approved

1 503 BM 8.

2. 507 BM 8.

3. 506 BG 31.

4. 501 UP 2.

5. 509 UP 27.

6. 505 ST 3.

7. A-504 BR 2.

8. A.502 HP 22.

9. 508 AS 38,

BOMBAY

i-Kathor
ments to Navasari-Kat
Iglel:::s‘i)gs (miles 19/5 to 27/2) of thtla
Bombay—Ahmedabad Nations
Highway. ‘ f
ble dumping round the piers o
R&l}:mfad& Bridge at Broach on
National Highway No. 8.

WEST BENGAL

: mprovement (Phase LT work)

Fgfr ‘gllg‘ Ilgalgdo gra-Kamia Tea Estate-

Bihar Border section of Na.tlona.ll
Highway No.31,in West Benga

(10 miles).
UTTAR PRADESH
Extension of waterway of the

Karamansha Bridge in mile 394 of
the Grand Trunk Road

-Rewa
vements to All?,ha})a.d
Iggax"g in Allahabad District.

MADHYA BHARAT

ideni he Bridge No. 2/2 on
‘?gz?:-l]ggmg):y Road, Indore South,

Dewas section.
) BIHAR

i fa

for the construction ol &

Slﬁ:‘;’(fge across the river Sone 2&1; Dehri
on National Highway No. 2.

HIMACHAL PRADESH

i -ft wide
ing and cutting 2-!
. %;l;:: ¥or gnew motor road alignment
from Luri to Rampur.

ASSAM

idi black topped surface on
P;fa‘zgz-gDﬂ;gboi portion of National

Highway No. 38.
Aty jentnitt

29

3,38,000/-

1,42,500/-

2,07,000/-

2,42,000/-

36,299/ -

27,540 -

17,721/

12,500/-

5,16,000/-
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List of Books added to the Roads Organization Library
during October 1951

1. The Use and Treatment of Granular
Backfill-Bulletin No. 107 by Roy
L. Greenman. (Michigan Engineering
Experiment Station, East Lansing,
Michigan, 1948).

2. Concrete  Manual—Manual No.
821.000 (Department of Highways,
Division of Materials and Research,
State of Minnesota, May, 1948).

3. Factual Guide on Automobile Park-
ing for the smaller Cities. (Public
Roads Administration, Washington,
D. C., 1947). -

4. Field Engineers Manual on Stabili-
sed Soil Base Course, Bituminous
Stabilised Base Course, Bituminous
Mat Surface Course. (Department of
Public Works, Bureau of Roads and
Bridges, State of Nebraska, 1947),

5. Traffic s une Up—How to get much
more Traffic Value out of Existing
Streets. (Traffic Engineering and Safe-
ty Deptt., American Automobile Asso-
ciation, Pennsylvania Ave, _at 17th
Street, Washington, D. C.) ‘

6. Aerodynamic Stability of Suspen-
sion Bridges—Bulletin No. 116-Part

1, by ¥. B. Farquharson. (University .

of Washington Press, Seattle).

7. Notes for Short Course in Design
and Control of Asphaltic Mixtures.

(ii) Quality Tests for Asphalts—A-

Progress Report by F. N. Hveem.
(Institute of Transportation and Traf-
fic Engineering, Berkeley - Los Angeles
California, 1949).

Publications of the American Tran-
sit Association, 292, Madison Avenue,
New York 17, N. Y. -

8. Transit Fact Book, 1949. (2 copies) -

9. Transit Fact Book, 1950. (2 copies) .

10. A General Survey of the European
Engineering Industry. (United Na-
tions Economic Commission for
Europe, Industry and Materials Com-

11,

12,

13.

Distribution of Deformation (A

New Method of Structural Analysis)
by C. V. Kloucok. (OBRIS Printing,
Publishing and Newspaper Co. Ltd.,
Export-Import. Deptt., 37 Narodin,
Persha 1, (3zechoslovakia, 1950).
Commonwealth Aid Roads and
Works Acts.
(i) Act. No. 17 of 1947.
(ii) Act. No. 91 of 1948.
(iii) Act. No. 67 of 1949.
(iv) Act. No. 47 of 1950.
{(The Commonwealth of Australia)
Two copies of each-
Das Verkehrssichere Berhalten Von
Strassenoberflachen (The Traffic

Action on Road Surfaces) By Dr.
Ernst Zipkes

The Manager of Publications, Delhi.

- 14,
15,

16.

17.

18.
19.

20,

Report on the -Efficient Conduct of

. State Enterprises by A. D. Gorwala.

The First Five Year Plan.- (A Draft

~Outline) issued by the Planning Com-

mission. 3 copies

Report on the Survey of Minor Ports
in India by 8. Nanjundiah.

Indian Word Code_(6th edition), 1924
—(Issued by the Indian Posts and
Telegraphs Department).

Supplement to the 6th Edition of the
Indian Works Codefor Foreign State
Telegrams (1st edition 1928.)

Supplements to the 1st Edition of the
Permanent supplement to the 6th
edition of the Indian Word Code.

La Ressistance du Beton et Sa Meas-

- ure (The Strength of concreteand its

21.

- methods of structural analysis by
R. W. Steed. (Sir Issac Pitman and

mittee.) e

n

'measurements)—New Series No. 62.

by M. R, L. Hermite. (Annales de

.. L’Institute Technique du Batiment et

Des Travaux, Publics).

An Introduction to distribution

Sons Ltd., London).

Transport-Commanioations Monthly Review

22. The Inerpretation of Statutes (9th e(ii(i
tion) by P. B. Maxwell. .(Sweet2a& :
Maxewell Ltd., Law Publishers,
Chancery Lane, London, W. )-

i by M. G.

23. Rank Correlation Methods by
Kendall, (Charles Griffen & Co. Ltd.,

42, Drury Lane, London, 1948).

The Concrete Asso-
24 Quality Concrete (The Concrel
ciation of India, 1, Queen’s Road,
Bombay, 1951).

i India and
25. List of Sugar Mills in :
Pl:kistan, %Vorking and Pro‘]'e?ed,
1951. (Indian Sugar Mills Association,
Calcutta).

tional
Publications of the Interna
Academy of Indian Culture, Nagpur.

‘nglish - Indian
ary of Fnglish - Indi:
2 %er?ril:t;g%drz;inistration (2nd edition

March 1950) by Dr. Raghu Vira.

27. Hindi-English Dictionary of Techni-
cal Terms by Dr. Raghu Vira.

28. The Consolidated Great 'En]%liiil;i
Indian Dictionary O Techn
Terms by Dr. Raghu Vira.

December 1951

29. Inland Transport and Communica-
tion in Mediaeval India by Bejoy
Kumar Sarkar (Calcutta University
Press, Calcutta, 1925).

His Majesty’s Stationery

London, 1950,

Office,

. The Investigation of Road Founda-
30 tion Failures—Road Research T_echi-
cal Paper No. 21, by W. A. Lewis.

lay Building Bricks of the United
3 (I](iarfgdom, by D. G. R. Bannel and
B. Butterworth.

v on the Most Economical
- ﬁzgfods for the Construction Repair
and Maintenance of Roads, Inciuding
Standardization and other characte-
ristics and comparative methods of
National Finaicing—NoéE/CN. 11/
ANS/17, by Economic Commission
’fI;)lr{Asia,/and the Far East, Ad Hoc
Committee of Experts on Indian
Transport. (United Nations Economic
and Social Council Technical Assist-
ance Administration, New York).
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AVELING-BARFORD
DUMPERS |

* 4} cu. yd. capacitys Ample power proyided
by 54 B.H.P. Diesel engine; Patent Reversible
driving position gives full driving vision; 4 speeds
both forward and reverse; instantaneous, gravity
or power-assisted tipping.

0

Aveling-Barford
Dumpers of 42.and9 cu.yd.
capacities are employed
on the vast Damodar
Valley Project. At the
Konar Dam site, illustra-

“ted above, they are doing
a big job helping to move
6,400,000 cu. yds of earth.

9/10 cu. yd. capacity: 135 B.H.P. Diesel engi-
ne; Patent Reversible driving position; Hydrauli.
cally-controlled gear box giving 4 speeds both
forward and reverse; controlled mechanical tip,
full tipping angle reached in under 10 seconds.

chosen for the big jobs
| | Distributors: " ———y

Eastern & Southern Regions

Distributors:

Western Region including U.P. & Hyderal()gnq)

' GREAVES COTTON | JESSOP & CO.,LTD,

& CO., |.TD¢ 63-Netaji Subash Road,
No. I-Forbes Street, Fort, Bombay.: ____ Calcutta,

Ploase mention this journs! when replying to adversisements,
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Remember BLACKSTONE

FOR THE BEST IN

STONE MATERIALS

CHIPS For all types of reinforced concrete works, precast
concrete jobs, hollow and solid blocks etc.

o METAL For everlasting roads, runways, rail tracks. etc.
N SETTS For permanent godown floorings, roads etc.

SAND For damp.proof plastering and joining. A unique
E material for hollow blocks.

Between blueprint and execution, target and achievement—is the vital bridge in
men and materials. Blackstone’s one aim shall be, as it has always been, to
make available only the best in builders’ materials.

BLACKSTONE PRODUCTS LTD.

59 - 60 Strand Road, Calcutta 6.
sGrams : * BLAPROLD *’ 'Phone : B.B. 2252

GMI BATTERIES

Made 10 the same high standards as GM products throughour
the world, GMI batteries carry a full Warranty and Adjustment

Service Policy — exirg protection for your investmeny §

Public Acceplance —

6 volt 15 plote 100 ampere hour.
6 volt 17 plate 100 ampere hour
12 volt 9 plate 48 smpere hour

Also will be available scon o new

6 volt 19 plate 125 ompere hour
Heavy Duty GMI Battety

GENERAL MOT ORS INDIA LIMITED
Fosbery Road, Sewres, Bombay.
Serving Indis's tonsport needs for oter 23 years

A complete range of GM§ Batteries with complete -

(ke Chapmar

and Company Limited
GATESHEAD — ENGLAND

Manufacturers of

STEAM, ELECTRIC &  DIESEL
HAULAGES, HOISTS, WINCHES
AND CAPSTANS:

FOR LAND AND MARINE DUTIES
ALSO

STEAM ENGINES AND PUMPING
PLANT FOR SUGAR FACTORIES,
COLLIERIES AND MARINE

AUXILIARY DUTIES
® L

Sole Concessionaries for India:

GREAVES COTTON & CO,, LTD,
1 - Forbes Street,

Fort, Bombay.

Branches: AHMEDABAD - KANPUR - MADRAS
NEW DELHI CALCUTTA.

NAS 696

Pleass mention this journa) when Teplying to advertisements,
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ELECTRIC DIGGING Mﬁ
FOR BIG PRODUCTION

BACKFILLER

Where open pit mining calls for b i f
. L g production,
solution lies in modern P&H Electric Shovels. Yearsﬂ:,ef‘
toughest rock-digging have proved them from every CRAWLER CRANS

standpoint...dependable operation...less main
“w tenance...
lowest tonnage costs, That's why every third P&H Electrie

Shovel sold is a Tepeat order. Your P&H distributor hag "ACNET CRANS

complete facts. 4

@ P&H Excavators are Exc AVAT ORS FILE DRIVER
built in sizes up to 6 Main Offices and Plants
cubic yards capacity: Milwaukee, 14, Wis,, US.A.
gasoline, diesel or TRENCH HoR

electric power, ' 7 M
Established in 1884

TRUCK CRANE
P&H DISTRIBUTORS

PASHABHAI PATEL & CO,, LTD.

Construction House, Ballard Estate, Bombay

a—

M

Pleage mention this journa) wheg replying to advertissments

. FOR
HEAVY FAST TRAFFIC
USE |
“HOTFIX?”
Asphalt

DURABLE & ECONOMICAL

For Estimates
Please write
to

McLEOD & CO., LTD.,
P. 0. BOX 78, CALCUTTA.

N

LR S
> b W BTy (1107 Uck POWER DOES

O e 10 SUPPLY,
W WHEN YOU START

N iR UTE. dovoulmow?

@ ] 60 waATTS
9 500 WATTS :

S e SR

ANSWER:

UP TO 1800 WATTS -~ ENOUGH TO LIGHT THREE
TEN ROOMED HOUSES! HERES PROOE OF THE INSIST ON GM GENUINE ANG APPROVED SPARE PARTS

TREMENDOUS AMOUNT OF WORK THE PARTS OF
YOUR (AR ARE CAU.ED UPON TO D0-- PROOF, ~ OISTRIBUTEQ IN INDIA BY

T00, OF THE NECESSITY FOR ALWAYS REPLACING GENERAL MOTORS INDIA LIMITED

:/"TA:EGE%:L horoRs o oo APPROVED SERVING INDIA'S TRANSPORT NEEDS FOR OVER. 23 YEARS

BT

Please mention this journal when replying to advertisements,
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Surface your Roads with
BITUMULS

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

Full particulars and Technical Advice Srom :—

BITUMEN EMULSIONS (INDIA) LTD.

Bead Office, Factory and Laboratory :
7/1, Hide Road, Kidderpore,
CALCUTTA 23.
TELEGRAMS: “ BFTUMULS ",

No fuel loss on any incline
Smooth acceleration while turning
Easy starting In hot weather
Continugus fuel flow

Power Mixture readily avalable
Acceleration hot or cold

40% fewer parts to service

All metering parts In cover

Avaiiable for 1932 to 1954
models of Chevrolet Cars

ROCHESTER PRODUCTS
/. and Trucks,

DIVISION OF GENERAL MOTORS.

G!NEMI. MOTORS INDIA LIMITED.
Fosbery Road, Sewree, Bombay.
Serving india’s. Transpore Needs for over 23 years from our factory in Sombay.

. Please muntion this journal when replying to advertisements.

BORG WARNER INTERNATIONAI.

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

Borg« Warner automotive
perts  and accessories are
renowned the world over.
Whether you are a dealer in
American Automotive parts or the
owner of a fleet of American buile

trucks—you need not worry about y e for further detalls to :

your spare parts and accessorlss. Ea:.h F.& c. os‘nn ( INDIA ) l-'l'n.

Borg-Warner product Is dominant in
Head Office: 12, Old Court House Street, Calcutta,
izs field ; and there Is a Borg-Warner ead Off Beonches

product to meet your every need ... New QueensRoad, Bombay Scindia House, Queensway, New Delht

OitW/A

MILLARS’

MACHINERY

Concrete Mixers——Tilting and non-Tilting Types.

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

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

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,

Branches and Agents throughout the World.

Complete Wellpoint Pumping Equipment for dewatering—the only

Telephone: 41077 Telegrams: JARRAH

Nrwermm—— Please mentiop this journal When replying to advertisements,
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Micke foh youth >~ What a RANGE 1, Range of Engines too!
DRAINAGE DOLLAR Y\ - .° | BEDFOR ) IR e
; a 35 b.h.p. engine for V3 Ton Models:

Here i8 a sure way to
bridges, cul save money on small A ;
Just sgpecif vARMem Cang%ll‘-%-PdL!;‘rns ge structures. - ; : ’ : ;mi :i; ::g:: ::: i_i ;on Mo;:
Jus specily ARMC TE iy pres. : o L ; and a 110 b.h; or 4 — 5 Ton Models:
e s el "mp..r o:im for 7—-8 Ton Models:
Wer. greater eco ',
greater smoothness and longer life.

T
e g sy ad e s e o O ton G pedtord
e. i ’
quickly bolts them into sturdy, Iongfl;h;lti‘}\dg !:?r?:: - 9-ton BIG Bedford —
' \\‘\ bt My,

tures. :
Only a few simple hand tools are needed.
: : g:dlotd. the most popular Briﬁ:h h'?ck in the world. owes
success to one thing — value for money. For low initia}

Your completed MULTI-PLATE
: ¥ structure will re-
::: ncticali no maintenance. And if confiei. cost, low running cost and sound enginedring design. You
ge, NHHITLPLATE can .‘my' be exte can't beat a Bedford. And remember that Bediord gives you
n- « wide choizo of lhulvo graded chassis from 86" to 206"
wheelbase, from Y3-ton to 9-ton capacity.

ded, or if neces completely di
ded, or f pletely dismantled and
ro-¢ ergal .d at another location without loss of

ARMCO MULTI-PLATE peciall: i
to transport. Individual t:et::i:ml neZt mnml
\ compact bundles. Write for complete data. ’

ARMCO /¥ INDIA LTD,

21, ESPLANADE MANSIONS
CALCUTTA.

B.G Bedfords|

Four yeats cf hard testing om
rough track and under tropical
conditions. and more than half a
million Joles of road service, have
gone into the new BIG Bediords.
Full forward control, with ideal weight
distribution, gives equal tyre leading

ot maximum capacity. and reduces

tyre wear for saler, more dependable:
driving. Other outstunding Bedford
features — such as slip-fit cylinder

liners, easily replaced when worm ~—

ensure. maximum use on the road,

least time wasted on repairs.

Ask your Bediord dealer for full details today?

Coste less to buy-Costs less toun

” GENERAL MOTORS INDIA LIMITED

fosbery Roud, Sewree, Bombay.
Serving India’s Tronsport naeeds for over 28 jyears
————

Ploass mengion this jouraal when repiying to advertisements, -
Rk Please mentifon this journal when replying %o advertisements,
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Let your Homes and Offices
be Brightened with

They are knovgpr their
A dlity & Brilliance.

AVAILABLE EVERYWI!ERE
THE MYSORE LAMP WORKS LIMITED

“ MALLESWARAM no BANGALORE 3

GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

D

Specialists in Design and Construction of R. C. C.
guctures, Bridges, Buildings, Water Supply and

ge Schemes, Sanitary Installations etc. .

e

Please mantion this journal when replying to advertisements. -
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ICRETE
| 7o by,

”CHEECQMI.M
(Gloiiting Plocess-

| FOR ROADS FL0ORS RUNWAYS ETC.

»

(PATENTED)

418, FREE SCHOOL STREET, CALCUTTA o LOTUS HOUSE, MARINE LINES, BOMBAY -

pP3.

Please mention this jonrnal when replying to advertisemets.
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OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following

publications are avazlablg for sale. Price

Publications. inclusive of postage o
. Ra.

Volume III—Lucknow 1937

Volume IX—Part 4—October 1945 . o 1

Volume IX—Bound—Madras 1945 :

Volume  X—Part 1—December 1945

Volume  X—Part 4—August 1946

Volume XI—Part 4—May 1947 "y

Volume XI—Bound

Volume XII—Part 1—September 1947

Volume XII—Part 2—January 1948

10. Volume XII—Part 3—April 1948

1. Volume XII—Part 4—March 1948 "

12. Volume XII-—Part 5—September 1948

13.  Volume XIIT—Part 1—December 1948

14. Volume XIII-—Part 2—January 1949

15. Volume XIII-—Part 8—January 1949

18. Volume XIII—Part 4—July 1949

17. Volume XIV—Pars 1—September 1844

18. Volume XIV—Part 2—December 1949

19. Volume XIV—Part 3—Decermbor 1949

20. Volume XIV—Part 4—July 1950

21. Volume XIV—Bound

22. Volume XV—Part 1—August 1950

23. Volume XV—Part 2—November 1950

A o S e

—
~

3 .
0.
2¢. Volume XV-—Part 3—January 195) e i ; 0l
25. Volume XV—Part 4—August 1951 5 0‘\;
26. Rosad Research Bulletin No. 1 T e o o
27. L R. C. Standard Specifications and Code of Practice for Road Bridges 1 8
- in Indis (1837) “ NN
28. Proceedings of the Chief Engineers’ Conference at Nagpur on the 98
. Post-war Road, Development in India e T e N o 7}
Copies can be had from the Secretary, ¥
INDIAN ROADS CONGRESS, - E
JAMNAGAR HOUSE, SHAHJAHAN ROAD, !
- NEW DELHI-2. | §
o reren . 85 The Promenr
rmﬁ"m? ts MW" g
Bhabjahan Wi
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