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__Barber-Greene..
 PORTABLE CONVEYOR -'—L.

*ﬁ,r,,

Heavy Duty— Long Reach
High Capacity — 150-425 Tons Per Hour

This Barber-Greene conveyor combines the heavy-duty construction of a permanent
conveyor with complete portability. The model 374 handles sand, stone, wet
concrete, coal—or any bulk material-at high capacities, providing savings in
man-power and operating expense.

More material can be stored in restricted areas because the long reach and swivel
wheels build extra-high, extended stock piles. When unloading railroad cars, the
374 swivels to load trucks or charge r&dinl"storage' bins. Low mast clearance,
anti-friction bearings and pneumatic tires make “the 374 easy to tow. Available in
belt widths of 18", 24" and 30”, and in lengthsr from 30’ to 60’

Long reach and high discharge for Loading trucks or bins without
high, extended storage piles. moving the conveyor.

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF BARBER-GREENE PRODUCTS MANUFACTURED BY:

BARBER-GREENE COMPANY, AURORA, ILLINOIS, U.S.A.

BARBER-GREENE OLDING COMPANY, LTD., ENGLAND - BARBER-GREENE CANADA, LTD., CANADS

Please mention this journal when replying to advertisements,



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

ROAD RIPPERS
Weights from 43
Ibs. to 75 Ibs.

PORTABLE .. -~
COMPRESSORS -
Two Stage. DhP“CQ“

PICKS & SPADERS
Weights from 20

ments frem 130 ‘g.ft./ ‘ Ibs. to 264 lbs.

» : ‘HAMMERS
Vane ‘type - Weights from 7}
motors fror

ibs. to 13§ lbs.
b.h.p. ) :

. .'ROTODRILLS
. Hand and screw-
. feed. Capacities

Lifting capacities from.
1400 1bs. at 100 )¢
min. to 3000 35!_.
100 1t /min, ;

. ROTOGRINDS
adial and sur-
ace types.Taking
2" t6 6" wheels.

~ RAMMERS

, Weights from 9
from 24 by, . lbs. to 40 lbs.
ROTOPUMPS ' CONCRETE
For watery, COMPACTORS
sludge.

g-Pm. with 144
hedd 1o 140 gpum,
with 10 ft, head.

A new machine for
Cancrete Corpac-
tion.

The machines andl t3ate' TREERtER “Bare vy
manufactured by Holmans. There are also

Airlegs, Holbits  and tun, n oarbide ti D
world famous,, e © tipped

BUL 4 fow of the prodncts
Dritters, Sinkers, Btopers,
rill Rods, all of which are
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Ns'?:(.?ﬂy'f CO. L1D.| SIMPSON & coO. LTD,
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ALUMINIUM ALLOY BUS BODIES

Leyland Royal Tiger body built in Calcutta from Aluminium Alloy

extruded sections and sheets.

GIVE A GOOD GHASSIS A GOOD BODY
CUT DEAD WEIGHT BY USING ALUMINIUM ALLOYS

For design and technical assistance consult

ALUMINIUM HIDUSTAN LTD.

BOMBAY CALGUTTA DELHI
Bank of Baroda Building, 31, Chittaranjan Chawdhary Building
Apollo Street, Fort. Avenue Connuught Circus,

New Delhi.

Plonge meation this journal when replying to advertisoments,
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Tough jobs demand
proved performance-

INTERNATIONAL

Whether the work is moving a few All Internationals—small, medium and
or several thousand cubic yards— large — offar maximum versatility.
International Crawler Tractors have FEach is available with a complete
proved themselves on a thousand line of matched alied equipment ..,
jobs just as difficule. each leads the way to better
There’s the model TD-6, smallest production. International Harvester
Internatjonal diesel built. In its power Export Company, Chicago 1, UsA,

range the TD.6 gives the same

dependable service and trouble-free
operation as the 180 horsepower

TD-24, largest in the line,

For International Industrial Power, see

VOLKART BROTHERS 0.,

MADRAS - DELHI . COCHIN -

LT
v - CALCUTTA «

KANPUR - SECUNDERABAD . AMRAOTI
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AH
THE POWER BEHIND
MODERN TRANSPORT

Perkins Diesel Engines give all the smoothness,
compaciness and low weight of the petrol
engine — plus the Diesel’s proved economy,
extra pulfing power and greater reliability.
No petrol fire risks, no electrical ignition
systems to cause mechanical trouble. Reli-
able running is the first essential to every

transport operator; Perkins reliability
has been tested over millions of miles
throughout the World, and has led to
many famous vehicle manufacturers
offering Perkins Diesel Engines as stan-
dard units with their own vehicles.

Perkins Diesel Engines are
available as original equip-
ment or Conversion units for:
Austin, Bedford,
Commer, Dennis, Dodge,
Ford, Guy, JNSN, Seddon
Trojan, Van Doorne and
Vulcan vebhicles.
Also Perkins Industrial, Tractor

and Marine Eagines, with outputs
up to 100 B.H.P.

IN......

Distributors for all India:

SIMPSON & (0. LID.,

202-203, Mount Road,
Madras

HIGH QUALITY DIESEL ENGINES

Service and spa-e parts facilities are avallable throughout the werla

aecv0cssvecsccvossosactPo e

PB.(5

Please mention this journal when replying to advertigemeants,

Please mention this journal when replying to advertisements,
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CONCRETE ROADS

Concrete roads can be designed
for any conditions of {oad and
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service. )
Whether it is a creteway to WITH A There are four other Tractor-Shovel profit.

K [1] makers, with bucket capacities of % to 4 cubi
i il ¢ CATERPILLAR ”D4-HT4 e o A d e

yards, te match the work-ability of

vehicles, cancrens pyovibes the TRACTOR-SHOVEL TEAM/} Corewviliar” Diesel2, D4, D6 and DY Tracors

best solution. BOMBAY AGRA ROAD
"eﬁ The gripping traction of a * Caterpillar” loading, hauling or dumping. Hydraulic
-y Diesel D4 Tractor packs heaped loads into control is sure, fast and accurate—permits
THE CEMINT MARKITING COMMAY oF 1HOIA LT _ the bucket of a hydraulically-operated HT4 controlled dumping at any level,
T adTIne o Tractor-Shovel—and every load is a heaping You, too, can get in on these loads of profit.
load of profit ! ] Our sales engineers can tell and show you
The team is designed and built to do a variety how and where the team can work for you.

of tasks at low-cost-—excavating, loading,

dozing, backfilling and others —with maxi- cqter ill
mum efficiency. a r

REGISTERED TRACEMANK

Engine power is converted into big digging

ENGIHES - TRACTORS

effort...a choice of five speeds enables the DIESEL HOTOR GRADERS
unit to meet every ground condition in EARTHMOVING EQUIPMENT

“Caterpillar” Distributors in Injdia

Sales and Service

e CALCUTTA ‘BOMBAY- | NEW) DELHI
A TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL.-
v ' LIMITFSD LIMITED INDIA) LIMITED,
i : P, O. BOX 323 P. O. BOX 278 P. O. BOX 289

Please mentbion this journs! when replying to advertisements,
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MILILARS

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.

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

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLARS’ TIMBER & TRADING CO., LTD.

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

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

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.

Pleage mention this journal when replying to advertirements.

Transpurt-Communioations Monthly Review

June 1988

STATE HIGHWAY ORGANIZATIONS IN THE
UNITED STATES OF AMERICA

INT ENSIVE study to find the best set-up

for state highway administrations has
been going on for some years in the U.S.A.
The following quotations have been taken
from an article on the subject appearing
in the September 1952 issue of the maga-
zine *° Better Roads .

TRENDS

«If any general trend is apparent in
the report, it is perhaps the tendency to
take responsibility for administrative
matters out of the hands of part-time
boards. Creation of highway boards or
commissions having purely advisory
functions has been recommended in a
number of States.

“Ina large sense the trend ie in the
direction of insuring public responsibility
and public responsiveness through elected
officials. Recommendations are divergent
relating to the alternatives of grouping
highways and other public-works func-
tions in & public-works department or
isolating highway matters in a department
concerned solely with highway develop-
ment.

INDIVIDUAL RECOMMENDATIONS

« A raport of a California legislative
committee on governmenial reorganiz-
ation suggests limitations on the role of
the part-time board in this way : *‘ Boards
and commissions composed of part-time
appointees should be relieved of responsi-
bility for administrative matters. Such
matters as development of a departmental
budget, designation of highway routes,
release or exchange of rights-of-way, or
purchase or condemnation of property
constitute administrative matters for
which the head of a department is res-
ponsible normally. A part-time board
may be used to advise the department
head and to determine, through rule-
making, the broad outlines of policy.

““ A commission on state government in
Connecticut recommended that each state
department, including the highway depart-
ment, be headed by a single commissioner
appointed by the governor. The study
commisgion also recommended that  there
be established for each department a five-
member citizens’ advisory council, the
members to serve 5-year overlapping
terms.”

< ¢« Fundamentally,” the Arizona com-
mittee points out, ‘the management of an
administrative department by a commis-
sion is much less desirable and less effective
than by a single administrative head.”
The proposed reorganization is intended
to eliminate some major existing defects
and ‘' provide for a clear chain of com-
mand.”” The present plan of administer-
ing highway affairs through two adminis-
trative officers—an executive secretary and
a state highway engineer—-is characterized
as ‘“unsound.” ”’

¢ Mississippi has a state highway com-
mission of three members, elected to re-
present districts for 4-year terms. Under
a proposal of a legislative faot-finding
committee for reorganization of the state
government,.the elected commission would
be retained ; it would be charged *‘ only
with poliey-making functions, and should
have no line or operating responsibilities.”’
A director, appointed by the commmission
for a 6-year term, would have full res-
ponsibility for management of the high-
way department.”’ .

“lowa hes a five-member state highway
commission. Administrative work has for
years been the responsibility of the chief
engineer, who retired on September 1 of
this year after 33 years of service in that
capacity. A governmental reorganizasion
commission recommended in 1950 that on
retirement of the chief engineer there be
appointed by the governora superinten-
dent of public roads, who would have full
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charge of all executive matters pertaining
to state highways.”

CONCLUSIONS

“ A few conclusions and observations
are offered :

(1) There is majority support in the
recommendations for the * clear chain
of command”’ through a single _execy-
tive at the head of .the state highway
department. This implies that good
administration is finally a responsibility
of the citizens, to be exercised in their
choice of the head of the state government.
The single-executive Plan  also fixes
éccountability; responsibility fmj poor
highway management is not divided or
diffused.

(2) There is very gene.ral support 'for
the use of part-time advisory or policy-
forming boards. Such boards introduce
another channel for citizen participation.
Advice ‘‘from a committee of broadly re-
presentative and public-spirited citizens,
the Connecticut commission declax:ed,
““can be accommodated to the compelling
need. in the interest of requnslbll1ty and
good management, for single-headed

Juno 1963

ents. We think the opportunity
g:[;';a:st;l at first  hand 'a,.nd influence
through his advice the policies of a depart-
ment in which he is interested is an honour-
able challenge and a satisfying reward for
a citizen who may be called upon to
volunteer in that capacity.”

(3) Most of the reports favour the
appointment of board or commission
members at large, and not from
geographical districts. This pla,cels
emphasis on the welfare of the state as a
whole.

(4) Opinion is mixed on whether h_lgh-
way and other public-works functions
should be united in a single department
or divorced, and on whether the_ h_u_.r,hway
department should have respon§1b1hty f.or
the highway patrol, motor-vehicle regis-
tration and related matters. In & few
states it is proposed that the highway
department manage all state automotive
equipment.

(6) In several states it is 'prlopose'd that
a division of business administration _be
organized within the highway or public-
works department.’’

— ) —

THE LESSONS OF WAR AND PEACE ARE THE SAME

In peace

“ I have come to the conclusion that one thing to which we must give
topmost priority is roads-—roads of all kinds, not only very wup-to-date
bitumenized or cement. roads, but roads of any kind, to _open oul  vast
areas of this country which are closed up today and which you cannot

reach unless you walk or ride .......

....... - I give voads first priority.”

Jawaharlal Nehru

“ Among the social serrvices, I put communications first since I do
not see how it s possible to effect any great improvement in health and
education in the villages of India unless they can be reached surel y and

quickly at all times.”

In War

Lord Wevell

“ T'he more experience I have had of hoth peace and war, the more |
appreciate its general truth— after some years in high military command.

I am inclined to put forward as a parallel dictum that

¢ War is Trans-

portation.” Certainly it is the ruling factor in military o perations ; and
no compaign has better illustrated this than that on the North-East
frontier of India and in the north of Burma."

Lord Wavell.
2
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ALUMINIUM ALLOY BUS BODIES

(CONTRIBUTE D)

[Different types of bus body construction such

as, all steel construction,

composite steel and timber, ete., are being adopted in India. This

article describes ome method usi

ng  aluminium alloy and enumerates

the advantages claimed for such a construction.—Ed. )

THE wse of aluminium alloys for

construction of bus bodies results in
considerable saving in weight. When built
from extruded sections and sheets of
aluminium aloy, the bus bodies are very
sturdy, due to the durable nature of the
alloys used, and have a long life. This is
specially  true in tropical and moist
climates or where roads are helow standard.
Economies in running and maintenance
costs more than justify a slightly higher

initial cost of an aluminium alloy hus
hody.

Over two hundred bodies built during
the last five years almost entirely with
aluminium alloy sections and sheets are
being used in Africa, the Middie East and
India and are running on comparatively
inferior roads. All the bodies after con-
siderable mileage are reported to be in
very good condition.

Lack of previous experience in building
aluminium alloy bodies is not a bar to
undertaking this type of construction,
This is explained by the self-jigging
feature of the sections used, which are
specially extruded to suitable sizes and
shapes. Little is required in the nature
of equipment that is not already available
in any body building workshops. Methods
of handling and jointing of aluminium,
a]though different from other materials,
are easier.

The Advantages of Aluminium Bodies
are:

Durability.

Saving in unladen weight,
Reduced fuel vonsumption,
Longer tyre life,

1

B W o -

Leyland-Comet chassis ; ang (2)

greater saving on a 35-seater 210
wheel base Bristo} chasgis.

3

5. Reduced maintenance cost,
6. Ultimate scrap valie.

DURABILITY. The modern tendency
to use diesel engine chassis of sturdy
designs has necessitated provision of g
body which will have a life of approxi-
mately the same length as that of the
chassis.  Aluminjum alloy bodies can be
designed with this end in view. Tests
made on bodies of some designs by the
Motor Industries Research Association on
their research track in the U. K. have
given very satisfactory results. The
bodies being used in the Middle FEast and
Africa have been standing up to very hard
usage and, although operation mileages
in some cases have reached over 200,000,
1o structural failures have been reported.
A similar body operating in South India
on relatively bad roads has been reported

to be in first class order after running
30,000 miles.

A hundred bodies on Fiat chassis, built
almost entirely of aluminjum alloys have
been in use over rough roads in Bombay
State for several years and ‘reports on
their durability are highly satisfactory.

SAVING IN UNLADEN WEIGHT.
Typical examples of weight saving with
aluminium bodies are : I a saving of
about 22 ewts. in the unladen weight of 4
33-seater bodyon a 190 in. wheel bage

a slightly
in,



Transport-Communications Monthly Review

pay load with resulting improvement in
operating profits.

A transport organization in the U. K.
estimates that, on the basis of cost that
was ruling in 1950, an additional capital
cost of about £20 (Rs 270) can be justified
for every cwt. saved in the wunladen
weight of the body. This is equivalent
to about Rs 2-8-0 per b of tare
weight saved.  From operating experience
in India, it is estimated that each addi-
tional passenger that can be carried as a
result of reduced body weight means an
additional profit of Rs 1,000 per wnnum
and that for every cwt. by which the
weight of the body can be reduced, an
additional cost of Rs 300 for the hody
can be justified.

Reduction in weight alse means quicker
acceleration and braking, enabling public
transport vehicles to operate on schedule.

REDUCED FUEL CONSUMPTION.
Ordinarily, with an aluminium body a 10
per cent increase in mileage per gallon can
be expected. For transport authorities
aperating large fleets of buses this means
a considerable saving in fuel cogts.

IMPROVED TYRE LIFE. Improve-
ment in tyre life also results from the
lighter body, which again means lower
operating cost,

REDUCED MAINTENANCE COST.
The aluminium alloys used for making bus
bodies have excellent corrosion resisting
properties resulting in  considerable
reduced maintenance cost and longer life.
The lower modulus of elasticity of alumi.
nium results in the localisation of
damage from impact with the consequent,
reduction in repair expenditure.

ULTIMATE SCRAP VALUE. The
aluminium material has a considerable
scrap value, which is of the order of 30 per
cent of the original cost of the aluminium
material used.

A typical specification for an alumij.
nium alloy body is given below.

FRAMEWORK. The framework is to
be built of units assembled from extruded
sections of adequate dimensions made of

* The specification vumbers given in parepthesia refer t

4
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aluminium alloy to British Standard Speci-
fication BS 1476/HE 10-WP. (BA 25 WP)*.
The scctions after heat treatment should
attain & minimum tensile strength of 18
tons persq. in. Where bending or forming
is required, scctions in the solution heat-
treated condition only are to be used, i.c.,
BS 1476/HE 10-W (BA 25 W.) Both
standard and specially designed shapes
may be used to simplify assembly and all
are to be made to fit together as necessary.
Extra thickness in the scetions is to be
provided for screw fittings or for local
strength in a particular direction depend-
ing upon design considerations. Gusset
plates are to be made from thick alumi-
nium alloy to BS 1470/NS8 4.} H (BA
21 LH).

PANELLING. Both inside and outside
panelling is to be made from aluminium
alloy sheet to BS 1470/NS4-4H (BA 21 4H)
Wwith a minimum ultimate tensile strength
of 15 tons per sq. in. The thickness of
panelling sheet recommended is .048 in.
(I8 SSW.G.). Al panel joints are covered
with  a decorative moulding of pure
aluminium.

FLOOR UNIT. ¥or floor unit heavy
aluminium alloy cross bearers and longi-
tudinal angles (BA 25 WP), assembled by
cleats with rivets and bolts as necessary,
are to be used. Firm attachment of the
floor unit to the chassis is to be effected by
short mild steel bolts to mild steel cleats
bolted to the chassis in accordance with the

chassis makers’ approved instructions. .

Fibre pads are to be inserted between
cross bearers and chassis frames to absorb
shocks. Access traps are to be provided
where specified by the chassis manufac-
turers for approach to the differential, gear
box and universal joints.

The actual floor could be in aluminium
alloy treadplate (BA 25 WP Positive Grip
Pattern plate) of 1/8 in. or 3/16 in. base
thickness, or in extruded sections with
provision for non-slip strips.

SIDE UNITS. The side units are to
be constructed from U-type or ‘‘top hat"
flanged channel section and special extrud-
ed shapes for the waist and cant rails.
Thick sheet metal kickplates in 14 S.W.G.
aluminium alloy (BA 21 4H)are to be pro-

iy

0 British Aluminjum Co, alloys,
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vided from floor to seat rail and the inside
panels from seat rail to waist rail are to
be of 18 S.W.G. sheets of the same alloy.
The seat rail is to be of *“T” section.
Access {laps for battery fuel tank and spare
wheel are to be provided and a detachable
lifeguard fitted below the skirt rail, if
reguired.

The entrance and exit doorway is to

be normally arranged at the forwarl end
of the left or near side but central or rear
entrance can also be arranged. Crush doors
of the jack-knife type could be incorpo-
rated if required. The design should
include provision for an emergency door.
A heavy gauge aluminium stepway
suitable for local conditions is to be pro-
vided.

Half sliding, half lifting or half drop
type of windows can be made using suit-
able aluminium alloy sections.

ROOF UNIT. The roof is to be con-
structed from aluminium alloy (BA 25 W)
inverted ‘ top hat” section as roof sticks
and stringers and channel and ‘‘top hat”
sections (BA 25 WP) as roof rails. The
anchor rail for attachment to the cant rail
is to be of special shape. Both the inside
and outside panelling is to be of 18 S W.G.
alloy sheet (BA 21 {H) and should
provide ‘‘still air” insulation. Addi-
tional insulating material may also
be inserted between the inner and outer
panelling, if considered desirable.

FRONT AND REAR UNITS. These
units are to be built up from ‘“ top hat”’
anchor and channel sections. Provision
is to be made for built-in destination indi-
cators and traffic indicators, and in the
case of the rear unit, a built-in registration
panel in which the rear and stop light may
be incorporated. The windscreen may be
constructed from special aluminium sec-
tions. Both front and rear views are to be
catered for by large window spaces. A
sliding door for the driver may be in-
cluded, if preferred to a hinged door.

LUGGAGE GRID. For rural buses a
luggage grid of tubular construction is to
be included with an access ladder (pivoted
to provide the space). In cases where
a luggage grid is required, the roof is
to be reinforced with 14 gauge alumi-
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nium alloy sheet (BA 21 3H) with deep
square corrugations for extra strength.

FASTENINGS. The recommended
fastenings are cadmium plated mild steel

.aireraft - type bolts, self-locking nuts,

anchor plates and aluminium alloy rivets.
Should the bolts and nuts of the above
specification not be easily available and
the plating become a problem, black mild
steel British Standard bolts with spring
and plain washers and ordinary nuts may
be used instead after properly cleaning
and painting them with zinc chromate bage
primer paint. ““ POP ”’ rivets are recom-
mended for panel fastenings. .

Alternatively, panels may be fixed by
“8Sims " locking washer or *“ Rivnuts?®
where ease of removal for repair or
reconstruction is a major consideration.
Unplated brass or copper fastenings should
never be used as the galvanic action
between aluminium and copper or copper-
base alloys in the presence of moisture
will corrode the aluminium.

BI-METALLIC CONTACTS. Where
aluminium comes in contact with wood,
steel or any other metal it is necessary to
insulate it by using zinc chromate primer
as otherwise corrosion is likely to take
place.

FINISH. TFor finishing, the use of
synthetic paint is recommended. All con-
cealed structures should be treated with a
suitable primer or aluminium paint.
Self-etching primer ensures the best
adherance for paints.

WEIGHT OF ALUMINIUM RE.
QUIRED. The weight of aluminium re-
quired for & body on the types of chassis
used in India is about half a ton of sections
and half a ton of sheets. This does not
include provision for an aluminium
floor for which about 370 lbs of 1 /8 in.
Positive Grip Pattern plate is required.

COST. The cost (based on 1952 prices)
of the aluminium alloys required for the
body framework and panel ranges from
Rs 6,000/~ to Rs 6,500/ per body. Using
standard fittings, seats ete., the total cost
of an aluminium body properly construc-

ted should not exceed Rs 13,000/-
Rs 14,000/-. -t

et () wmmrmen

o
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REPORT OF THE ROADING* INVESTIGATION
COMMITTEE, NEW ZEALAND. 1953.

copy of the above-mentioned Report
on Roads and Road Finance, which
was submitted to the Gavernment of New
Zealand on the 3rd March 1953, was re-
cently received in the Ministry of Trans-
port, Roads Organization. The Committee
was asked to report on what standard of
“ roading ”’ (road upkeep) was required in
New Zealand to provide and maintain an
efficient road-transport system in the
country.

The Committee was also asked to report
on motor-vehicle taxation and the allo-
cation of tax proceeds for expenditure on
roads and generally on ‘‘any matter,
financial or otherwise considered relevant
to the maintenance and improvement of
the roading system >,

INDIA AND NEW ZEALAND
COMPARED

Motor Vehicles. New Zealand, which
is about a tenth ef the size of India, has
over 480,000 motor vehicles ag against
India’s 300,000,

The capital investment in motor vehicles
is estimated at Rs 284 crores: and in
roads, more than Rs 81 crores.

Roads. The annual expenditure on
roads in New Zealand and India are com-
pared helow .

New Zealand India
Rs Crores
Total expenditure on
roads (other than
Municipal roads) 22 93 40.17
ixpenditure on roads
as a percentage of
revenue from roads 128.6 63.5

* Roadivg = Raad upkeep,

Mjlage of Roads. The milage of roads
in New Zealand and India is as follows :

Milage Now Zealand India
Modern Surface 8,432 11,851
Water-hound Macadum 38,781 79,584
Unmetalled 7,755 138,606

Motor Vehicle Taxation. The New

Zealand and Indian figures are compared
below :—

Tax New Zealand India

Year ending 31st March 1952

Rs Crores

Customs Duties 3,923 12.5
Tyre Tax 0.054 6.1
Motor Spirit Duties 11.015 32.7
Vehicle Tax 2.558 9.7
Drivers Licence ete. 0.187 0.6
Miscellaneous ”.100 1.7

Total 17.837 63.3

Restrictions because of competition
with the Railways.

Nil in New Zealand.

[The Indian restrictions are contained
in the Code of Principles and Practice.]

ROAD FINANCE

The Committee’s recommendations are
a8 follows 1—

A National Roads Fund shall be created
and credited with funds from the follow-
ing sources :

(1) Petrol Tax.

(2) Milage Tax.

(3) Tyre Tax.

(4) Heavy traffic tax.
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{(5) Registration and Annual licence
fees.

{6) Such further funds as are voted
by DParliament out of general
revenues.

‘“ It is recommended that statutory pro-
vision be made for the items relating to
motor taxation to be paid direet into the
National Roads Fund without the neces-
sity for annnal appropriation by Parlia-
ment.”’

The representative from the Treasury
on the Committee dissented from this re-
commendation but the Committee said —

‘¢ Great importance is attached by road-
ing authorities in other countries to the
security of finance for roading purposes.
It is claimed by these authorities that
roading works cannot be properly
planned if finance is dependent upon
annual vate hy Parliament *,

The Committee goes on to discuss this
question at length. The arguments of the
Treasury representative and those of the
Committee are familiar to us in India.
The Committee were not impressed by the
old ideas on financial orthodoxy voiced by
the representative from the Treasury.

The Petrol Tax. The Committee say—

‘““ While the Committee is strongly of
the opinion that as a source of general
revenue a tax on petrol is a bad tax, when
it comes to a levy for roading purposes
the same objections do notapply, or per-
haps it would be more correct to say are
heavily outweighed by those considera-
tions which make it an appropriate
source of revenue for roading purposes.

“A tax on transport of this kind,
which is not a tax in the strict sense so
much as a payment for an egsential factor
in the efficient operation of the transport
service system, although it is added to
general transport costs and is passed on
to the ultimate user, is a necessary and
legitimate charge on transport,

‘““ The provision of good roads is as
essential to the efficient operation of road
transport as the provision of vehicles
themselves, and it is the widespread re-
cognition of this fact, particularly by

2
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vehicle users, that accounts for the
general acceptance of a tax on petrol for
roading purposes as a fair proposition.

‘“ Tt is agreed that petrol consumption
bears some direct relationship to road
usage, and while it is impossible to prove
that petrol consumption is a completely
accurate yardstick by which to measure
road usage, it is the most readily avail-
able by which this can be done.

*“ There is today almost universal re-
cognition of the principle of user pay-
ments for road usage, and the petrol tax
is accepted as at least a rough and ready
gauge by which to measure such usags,
Arguments against petrol taxation so far
a8 they persist today are directed almost
exclusively against the use of this tax-
ation for other purposes and not against
the collection or roading revenue by this
means .

ADMINISTRATION

The Committee ‘“ strongly >’ recommend
the creation of a National Roads Board.
They say—

“ The relation of the Central authority
to the local roading authorities is not
visualized as one of control by the one
and subordination by the other, but
rather as one of co-operation as partners
in a common undertaking.”

The Board will administer the National
Roads Fund and carry out the other
duties envisaged for the Central Road
Board for India in the Nagpur Report.

Research. The Committee recommended
that £25,000 (Rs 3.37 lakhs) a year should
be provided for Research.

RECOMMENDED RECEIPTS AND
EXPENDITURE
National Roads Fund

Revenue

Rs L
1. From the Road User ¢ Lakhs

(a) Petrol tax 1,135
(b) Registration & Licences 203
(c) Heavy traffic fee 233
(d) Tyre and milage tax 33
2. From the Central Government 333

Total 1,937
{Continued on Page 24)
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ORGANISATION OF PLANT MAINTENANCE
AND REPAIR IN AUSTRALIA.

(Hxtracted from Main Roads, June, 1962.)

T is axiomatic that plant kept in good
condition will operate at maximum effi-
ciency and, to ensure this, it is essential
to have adequate provision of plant main-
tenance and repair facilities and efficient
supervision and planning so that such
facilities are used to the best advantage.

The Department of Main Roads, New
South Wales, Australia has local offices
and depots, some permanent and some
temporary located throughout the State
and from these the various works, hoth
major and minor, of road and bridge
maintenance and construction are directly
controlled by engineers or foremen. The
local offices and depots form the centres of
operation of groups of plant from small to
large and facilities, varying in degree, are
provided for plant maintenance and re-
pair. In addition each plant item is sup-
plied with service charts, operators’
instruction books, a kit of tools and lubri-
cants so that operators are able to under-
take the Iubrication, maintenance and
running adjustments. .

The equipment provided with each plant
item and the facilities at each local office,
together with service which may he availa-
ble from other Government Department
or private enterprise in certain areas
enable adequate maintenance and repnirs’
mainly of minor nature, to be undertaker;
in the field in close proximity to jobs on
which the plant is engaged.

Plant items worked hard and conting.
ously over long pcriods gradually
deteriorate to such an extent that frequent
breakdowns and resultant disorganisation
in jobs are experienced and they require
major overhauls which are beyond the re.-
sources of the field organisation to under-
take.

Plant items requiring major overhaul are
returned to the Department’s Central
Workshop at Granville, Sydney, where
they are completely stripped down and re-
built. A high standard of repair is aimed
at 80 that each plant item is in near new
condition on completion of the repairs
and fit to give long service in the field
before requiring another major overhaul,
thus avoiding frequent costly transport
charges from all parts of the State of Cen-
tral Workshop.

Field Workshops. 'The types and
numbers of field workshops established by
Department are as follows :

1. Minor Workshops w20
2. Travelling Workshops ... 4
3. Major Workshops .. 6

’l"he type of workshop to be establigsh-
(}3d In any particular area is determined
by

(1) The number and types of plant
tbems in operation,

(2) Period the plant, will operate in the
area to complete the job,

(3) Distance from facilities of private
enterprise or other (fovernment
Departments which have capacity
to undertake repairs,

(4) Whether plant is located in compact
area or dispersed in groups of

one or two units over very extensive
areas,

(5) Whether & moderately large group of
plant is engaged on a fast moving
roadwork necessitating frequent

moving of the repair tacilities,
and
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(6) The number of fitters available for
employment and the capacities of
those engaged.

Tn practically all areas where plant is
in use o field workshop of some descrip-
tion has been established by the Depart-
ment. The only exceptions are where one
or two plant items are engaged in a remote
area on work of comparatively short dura-
tion. In these circumstances, new plant
or plant which has been recently over-
hauled is selected for the work so that
maintenance by the operator is sufficient
to ensure efficient operation to completion
of the work,

The conditions in each area have to be
carefully considered before the most suit-
able type of workshop is determined.
Kven after the most suitable type of work-
shop has been selected it is still necessary
to decide what equipment is to be supplied
as it is not practicable to standardise the
equipment for each type of workshop, as
this must vary with local ecircumstances
except in the case of travelling workshops
for which equipment has been standardis-
ed. For instance, if a minor workshop
is considered suitable for a particular
area it will be necessary to provide hand-
operated, engine operated or electric
motor driven tools, according to the
volume of work to be undertaken or the
availability of local electric power supply.
Again, the supply of some items may be
not cssential as local facilities already in
the area can cater for some repair require-
ments. 'The same remarks apply to major
workshop.

The majority of field works are provided
with a Minor Workshop comprising a
small building of sufficient size to accom-
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modate the equipment and tools supplied
and to poermit of one or two fitters
working on component parts of plant
itemns.  The dismantling and assembly of
the plant item is undertaken under tar-
paulins in the open.

Travelling workshops, each compris-
ing a large steel body fitted on a4 to b5 ton
lorry, are provided when small plant
groups are dispersed over a very wide area
or when a large number of plant units is
engaged on a fast moving road job. The
body of the travelling workshop is suffici-
ent to house the equipment and tools
stores, and up to two fitters repairing com-
ponent parts of plant.

Major workshops are provided when
a large group of plant items will be in opera-
tion for & long period in a particular area
and the work is remote from facilities of
private enterprise or other Government
Department having the capacity to under-
take repairs. The building is larger than
that for a minor workshop and will accom-
modate more machine and hand tools and
room to house one or two major plant
items as well as fitters engaged on repair-
ing component parts.

Equipment for Field Workshops

The machine and hand tools, stores and
sundry special equipment will, as explain-
ed previously, vary. Stores, comprising
expendable materials and spare parts, will
be located in the local office stores
together with other roadwork stores when
fixed minor and major workshops are
established. In the case of travelling
workshops a small supply of stores is
carried with the workshop.

(To be continued)

e () e

¢« CGOP"” COURTESY
The police should not humiliate the driver who is trying to leave his
car under a ““ No Parking *’ sign by a rude ** Notice nai dikhta kia.”

Rather they imitate the example of the London bobby who came up
and look a kindly interest: ** I shouldn't park her. if I were you,” he
said, ¢ Very expensive site this is,” he explained genially.

Adapted from ¢ Automobile Magazine of India ‘—April 1953
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LIAISON ARRANGEMENTS BETWEEN 'TTHE
CENTRE AND THE STATES IN THE
U.S. A. IN ROAD MATTERS

HY¥ERE iy much eloger laison in road
matters in the U.8.A than has yet
been achieved in India between the
Central Government and the Governnients
of the individual States. Although by
their constitution the States in the U.N A
are more independent of the Federal
Government than the States in India are
of the Union Government, the American
States have already achieved the close
association with their Central CGovern-
ment that was recommended as an ideal
for India in the Nagpur Report.

In India the Roads Organization has
posted a few Engineer Liaison Officers to
the larger States. More will be posted as
they become available. 1In the following
paragraphs an American District Engineer
employed by the Central Bureau of Public
Roads and posted to one of the Districts
{(which embraces a group of States) tells us
of his duties and the work he does.

Function aof a Distriet
With Respect to Inspection of
Constructions

‘ The State initiates the project by sub-
migsion of & project statement, and then
undertakes surveys and develops plans,
specifications, and estimates, Through
the eflective co-operation of our branch
office located within the State with the
State Highway Department the plans are
agreed to in detail hefore they are fully
developed,

“ An engineer from the branch office
and an engineer from the State Highway
Department go over the ground together
and make a *‘ plang in hand inspection,”’
80 that upon formal submission the plans
can be quickly reviewed and transmitted
to the distriet office.

Contracts Approved by the Centre

“ When .found satisfactory by the
District Kngineer (who consults the

Burcau of Public Roads as necessary).
he authorizes the State to advertise for
and receive bids, to award the contract,
and upon his concurrence therein to stavt
construction,

“Now, what is this contract between
the State and the contractor? It is a billof
particulars of what the owner (the State)
wants done and for which the owner
will pay a stipulated sum of money. The
contractor agrees to perform the work at
the unit prices stated in the contract and
in accordance with the plans and specifi-
cations. Under this contract for construe-
tion of a Federal-aid project it is the State
that issues the notice to the contractor to
proceed ; it is the State that furnishes the
necessary engineering in conneection with
the project, and it ie the State that
assumes the vesponsibility for paying the
contractor.

‘“Since the contract is between the
State and the contractor, question arises
as to why we are on the job at all. How
do we fit into the picture? Because ours
is a continuing responsibility provided
for in the requirement that cach project
shall be subject to Federal inspection and
approval as & condition to a State’s receiv-
ing Federal funds.

‘“Contractors are paid by the State, and
the State then submits claims for reim-
hursement for the Federal pro rata share
of the cost of work done. Under our re-
gulations, payments to States arc made
only upon vouchers approved by the Dis-
trict Engincer. These vouchers may bo
submitted as often as onec a month.  An
engineer from our branch office therefore
visite the job as often as possible, but at
least ance o month, and records the pro-
gress of the work.

“ As Uhave said, we are not a party to

the contract for the construction of a

Federal-aid projeet, and therefore we have

uo direct relationship with the contractor.

It is with the State that we have oug
10
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agreoment. In what is known as a Pro-
ject Agrcement it is mutually agreed that
the project shall be constructed in accord-
ance with the plans, specifications, and
estimates which have been approved. The
amounts of Federal funds applicable and
the State funds available are set forth., 1t
is important to keep the contract and the
agresment separate in our minds as we
proceed with the discussion of inspection
of construction.

Inspections

“ Perhaps at no other point are present
s0 many intangible factors in the Federal-
State relationship as in the inspection of
construction. A thorough understanding
of the principle of Federal aid and of the
State-Federal and State-contractor rela-
tionships involved is of utmost import-
ance, for friction and misunderstanding
can easily occur. Our agreement is with
the State and not the contractor. His
contract is with the State, and he is
responsible only to the State. The State
alone is responsible for payment for work
done under the contract.

“ Although the engineer making an
inspection shounld and does talk freely with
the contractor as well as with the resident
engineer, he must never tell the contractor
that he may or may not do a particular
thing. Nor should he tell the resident
engineer that this yard of conerete must
come out, that another yard must go in,
and that the contractor must be paid for
the second yard. That is outside our pro-
vince, What lies within our province is that
the yardage of concrete, when it is presented
to us for payment, does meet the terms of
the agreement executed between us and
the State Highway Department,

* Because Federal funds are abligated
for the construction of a project, there is
a tendency sometimes to  cut across
lote.”” But it must be firmly borne in
mind that Federal funds are paid out only
as reimbursement for work done—that
our approval is a condition of payment.

* Our approach must be to advise the
State Highway Department that this
particular element is not being construc-
ted in accordance with the terms of its
agreement with us, and therefore will not
be eligible for payment. If we are asked

3
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bo make suggestions we can then go whend
and our suggestions will be accepted in
proper spirit. Adviee proferred by re-
presontatives of the Federal Government
0 & State government always treads on
the thin ice of *“ Federal interference * and
must be handled with the utmost act.

“Here, as in the approval of plans,
specifications, and estimates, the core of
our success is our personnel. The valuo
of Federal inspection depends on the engi-
neer who makes i.

Qualifications of a District Engineer

“Good judgment and a great deal of
tact, as well as a sound technical back-
ground, are required of an engineer
making inspection of construction. Not
only must he be able ta observe accurately
but he must know how to ask questions.
He must know his design and his specifi-
eations in order to recognise good cons-
truction, but he must be able to grasp
essentialities and to differentiate between
what is important and what is not.

‘“ Por highway work, as all professional
work deals with elements that are not
measured hy exact standards. If a crown
width shown on the plans as 38 feet is
built to 37 feet 11 inches, it is substanti-
ally correct. If it is a few inches over,
we are not going back to have changes
made. But anything that affects the
integrity of the work must never be over-
looked.

*“ In most cases the engineer who makes
the inspection is the one who has followed
the project through the development and
submission of the plans, specifications,
and estimates. He is thus thoroughly
familiar with the ground and the indivi-
dual problems of that particular project,
And here I want to emphasise not only
this man’s responsibility but the impor-
tance of his conduct. To the State resj.
dent engineer, to the contractor, and to a
large part of the public this man is Public
Roads. He may be the only contact they
have with Public Roads, and therefore his
actions, in no small measure, determine
the reputation we enjoy.

Contracts

1t is recognised that a contract is a
serious matter, and should be made in

H
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good faith and lived up to by all parties in
gpirit as well as in technicalities.  But it
is also recognised that no matter how
carefully plans, specifications, and esti-
mates  are  prepared, conditions  will
change and occasions will arise which
make modifications or changes necessary.
Such changes may concern materials used,
methods of procedure. even design. When
such emergencies arise, the thing to do is
the thing that will produce the kind of
work intended, And if that thing is
outside the contract provisions, the con-
tract must he modified by mutual con-
sent, :

‘“ The State resident engineer, and to a
lesser extent, our own engineer who visits
the job must be .alert for and recognise
these conditions as they approach. Because
Federal funds may not be spent retro-
actively, it is necessary to make provision
before the act.

Rigidity of Outlook Harmful

‘ Naturally considerable latitude has to
be given to the interpretation of a con-
tract; but, if we keep the theory in mind,
we cannot go too far afield in practice.
Many kinds of situations arise. For
example, notwithstanding the variance of
the bridge foundation, it is sometimes
necessary to go beyond the ground sur-
face, to go into the unknown, and occa-
sionally it is necessary to go much deeper
than was originally expected or not as
deep.

“Under the heading of « liquidating
damages,” wmost contracts contain the
requirement that they be completed within
a certain time limit. Provision is made
for the State Highway Engineer, or some
othet specified authority, to extend the
time limit under certain conditions, which
are set forth in the contract. In gencral,
we accept the State’s judgment, provided
that judgment is within the terms of the
contract.

“ But recently the following situation
confronted vs: One of the States in Dia-
trict 10 has this clause inits specifications,
“The State Highway Engineer shall
collect liquidating damages when... .
The State Highway Department has no
legal right, then, to do other than collect
liquidating damages when certain things
occur. In another part of that specifica-
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tion there is a broad interpretation that
permits the State Highway Engineer to
extend the time limit for certain causes.
The State Highway Department, however,
submitted w request for approval of the
extension of time for the reason that < the
State  Highway lngineer has elected to
waive liquidating damages.”” Obviously
we could not coneur in that, for the State
Highway Knginecer did not have the right
to waive the time limit,

Another more recent situation shows a
condition we have to watech.  The contract
had amongits elements a concrete side-
walle 4 in. deep, bid price of 20 cents a
square foot. The design had failed to give
consideration to a certain driveway and it
wax determined by the State, and properly
so, during the course of construction that
the concrete across the driveway should be
6 inches instead of 4 inches, But the State
in submitting its voucher for reimburse-
ment submitted it on the basis of claiming
56 per cent additional yardage at 20 cents
per foot. Now I think it is quite clear
that we cannot approve for payment a
quantity that is non-existent. We can,
and will of course, agree to an increase in
price of 50 per cent for that item with a
50 per cent increase in depth. But it
does make a difference whether you add
the 50 per cent to the quantity or to the
price.

Records of Inspections

*“ The records of inspections made by
our engineers are the Construction
Inspection Reports which are submitted
at least once a month for every project
under construction. Since vouchers are
approved for payment on the basis of
these construction reports, we must have
confidence in them,

“ ‘These  yeports describe the project,
give the name of the engineer who
made the inspection and the date the
inspection was made, together with a
certain amount of statistical data showing
the progress of the work, whether satisfac-
tory or not, per cent complete, and so
forth. These data are relatively easy to
furnish.

But under the section ¢ Comments
and Recommendations > the engineer has
the opportunity to make more than a
routing report. Here is the place for

13
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recording the specific problems of the
project, things of an unusual nature,
things done in a different manner, things
that could well be taken to other jobs, and
things that should not be repeated.
Thus a vast amount of data can be
recorded, provided the engineer who is
making the inspcction has the ability to
observe and the ability to interpret his
observations in writing.

““T have here three types of construc-
tion reports. 'l he first might be described
as & minimum veport. Thecomments are
very brief, but we are still able to deter-
mine whether the amount of work done can
be paid for. In the second we have what
might be called an intermediate report.
There is only a little more detail but we
have the added advantage of pictures from
which a great deal of information is
available. The third is a really excellent
report, concisely written but descriptive.
When the voucher comes in we can
approve it for payment with confidence,
not merely because the amount claimed
is within a given percentage, but because
the description and pictures indicate that
a really first-class job is being done. And
at the end of the report is attached a des-
cription of something unusual in the way
of consolidating fills which the engineer
has observed on this partioular job.

Repository of Information

“ We are a olearing house for all kinds
of highway information. Where do we get
this information ? We gather it from the
places it grows, The engineer making the
inspection has the opportunity to see
whether there are any new methods of
doing all kinds of construction, whether
methods being used are not successful,
and through the medium of the construc-
tion inspection report, to submit that
information so that it can be digested and
passed on to other parts of the country.

-+ ““As evidence of some of the major
accomplishments that have come about
through observations made in the field
might be mentioned the disappearance of
solid rubber tyres from the highways.
A quarter of a century ago there were
many solid rubber tyres on the market as
well as pneumatics, but from our obser-
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vations facts were developed that resulted

in solid tyres being taken off the hichways.

“Again, in the early 20’s a contractor
who laid three or four hundred square
yards of concrete a day thought he had
done a good day’s work. Then what
happened? Through our time studies and
related activities, the contractor was
shown how to get away from lost motion
and how to better organize his work, until
the day came when a contractor was not
in the bidding unless he could lay 2,000
yards a day. These are dividends given
by our organization to highway transport
through the medium of studies made in
the field, analysed by our Washington
office, and made available to the whole
highway construction industry.

Good Will

‘ We have, as an organization, enjoyed,
the good will of the public and the
support of the Congress in a way few
Federal bureaus have. We have earned
that confidence because we have stayed
within the fundamental principles of
co-operation set forth in the Act.
Co-operation, as defined in the dictionary,
is the action of  working together towards
the same end.” 1In other words—joint
effort. The Federal-aid law provided
that the work should be performed under
the direct supervision of the State High-
way Departments, thus making the State
the responsible operating unit in the
Federal-State relationship.

‘“ But provision was made for the appro-
val of plans, specifications, and estimates
by the Federal Government, and our
problem, therefore, becomes one of seeing
that Federal-aid projects meet Federal
standards without interfering with State
intiative. With the inspection of construc-
tion provided for as a condition payment
of Federal funds, dual responsibility runs
through the entire Federal-aid scheme,

‘ The effectiveness of any policy must
rest on its application, and the applying
of a polioy in the field is not so simple a5
18 sometimes imagined. In these talks
together I have tried to show some of the
everyday problems that arise and how they
are solved through our working contacts
with the State Highway Departments. *’

13
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HERE AND THERE

1. EDUCATION AND ENGINEERING ART

WHA’P Sir David Pye, who has himself

had so much experience of teaching,
said in his Presidential Address to the
[nstitution of Mechanical Engineers in
Oetober last, was not new.

¢ Al the theoretical training in which
we teach ‘a student’ to manipulate
formulas on paper and to record experi-
ments in a laboratory,” vakes him only
a small part of the way to becoming an
engineer ; in fact, before he can become
truly an engineer he must learn to
appreciate the art, the intuition and the
experience of people with & more practical
and less seientific turn of mind.

That art is found in many engineering
places but nowhere probably is it more
obviously apparent than in a design office.
For though the simpler stresses in the
separate parts of & complete new device,
the rates of fluid flow, changes of pressure
and temperature, and the effect of many
other factors may be calculable, yet when
it comes to the putting together of the
whole there must, of necessity, be s0 much
compromise that only intuitive skill of a
high order allied with experience of the
operation of similar machinery can
produce a satisfactory result.

It can be remarked of scarcely any
machine save the very simplest that all

the relevant factors upon which design
calculations c¢an be based have been
completely elucidated secientifically. Just
as Sir Charles Parsons, during the develop-
ment of the steam turbine, had to devise
on wholly insufficient aero-dynamic infor-
mation a suitable form for a turbine
blade—and how well he did i~—so does
many a designer today have to form
judgments, intuitively as much as
rationally, from the few and possibly
irrelevant facts available to him upon
certain matters and learn by subse-
gquent experience—that is by trial and
error~—whether ho is right or wrong.

It is those with scientific training and
imaginations ready enough to conceive
and bold enough to attempt slternative
golutions to old problems or to attack
new ones who are so valuable to industry
and in such short supply. Yet their
exuberance needs to be tempered by
knowledge of practical limitations and
the practical experience of the past,

Sir David, having stressed the impor-
tance of practice went on to ask ¢ Can it
be said that the creative mind is typical
of the university graduate today 2"’

-

(Extracted from < The fingineer *— October,
31, 1952}

2. PUSH ROADS, NOIT RAILS FOR SOUTH AFRICA TRANSPCORT

BECAUSE the industrial econowmy of the

area apparently is not sufficiently
developed to warrant o first-clags raiiway
service, South Africa governmental units
should consider the construction of high-
ways as a fiest means of improving
communications, the British Government
has heen advised recently.

A suprvey of proposals for a railway to
link the Rhodesian and Kast Atrican rail

systems, and of possible lines of economic
development for the area has just been
completed by Sir Alexander Gibb and
Partners of London, and Overseas Consul-
tants Inc., of New York,

‘the engineers’ report followed up &
report made in 1949, which expressed the
view that the cost of the rail link would
not be justified unless steps ware taken
to develop the areas traversed. The new

14
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survey eoncurred in this line of reasoning, lines can be considered economically.

adding that, since the development most

likely in the aren is agricultural, a road (Frtracied from ‘Engineering News-Record’

network would be” essential before rail

—January 22, 1953).

3. EXPERIMENTAL RESULTS ON ROAD SAFETY

(Experiments by Road Research Laboratory, London)

Commercial Vehicles : Tests were ma._de
on & random sample of 260 commercial
vehieles. The main conclusions are :

(1) The average braking distance from
20 miles per hour increased almost linearly
with an increase in the gross vehicle
weight, ranging from about 40 ft
for vehicles having a gross weight of
about 3 tons to 70 ft for vehicles of 20
tons. This rvelationship sgreed closely
with that observed for American com-
rercial vehicles of similar types.

(2) The average braking distance from
20 m.p h. for all the vehicles was 46 ft,
corresponding to an overall deceleration
of 0.28g.

{(3) On the average, laden vehicles had
a braking distance about 20 per cent
longer than that of unladen vehicles.

(4) There was little difference between
the braking distance of vehicles with
non-asgisted hydraulic brakes and those
with non.assisted mechanical brakes.
Vohicles with vacuum-assisted hydraulic
brakes gave shorter braking distances than
other types of assisted Lrakes, mainly
because the maximum deceleration eould
be achieved more quickly.

Speed:
(5} Vehicles legally restricted tio

Braking Performance of Vehicles

discussions on the speed limits for
commercial vehicles.

(6) Observations were made on dry
roads, of the specd of vehicles, and these
were then grouped into types according to
their gross weights. They showed that in
general the heavier vehicles travelled more
slowly and had poorer brakes than the
lighter ones. The mean speed of gach type
of vehicle was such that the average
vehicle of each type could stop in about
the same distancs ; this was about the same
as that for cars on the same road.

Motor Cycles:

Measurements were wmade of the
braking performance of a single machine
of each of six makes of Army Service
motor cycles (either 350 cc. or 500 ce.
capacity). Four experienced riders took
part and each was instructed to stop as
guickly as possible on a dry surface when
using the foot brake or the hand brake
only, or both brakes.

When the foot brake only was applied,
so that the rear wheel was locked, the
average braking distance observad for all
the machines was about 88 ft for 30 m.p.h
corresponding to an overall deceleration
of about 0.35 ¢. This value agrees with that
calculated from a knowledge of the load
transfer on braking. '

20 m.p.h. had a mean speed of 27 m.p%p When ‘hoth brakes were applied toge-
L

70 per cent of them were exce

ding the legal limit by more than

5 m.p.h.; Vehicles restricted to 30 m.p.h.
had & mean speed of nearly 30 m.p.h.
and 18 per cent of them were exceeding the
limit by more than 5 m.p.h. These results
which were borne nut by measurements on
other roads, are of interest in view of the

¥, the minimum distance in which two
of the machines could be stopped was only
a little greater than that which can be
obtained by cars with brakes in excellent
adjustment; but to achieve this it was
necessary to lock the rear wheel and to
nearly lock the front wheel. If the front
wheel actually locked, the rider lost

4 18
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control of the machine. Tn the other four
makes of machine, the front wheel could
not be locked and the braking distances
were much greater than those of cars
with good brakes. Thus one of the motor

Juna 1058
cycles needed 64 ft to stop from 30 m.p.h.,
the corresponding figure for ome of the
taboratory cars heing 46 £,

(From * Road Research, 19571 %)

———

4. ROAD ENGINEERING AND ACCIDENTS

BRITISH Road Federation stipulates six

fundamental requisites of a good
road system : uniformity of al} features in
the planning and layout of roads: adequate
road space : good visibility ; the segrega.-
tion of different types of traffic i clarity,
simplicity and standardisation of ali
signals and roadside information : anq
amenity,

Comparison of the accident rates before
and after the reconstruction of the Sawley
cross-roads, south-cast of Derby, where
the trunk roads A6 and A453 intersect
incorporating some of the above requisites,
is striking. Originally the cross-roads
were controlled by halt signs on one of the
roads, but there were 99 accidents in
seven years. The Crossing was redesigned,

a roundabout was introduced, and during
the 18 months following the completion of
the work in June 1954, there were no
aceidents at all.

A right-angled triangle formed by three
roads was the scene of eight accidents in
five-years ; the acute angles at two of the
road junctions were the prime cause. By
making one side of the triangle a one-way
route, and by altering the layout slightly
to ensure that traffic approached a road
ahead at right-angles instead of obliquely,
the accident rate was reduced to nil in
two years,

(Eztracted from * Eingineering '—~January
23, 1953). .

————

5. CIRCUMFERENCE OF AN ELLIPSE

A new formula for the circumference of

an ellipse has been developed by a
Norwegian engineer, J, B. Fergested. He
gives the expression :

C=T[%+b -~ B Tams a) ]

in which @ and & are the semi-major and
semi-minor axes. This formula has a
maximum error of 0.392 per cent.

(From ¢ Engineering News-Record '—March
12, 1953))

LAWYERS AND ACCIDENTS

Counsel: <« Hoy Jar were

you from the scene of the accident ?

Witness :  « Pypo yards, thregainghes, "
Counsel: < Djig you measure the distance ? *

Witnrsg: « Ves, I guessed some

tion.”

16

stlly ass wonld ask that ques-

: June 1048
Transport-Communications Monthly Review |

MR. McKELVIE RETIRES

. . G. M. Mc- this period he was responsible for the
WIT}ge,f,?: ﬁf,‘,;emfﬁ‘: (gol\'\r{:rnment of design and construction of many roads

India {ast month we havelost the services and bridges and acquired considerable

of an able engineer, administrator a:n:i
ardent champion of the cause of India’s
roads.

i i bruary

Mr. McKelvie was born in Fe
189(ira.nd received his education ab Al.len
Glen’s School, and Glasgow University.
For practical training he spent 2} years,

experience in the construction of buildings

and water-works and famine relief opera-
tions. He was responsible for the com-
pilation of the Central Provinces Specifi-
cations for roads in 1927 and C. P,
Secarcity Manual in 1932.

In 1938 he joined the Central Govern-

Mr. G. M. McKELVIE, C.1E, LS.E.

ostly with a bridge building firm in
&asgzw. He served in the Army for
more than 3 years during the first World

War.

Beginning from 1920 the first 17 years
of hisg servigce passed in the Central P}-o-
vinces (now Madhya Pradesh‘)‘ Durmg

]

ment and was employed in the construc-
tion of buildings, roads and airfields
throughout India. During the Second
World War he organised large airfield
constructi®™ programme in Eastern
India. In 1943 he wasg appointed Con-
sulting Engineer (Roads) and in 1850
as the Road Development Adviser anq

"}
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Joint Sacretarv to the Government of
Tndia.

His contributions to the drafting of the
post-war road development plan, popularly
known as the Nagpur Plan, Motor Vehicles
Taxation Enquiry Committee, and to the
draft Highway Act are outstanding and
will be land marks in the history of Indian
Roads.  During his term of oftice as Con-
sulting Engineer (Roads), the Central
Government assumed responsibility for
the construction and maintenance of
National Highways. Under his able

Delivering his Presidential Speech
at the Simla Segsion
of the I.R.C.

guidance, happy co-operation was achie-
ved between the Centre and States as part-
ners to the common undertaking. The
Roads Organisation which is the repository
of information on allroad matters in India
grew up from his untiring energy.

He is a founder member of the Indian
Roads Congress. Under his fostering care
as the Treasurer and later as the Presi-
dent, the Society was able to stabilize its
finances and serve the profession to g
degree greater than before. He started
the publication of ‘Transport-Communi-
cations Monthly Review’, Under his

June 1958

initiative and guidance the Indian Roads
Congress undertook to lay down road
standards and draft the Indian Roads
Congress Bridge Code.

Mr. MceKelvie was wedded to duty and
his motto was “ Work is Worship .

His broad vision, unselfish devotion,
kindly firmuess, and manifest honesty and
integrity had a tremendous influence  in
every one of hix undertakings,

He was always sympathetic and kind to
his men.

At work in a Subcommayittee.

While solving problems intricate,
Amidst a file or a case,

We found behind occasional frowns,
He hides a smiling face,

At Hashimara aerodrome,

While on his touring round,

He gave his bed to a junior staff
And slept upon the ground,

He was awarded the title of O.B.E. in
1945 and C.I.E. in 1948, ’

—— () —
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Explaining Indian practice to Major General Fleming, the American Réad
) Expert when he visited India in 1946,
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6. MOBILE ADVERTISING VAN ILLEGAL

HETHER a lorry prominently display-
ing advertisements in a car park
could be regarded as exempt from the
provisions of the Town and Country Plan-
ning Act was argued in & test case before
the stipendiary magistrate at Liverpool
recently. The Liverpool Corporation sum-
moned a firm of advertising contractors in
connection with the display of two adver-
tisements on & lorry in a car park in the
city centre for seven and a half hours,
contrary to the Town and Country Plan-
ning (Control of Advertisements) Regula-
tions; 1948. For the Corporation, it was
contended that the advertisements
were on boards attached to the lorry,
and the submission was that it was a
‘“ mobile advertisement station.” The
regulations exempted vehicles and defined
them as being normally employed as

& moving vehicle on the highway on
railway.

The defence was that the lorry came
under that definition as it had been used
for the purpose of maintaining permanent
sites. The whole tenor of the regulations,
was aimed against permanent advertising.
To say they were aimed against a three-
ton lorry which was static for seven and a
half hours made nonsense of them.

The stipendiary magistrate said he was
satisfied:this,vehicle had been adapted or
designed for the main purpose of display-
I g advertisements, and that was a breach
of the regulations. He imposed a fine of £20.

(From * Modern Transport’, March 21,
1953.)

7. STORY OF A SOCIETY MANUAL

PRODUCTION of the blue.covered occa-

sional publications of the American
Society of Civil Engineers— Manuals of
Engineering Practice ”’ — represents an
entirely different process from that used in
issuing & Society Paper. A Paper is the
product of a single author, or the joint
product of two or three men. After
publication, the Paper may be followed by
written discussion and an author’s closure.

In contrast, a Manual is drafted by one
or more individuals, reviewed and amend-
ed by & sponsoring committee, reviewed
by a number of selected ‘‘experts’’, who
furnish constructive criticisms and sugges-

tions, amended again by the committee,
presented to the Board of Direction, which
may make further suggestions or amend-
ments, approved by the Board, and finally
published together with a historical sum-
mary that recites the specific details of the
procedure. Thus & Manual, as the product
of many minds, represents the best avail
able collective thought in its field. Inci-
dentally, a Manual is authorized only if
the material is considered to be ‘ not
readily available elsewhere ’ to practising
members of the profession.

(Extracted from ‘Civil Engineering '—
December, 1952).

STATISTICS AND SWIM SUITS

Statistics are like a Bikini bathing sust.

alluring ; what they conceal is vital.

What they reveal 1s

(From a speech in the Parliament).
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8. CONCRETE CURING TEST

pilot study was conducted to determine
the effect of withholding curing treat-
ment under conditions that favour the
rapid loss of contained moisture due to
ovaporation from the exposed surface of

the concrete.

Specimens 6 in. in diameter and 6 in.
high were cast in metal cans with soldered
bottoms. The moulds were surrounded with
sand and exposed outdoors away from
shade during the summer. The weather
was clear, relative humidity low, and
afternoon temperatures reached 90° to
100° . The temperature of the “and sur-
rounding the test specimens was 65° F. in
the morning at the start of one series and
rose to 100° F. seven hours later. After
10 days exposure, the specimens were

removed from the moulds, placed in water
for two days and then tested for compres-
sive strength.

Two series each containing 24 speci-
mens were run. In the first series 20 cylin-
ders were cured with grey pigmented cur-
ing compound, two each at hourly inter-
vals up to 10 hours ; two specimens were
covered immediately with cotton mats
which were kept damp continuously and
two received no curing treatment whatever,
Half the specimens were tested for com-
pressive strength, the others were sawed
longitudinally, for observation. ¥n the
second series, seven cylinders were cured
with grey and seven with white pigmented
curing compound and seven with metal
lids ; one each by each method at hourly
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intervals up to 7 hours. Of the remaining
three specimens, one was sealed immedia-
tely with & metal lid, one was covered
immediately with a damp cotton
mat; and one received no curing treat-
ment.

The curve shows the principal results
with respect to the strength of the concrete
and illustrates the value of applying mem-
brane cure at the proper time after con-
crete is mixed and placed. The strength
of control specimens that were cured with

HIGHEST WHEN CURING
AT OPTIMUM TIME,

a water saturated blanket continuously
from the time of casting is given a rating
of 100 per cent. Other values are rolative
to this base. When no curing of any kind
was applied the relative strength dropped
to 71 per cent. The ocurve shows that
evaporation of water is beneficial during
the period that the concrete is Plastic

and is bleeding due to the settlement of
the solid particles.

(Extracted from Highway Research, Abstracts,
: February, 1953.)

m—(emve—
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TECHNICAL INFORMATION

June 1863

AN INTERESTING METHOD OF REPAIRING
A CAST-IRON BRIDGE GIRDER

(Ertracted from ‘Engineering’ November 7, 1952)

REPAIRS of a cast-iron girder 1 a
bridge carrying & busy road over the
railway has been carried  out recently
at Northwich Station, Cheshire, by
British Railways, London Midland Re-
ion. 'The bridge has two spans, one of
97 {41 in. over the up and down main
lines, and one of 17 ft B in, over a loop
line: it is 25 fb between parapets, and
has a footpath 5 ft 5 in. wide on one side
only. The deck of gach span is supported
by seven identical cast-iron girders placed
longitudinally at 4 40 in. centres‘thh
jack arches between them. The girders
are of a familiar cast-iron type, hog-
backed, with bottom fanges bowed in
plan, and with cast stiffeners at intervals
along their length.

One of the girders in the longer span,
under the traffic lane and close to the kerb,
was found to have a crack 1/8 in. wide, in
the bottom flange, adjacent to the centre
gtiffener. After the road traffic had been
restricted to one half of the bridge in order
1o relieve the defective girder of live loag,
the roadway surfacing was opened up in
an attempt to ascertain whether the frac-
ture conld be traced in the top flange.
This was found to be impracticable owing
to the presence of a nest of nine Post Office
oables in steel tubes embedded in concrete,
which lay immediately over the girder and
its adjacent jack arches. Detailed exami-
nation revealed that the girder had a sag
of about 1 in., but no appreciable cracks
were found in the jack arches.

1t seemed certain that the erack exten-
ded right through the scction of the girder
and that it had been prevented ’from
talling only by the combined action of
the jack arches and surrounding backing.

The normal course would have been to

of sueh a yepair would have beep heavy,
liecause not only would the Post Office
cables have needed support and possibly
some temporary diversion, but the demoli-
tion of the jack arch on the footpath side
would have entailed temporary support
being given to other services under the
footpath. In addition, the footpath would
have been so reduced in width during the
accupation that it might have been neces-
sary to provide a temporary footbridge.
The only alternative method to offer
substantial advantages was to restore the
liveload carrying capacity of the girder,
by introducing a compressive force in the
bottom flange by means of high-tensile
steel rods stretched between anchorages
attached to each end of the gicder.
Although it was realised that the design
problem was not capable of precise solu-
tion, it was considered that there wasa
reasonable chance of suceess, and it was
decided to proceed with this scheme.

It was evident that the dead load previ-
ously carried by the girder had been trans-
ferred to the jack avrches surrounding
material, and it was, therefore, clear that
high-tensile steel rods would have to be
sufficiently loaded to induce a compressive
force in excess of that due to both dead
and live loads. VFour high-tensile steel
rods 1-1/8 in. in diameter were placed with
their centres 2 in. above the under-side of
the hottom flange, two rods on each side
of the girder. The rods were each jacked
to 45 tons, the nuts tightened against
welded headstocks and the jacks slack-
cned. The residual load in each bar was
then 42 tons, thus inducing a compressive
force in the gicder of 168 tons. Under
this eccentrically-applied load, assuming
a homogeneous section — which would be
& reasonable assumption if the cracks

replace the defective girder, but the costclosed completely -— the compressive stress
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in the cast iron would be well below the
usually accepted safe limit under dead
load plus the Ministry of Transport live
ljoad. The orack did, in fact, appear to
close, though it could not be established
that it closed completely: therefore it
would be reasonable to assume that the
compressive stress in the cast iron under
certain conditions of loading may be high,
but it seems unlikely that it could reach
unduly high proportions sinee some assis-
tance would be offered by the jack arches
and backing material. Moreover, the
calculated extension of the roads under
the jacking load, after making allowance
for elastic shortening of the girder and
steel headstocks, plus { in. for the width
of the crack, was checked and found o be
correct within ordinary limits of measure-
ment.

The rods were connected at each end to
stiff welded-steel headstocks Tbearing
againgst the *‘closed’” ends of the cast-
iron girder. The headstocks were placed
in position from the top without disturb-
ing the tubes of the Post Office cables,

June 1958

and the rods were threaded thro

headstocks from under the bridge.u gléixtxli
the rods were delivered to the site by
road, and might have sustained damage
if each had been in one length, they were
supplied in two lengths and coupled
together on site before erection. The
jacking operation was carried out from
one en_d in two stages, the two inner rods
being jacked simultaneously and then the
two outer rods. 1t was considered adviga-
ble to build & small access chamber around
each beadstock to allow the anchorages to
be inspected and adjustments made, if
necessary. Furthermore, when the time
comes for reconstructing the bridge, the
demolition work will be rendered much
easier than if they had been conereted in.
The projecting screw threads and nuts
were, of course, heavily ocoated with
grease. Although the high-teungile steel
rods are somewhat more resistantto corro-
sion than mild stee), they are in a vulne-
rable position where they sre subjected to
locomotive exhaust, They were, therefore,

wrapped and coated with & bitumen com-
pound.

EISENHOWER ON ROAD

 Neat to the manufocture of the nost modern implements of war as

o guaraniee of peace through strength,

a network of modern roads is as

necessary to defence as it is to our national economy and personal safely
..... . Roads to meet the reguirements of today and the foreseeable future,
instead of the era when automobiles were a luxury and roads were minor
shipping lanes, will be a foundation for the progress nhead.”

T'he bicyele was first used in the eighteenth century.

it (] ——
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CORRESPON DENCE

June 1963

SIMPLIFIED GRAPHICAL METHOD
WORKS BLENDING AGGREGATES

To
The Editor,
€ 'l‘mnsport-()ommunications

Monthly Review.”

Sir,

In the article under the caption ** Sim-
plified Graphical Method Works Blending
Aggregates > on page 94 of the January
1953 issue of Tmnsport~00mmunicati-
ons Monthly Review > there is an error
which might cause difficulties to some of
your readers.

The article says that the sum of the.

distances of any point within an equila-
teral triangle from the three sides is cons-
tant and equals the length of one side.
This is not correct. Actually, the sum is
equal to the height of the triangle which is

3 times the length of & gide. The sum
can equal the length of one side only if

distances are measured along lines para-
1lel to the sides of the triangle.

Confusion would best be avoided by
remembering that the distance of a point
from any side is the same as the distance
between that side and a line parallel to

that side drawn through that point. This
Jistance can be entered against the inter-
cepts which the parallel line makes on the
other two sides. The use of the diagram
would therefore find it useful to note that
the numbers entered on & side of the tri-
angle are indices of Jengths measured not
along that side but alonga direction per-
pendicular to one of the other sides.

As the sum of the distances of any
point from the three sides is constant (and
taken as 100) the infinite number of possi-
ble points within the triangle represent all
the possible combinations of the formula
x+y+42z=100 where Xx, ¥y and z are all
positive. If a straight line is drawn in the
triangle parallel to one of the sides the
region between that line and the apex
opposite gives the restricted field within
which one of the percentages is limited in
its maximum value. By drawing similar
Jines parallel to the other two sides Wwe
can mark out regions within which limits
are imposed on all the three percentages.
Such regions would invariably be bounded

by straight lines parallel to the sides of
the triangle.

Yours faithfully,
A READER

Continued frdm pdga 7

Expenditure Rs Lakhs

(1) (Construction of motor-
ways 40
(2) Construction of State &
Main Highways 735

Less local bodies

(4) Payment to Munici- Rs Lakhs
palities in lieu of 8
per cent of petrol tax 617
(5) Subsidies to local
bodies at 334 per cent Counties 178
Boroughs 112

construction KL 698 (6) Administration 80
(3) Maintenance of State & (7 Rt?search 3
Main Highways 666 (8) Migcellaneous 90
Less local bodies (9) Revenuo _‘5.(1
construction 17 619 1,037
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BUDGETS AND ADMINISTRATION REPORT]

GOVERNMENT OF MYSORE CIVI : A
BUDGET 1953—1954

The following extracts relating to Civil Works have been g
Government of Mysore Budget for the year 1953-54 "9

(In lakhs of rupees)

Revised Budget

Actuals e .
¢ Estimate Estimates
1951-52 1952-53 1953-54
f. Revenue (Civil Works)
1. Rents 1.8% 1.34 1.:;}7
9. Recoveries of expenditure 0.96 8.28 8.91
3. Transfer from Central Road Fund 29.83 24.24
4. Miscellaneous . 7.2% 5.32 3.35
5. Deduct-- Refunds -0.05 -0.04 —0.04
Total 9.97 37.73 37.83
ure (Civil Works)
1. Expenditars (0 21.81 69.87 67.97
1. Original W orks
2. Repairs 33.83 4740 s» 50.40
3. Establishment 14.55 18.89 21.75
4. Tools & Plant 5.51 4.35 5.00
' in-Ai 4.32 20.37 4.10
5. Grants-in-Aid
58.88 27.50 16.00
6. Suspense 0 o
7. TDevelopment Schemes 7}._33 _?_8— e
Total 213.23 246.49 236.59
111, Expenditure (Communications)
Works
() Origi.nal or 1515 1550 1550
1. Ordinary 3 18 o s
9. Development Schemes 13. ) )
®) Repa.i - 26.53 39.03 42.03
1. Ordinary 00 128
2. Development Schemes 13.46 . | .
Total 68.29 106.64 119.90
_ Receipts From Roads '
W 1. Rpeceipts under Motor Vehicle Acts  56.80 57.68 58.63
< on Petrol and Motor Spirit
2. T P er than Petrol 18.24 17.51 18.00
Total 76.04 Y] 7609 76.53
- Continued on page 30
L .’>.’)]~x)3 ( : pag )\‘
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ABSTRACTS

625.858*—~ROAD SURFACES OF
TAR MAGADAM.

Tar Macadam by A. R. Lee (‘Road
Tar,’ September 1951, pages 7-13).

H

The article deals with the types of tar
macadam and tar carpets that are in use
to meet present traffic in Great Britain,
and the specifications adopted in their
construction. The use of aggregates from
soft stones as limestone, igneous rocks
and rounded stones and the effects of
oxidation of tar are also discussed. ‘The
importance of low volatility and oxidation
of tar is stressed. Results of experiments
on the use of tar-bitumen mixture are
included. The essentials of a ‘ dense tar
surfacing > are explained.

625.754— TREATMENT OF ROAD
SURFACE WITH TAR.

The Mechanisation of Road Main-
tenance operations with particular
reference to Hot Surface Dressing by
(. R. Chadwick (‘Road Tar’, September
1951, pages 15-17).

How the use of machines results in
increased outturn and how to match eco-
nomically the general purpose and special
plants on a job are briefly explained. The
effects of site and weather conditions are
also discussed.

625.754 —~ TREATMENT OF ROAD
SURFACE WITH TAR.

The Use of Precoated Chippings for
Surface Dressing by L.F. Cantlay (‘Road
Tar’, September 1951, pages 20 & 21).

An experimental surfacing with tar
precoated chippings, carried out at a
roundabout in September 1949 at the
commencement of Croydon Bypass is
described.

Type A’ tar of 44 E.V.T. with wetted
and unwetted stone chippings was used.

691 — BUILDING MATERIALS.

‘ Economy of Steel in Building’ -J.W.,
Roderick (The Journal of the Institution

of Engincers, Australia, Jan-Feb. 1952,
pages 16 & 16).

Discusses the ways in which economy
in steel material can be secured in design.
Reference is made to the report of Steel
Economy Committee by the U.K. (iovern-
ment which indicated the directions in
which economies could be achieved. A
number of cases where welding of steel
was responsible for reduction in cost rang-
ing between 10 and 50 per cent are quoted.

~

The Design of Aerodrome Pavements
by R. H. A, Cochrane (The Journal of
the Institution of Engineers, Australia,
June 1952, pages 129 to 137).

Describes the current practices of the
Commonwealth Department of Works and
Housing in the design of aerodrome pave-
ments in Australia. Design criteria under
the various conditions such as wheel loads
and tyre pressures, nature of surface
suitable to the crafts, etc., are given.
Flexible and non-flexible (or Rigid) types
of pavements are discussed. Subgrade
conditions, C.B.R. values and compaction
of subgrades are also considered in prepa-
ring designs. Under rigid pavements,
determination of modulus of subgrade
reaction, the use of reinforcement, and
provision of joints in concrete pavements
are also briefly outlined.

518.6 : 624.624-SPECIAL METHOD,
CALCULATION FOR R. C. ARCHES.

A Numerical Method for Analysis of
Two-Hinged Elastic Arches by Deflec-
tion Theory—Dr. P. N. Chatterjee (Jour-
nal of the Institution of Engineers, India
Decomber, 1952, pages 125 161) ’

Analyses the action of a twa-hinged
elastic arch by the deflection method.
Formulae have heen devecloped for caleu-
lating bending moment. The results
of & model test ona two-hinged arch
carried out at the Bengal Engineering Col-
lege, ﬂo;ﬂrah a(;e also included. This
numerical procedure is recommen
the Author for wuse in designing d:ﬁ;h}:az

(Continued on page 28)

* Refers to the Universal Decimal Classification Number, o )
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BOOK REVIEW

“ Publication of the International
Association for Bridge and Structural
Engineering >’ Vol. XII, 1952, issued by
the International Association for Bridge
and Structural Engineering, Swiss Federal
Tustitute of Technology, Zurich, pages 324:
price not stated.

The publication contains 17 Papers, pre-
sented to the Association, on various sup-
jects, Hight are in English, four in
French, and five in German.

The following Papers are in English.

(1) ‘¢ Partially Prestressed Concrete
Constructions, Built in the Eastern
Region of British Railways 194852~
by P. W. Abeles.

The Paper deals with partial prestressing,
its economy and usefulness. Routine
tests to investigate the quality of
prestressing are described and exam-
ples of practical application to 16
road bridges over railways of spans 20 to
50 ft built as composite partially prestres-
sed slabs are given.

(2) ¢ The Design of Small Railway
Underbridges with Special Reference to
Erection and Maintenance under
Traffic”” by P. S. A. Bridge.

The Paper explains the present practice
in the design and maintenance of various
types of railway bridges after discussing
the design loadings and caleulations for
impact effects due to hammer blows, rail
joints and lurching. The use of water-
proofing layers between the ballast and the
deck slab is discussed. Comparative costs
of various types of construction, for a
double deck of 40 ft span, are given. The
choice between welding and riveting for
fabrication is touched upon and reference
is made to current practice in painting
steelwork.

(3) ‘Approximation Following from
the Maximum Condition Applied in
Theories of Plasticity and Earth Pres-
sures *’ by Hermann Craemer.

27

The Paper deals with the Plastic Theory
as applied to beams, frames and plates in
the higher ranges of stresses when the
Elastic Theory has ceased to apply. The
effects of movements in the -ecritical sec-
tions are described and it is shown how ap-
proximations in computing the maximum
stresses do not generally result in
appreciable errors by the use of this
Theory.

(4) ‘“Shear Deflections in Latticed
Structures ”’ by Charles Doveton Crosth-
waite.

(8) ‘< Statics of the Vierendeel
Girder ” by Prof. 1. A. el Demirdash.

(6) ‘“ Model Verification of the Classi-
cal Flutter Theory as Adapted to the
Suspension Bridge’ by Prof. F. B.
Farquharson.

(7) * The Fabrication and Erection of
the ‘“Dome of Discovery” by J. D.
Vaughan.

The Paper describes the fabrication and
the erection of the Dome of Discovery
built for the 1951 Festival of Britain.
This structure has an overall diameter of
365 ft and is probably the largest dome
in the world. The curved latticed girders,
tubular struts, and bolts and nuts were of
steel and the remaining parts of alumini-
um. Approximately 138 tons of steel and
234 tons of aluminium were used in the
construction.

(8) * Mathematical Prediction of Sus-
pension Bridge Behaviour in Wind from
Dynamic Section Model Tests” by
George S. Vincent,

The following Papers are in French :

(1) ¢ Corrosion problems of Con

crete” by Pierre Chevrier and Robert
Houbas,

The Paper deals with the effects of pure
water, s.a.lb water, and frost on conerete
hydraulic structures in France,

(2) ¢ Tests concerning Cree
Shrinkage Losses in Prestresseg Ce::xd-
crete’”’ by Guy Dawance,
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"The Paper deseribes the usc of a simple
testing device to ascertain the creep of
steel and concrote, as shrinkage in con-
crete progresses as it occurs in prestressed
concrete girders, and gives the results of a
few tests.

(3) * The Sectional Method in Slab
Theory * by R.L'Hermite.

In this Paper the Author deseribes a
method of calculations for slabs and fat
coverings with free cdges from theory
of intersectional slabs supported freely atb
the edges.

(4) “ Adoption of Superelevation in
Concrete Slabs of Mixed Constructions
in Steel, and Concrete”’ by M. Qudotte
and M. Guerin.

The design of bridges comprising the
structural steel frame with concrete deck
has been the subject for research for many
years. When the beams are continuous
there is a tendency for the slabs to crack
over the supports. To prevent the slab
from cracking, & compressive stress is
produced 1n it by raising the inner sup-
ports of the continuous beam hefore cast-
ing the slab and lowering the beams to the
original level after the concrete has

Jane 1068

hardened. The slabs are bonded to the
stoel beams by means of bars in the form
of helices welded to the flanges of the
beams and embedded in concrete. The
adoption of the method during recon-
struction of three bridges in France is also
given,

The following are in German :

(1) “ Prefabrication in Steel-Concrete
—Special Constructions” by Prof. ¥r.
Baravalle-Brackenburg.

(2) < Continuous Cylindrical Beams
of Prismatic Cross-Section’ by Ernst
Gruber.

(3) “ The Two-Dimensional Problem
in the case of Periodically Altering
Temperature Effects’” by Prof. Pierre
Lardy.

(4) “Regarding the Influence of
Frictional Forces and Bearing Pressures
in Connection with Prestressing in
Steel-Concrete Structures” by W.Swida.

The volume has been well got up with
numerous drawings, charts, and photo-
graphs. At the end of each of the Papers
in Krench and German a summary of the
Paper in English is included.

(Continued from page 26)

both by the ordinary and deflection

theory.

624.6—INDETERMINATE FRAME
ANALYSIS BY THE METHOD OF
EQUIVALENTS—by M. R. Saha (Journal
of the Institution of Engineers, India—
March 1952, pages, 67-92).

Describes a method of dealing with
frames consisting of members of uniform
cross-section and fully restrained against
lateral sway. It involves evaluation of

final rotation of joints under the influence
of equilibrating moments and is known as
the method of equivalents. The principle
involved is based on replacement of com-
plex frames by equivalent simple ones
and is derived from the fundamental
equilibrium equations of elastic joints.

The theory is dealt with first and then
the practical aspect. Computation proce-
dure with a summary of formulae is
given. An example is also worked out.

— —
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List of Approved Works on National Highways

.

No.

Job No.

713 MD b

723 MD 5

726 BG 34

727 BM 8

717 PB 1-A

729 PB 1-A

724 RS b

731 RS 42

Name of work

MADRAS

Forming a metalled road between
Narayanapuram and Badampadi
along the right bank of the Eluru
canal in the West Godavari Dis-
trict (miles 4%).

Forming metalled road from Gunda-
golanu to Kurellegudam along the
right bank of the Eluru canal in
West Godavari District.

WEST BENGAL

Construction of a bridge over the
Kulik river in the 2nd mile of
Raiganj-Dalkhola section of N, H.
No. 34.

BOMBAY

Improvements to Naroda-Pirojpur

sub-section of the Pirojpur-
Ahmedabad section  of the
Bombay-Ahmedabad National
Highway.

PUNJAB

Construction of a high level bridge
in mile 17/1-2 of the Jullundur-
Tanda section of National High-
way No. 1-A,

Providing overhead line and lighting
over the Beas Bridge.

ORISSA

Black topping N. H. No. 5 between
Ganjam and Madras-Orissa border
(length about 164 miles).

Land acquisition for straightening
the curve from 94/1 to 94/3 qrs.
on Cuttack-Sambalpur road-—N.H.
No. 42.

29

Estimated Cost

Rs (Lakhs)

2.46

3.33

3.07

6.19

1.29

0.46

2.88

0.02

Remarks.
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5. No. Job No.

SAURASHTRA

Improvement and construction of

0. 725 SR 8-A

Name of work

Estimated Cost Remark
Rs (Lakhs) temarks.

the Limbi-Sayla-Dolia  section of
the Ahmedabad-Kandla N. H. No.
8-A in Saurashtra (length 27.6

miles).

5.37

RAJASTHAN

10. 728 RJ 8

Tmprovement and

widening of

Jaipur-Ajmer road (N, H. No. R)
in miles 12/5-16 in Rajasthan. - 0.43

KUTCH

11. 730 KH 8-A

Construction of the Kandla-Chirai

section of the Kandla-Ahmedabad
National Highway No. 8-A in
Kutch (excluding eross drainage

works).

5.21

(Continued from page 25)

A BRIEF REVIEW OF THE MYSORE BUDGET FOR 1953-54.

HE budget estimates of the Govern-
ment of Mysore for the year 1953-54
anticipate a revenue of Rs 2062.25 lakhs
as against an expenditure of Rs 2219.58
lakhs indicating a deficit of Rs 157.33
lakhs.

The expected revenue during 1953-54
from Civil Works indicates a slight in-
crease (Rs 0.10 lakhs) while the expendi-
ture is less than the provision in the re-
vised estimates for the previous year by
about Rs 10 lakhs. The apparent fall in
expenditure for the current year is due to
the transfer of Grant-in-aid to Local
Bodies to a different head of Account and
also lower grant under Suspense—An
additional amount of Rs 10 lakhs has
been provided for Buildings, which will

be met from the Capital Account of ¢ (tivil
Works outside the Revenue Account.’

Expenditure on Civil Works forms 11.5
per cent of the total State revenue for
1953-54. For 1952-53 (Revised Estimates)
and for 1951-52 (Accounts) the corres-
ponding ratios are 12.5 per cent and 11.6
per cent. The percentage for 1953-54 be-
comes 11.8 if we take into account the
contributions to Local Bodies previously
included under ““ lixpenditure on Civil
Works *” but now transferred to a different
head of expenditure. The expenditure on
Communications only works out to 5.8
per cent of the total revenue for 1953-54,
5.4 percent for 1952--53 (Revised Estimates)
and 3.7 per cent for 1951-52.

e () e

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

ROADWAY :—That portion of road which is
carries traffic—includes carriagewa
TRAFFIC LANE :—The Longitudinal

road, regarded as
safely the forwa

traffic.

designed for and
y8 and shoulders.

strip of the carriageway of a
of unit width, to accommodate
rd movement of one line of

30
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List of Books added to the Roads Organisation
Library during April 1953 '

1. The National Sample Survey Gene-
ral Report No. I on the first round
(April, 1950-March 1951.)(Issued by
the Department of Kconomic Affairs,
Ministry of Finance, Government of
India, 1952).

2. Transactions of the British Ceramic
Society, Vol. 51, No. 7, July, 1952,
containing two articles:

(i) Particle size analysis from Sedi-
mentation curves by A. H. Nissan.

(i) A Contribution to the dgtermi-
nation of Plasticity by M. Linseis.

3. The Indian Standards Institution
(Certification Marks) Bill, 1952 (as
passed by Parliament).

4 Bulletin of the Permanent Interna-
tional Association of Read Con-
gresses, Paris, Bulletin No. 131.
(Science Industries, 2, Rue Paul
Cezanne, Paris (VIII)

5. Report on the Lighting of Vehicles.
(The Standing Joint Committee of the
R.A.C., AA_RS.AC, 66 Whit-
comb Street, London, WC2, 1951).

6. Street Lighting—The Road Maker’s
Library Vol. No. 12. by J. W. Wal-
dram (Edward; Arnold & Co., Lon-
don).

Her Majesty’s Stationery Office, Lon-
don.

7. Report to the Minister of Transport
on Motor Cycle Accidents-Com-
mittee on Road Safety.

8. Twenty-Fifth Annual Report of the
London and Home Counties Traffic
Advisory Committee for the year
1949.50. Issued by the Ministry of
Transport, U. K. (County Council of
the West Ridingof Yorkshire, High-
ways and Bridges Department,
County Hall, Wakefield).

9, Scheme for the Training of Work-
men (Preliminary’ Handbook), by
S. Maynard Lovell

10. -Do-
book).

{Advanced Hand

11. Classification, Coding and Machi-
nery for Search-UNESCO/NS/SL/3,
dt. 30-6-1950. by S. R. Ranganathan
(United Nations Educational Scienti-
fic and Cultural Organisation, Paris).

Highway Research Board, 2101,
Constitution Avenue, Washington 25,
D. C.

12. Highway Planning : Bulletin No. 31
—Presented at the 29th Annual
Meeting by J. S. Shattuck and K. B.
Rykken.

13. Volcanic Ash and Laterite Soils in -
Highway Construction-Bulletin No.
44. Presented at the 30th annual
meeting.

14. Frost action in Soils-A Symposium
-Special Report No. 2, Presented
at the 30th annual meeting, 9-12,
January, 1951,

15. A Summary report on Soil Stabili-
zation by the use of Chemical ad-
mixtures-Tech. Development Report
No. 136, by R. €. Mainfort (Civil
Aeronautics Administration, Techni-
cal Development and Evaluation Cen-
tre, Indianapolis, Indiana, 1951).

Pierce Hall, Harvard University, Cam-
bridge, Massachusetts

16. Electro-Osmotic Stabilization of
Soils, Harvard Soil Mechanics
Series No. 3%, by Leo Casagrande.

17. Effect of Rate of loading on the
strength of Clays and Shales at
constant Water Contents—H.S. M.

Series No. 39, by A. Casa
S. D. Wilson, .~ grande and

31
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18. Permafrost—H.S. M. Series No. 37.

by Karl Terzaghi

19. Proceedings of the Association of

20. -Do-- -Do- -Do-

21

22.

23.

24.

25.

26.

27.

Asphalt Technologists

Vol. 19.

Paving

Vol 10.

The Downtown Parking Problem
(The Transportation and Communi-
cations Department, Chamber of Com-
merce of the United States, Washing-
ton 6, D.C.)

Application of Cold Mastic Asphalt
Compounds to the Sealing of Joints
4nd Cracks in Rigid Pavements—
Engineering Experiment Station
Bulletin Series, Vol. 5. No. 3. March
1951. (The University of Kentucky,
Lexington).

A Study of Land Values and Land
use along the Gulf Freeway, in the
City of Houston, Texas, 1951.
Prepared by L. V. Norris and Herbert
W. Elder.

(Texas Highways Department Highway
Planning Surveyer, The U. N, Depart-
ment of Commerce, Burcau of Public
Roads, Washington),

Annual Report of the Canadian
Section of the International Society
of Soil Mechanics and Foundation
Engineering (June 1950-June 1951)
Soil Mechanics Bulletin No. 2.
(Tech. Memo. No. 22). (Association
Committee on Soil and Snow Mecha-
nics, National Researchh Council,
Ottawa, Canada, 1951).

Proceedings of the Fourth Annual
Northwest Traffic Engineering Con-
ference held at the University of
Washington, Seattle, May 17-18,
1951 (Highway Planning Survey,
State of Washington, Department of
Highways, Seattle, 1951).

Roots of Numbers by Means of the
Binomial Theorem Publication No.
84. By J. E. Lothers (Oklahoma
Agricultural and Mechanical College,
Stillwater).

Proceedings of the First United
States Conference on Prestressed

28.

30.

31.

32.

33.

34.

35.

36.

37.

32
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Concrete-August 14-16, 1951. (May-
sachusetts Tnstitute of Technology,
Cambridge, Massachusetts).

American Society for Testing
Materials 1916, Race Street,
Philadelphia 3, Pa.

American Society for Testing
Materials Vol, 50. Committee

Reports, Technical Papers.

Symposium on Bulk Sampling-
Presented at the 54th Annual Meet-
ing of ASTM at Atlantic City, N. J.,
June 18, 1951-Special Tech. Pabl.
No. 114.

Symposium on Structural Sand-
wich Constructions-Presented at
the 54th Annual Meeting of the
ASTM at Atlantic City. N, J,
21-6--1951—Special Tehnical Publi-
cation No. 118.

An Analysis of the Effect of Particle
Interlocking on the Strength of
Cohesionless Soil by B.K. Hough
Ministry of Transport, Berkeley
Square House, London, W. 1.

Pedestrian  Crossings: Lighting-
Circular No. 681, dt. 5-7-1952. (DS
21768/1/9332).

Standard Conditions of Contract for
Road and Bridge Works-Supple-
mentary Conditions of Contract-
Circular No. 53617 dt. 19-9-52.

Application of Aerial Photography,
Reprint No. 6, Jany. 1951. (Reprint-
ed from HRB Bulletin No. 46;
1951) (Virginia Couneil of Highway
Investigation and Rescarch, Char-
lottesville, Virginia).

Construction and Maintenance
{Texas Highway Department)
lelletin No. 12, 1952. (Texas High-
way Department, Austin 14, Texas).

S‘oil Engineering by Merlin Grant
Spanglar (International Text Book
Company, Seranton, 1951).

American Railway Engineering
Association Bulletin No. 496, Vol.
53.'Sept.-0ct,, 1951, Containing an
article ‘ Investigation of Distri-
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bution of Pressures under Bridge
Rocker Shoe Slabs’’ —Submitted
by Committee 15-Iron and Steel
Structures as an advance Part of its
1952 Report, By M. B. Lagaard
(American  Railway  Engineering
Association, 114, South Corroll Street,
Madison, Wisconsin).

38. Lateral and Vertical Pressure of

39,

40.

Granular Material in Deep Bines-
Bulletin No. 172 by Robert A.
Caughey, Calvin W. Tooles and

44.

45.

46.

Alfred C. Scheer (Iowa State College

of Agriculture and Mechanic Arts,
Ames, lowa).

Proceedings of the Kentucky High-
way Conference held at the Univer-
sity of Kentucky, 5-6 April, 1951-
Bulletin No. 10, June 1951. Edited
by E. Everett Elsey (The Engineering
Experiment Siation, College of Xngi-
neering, University of Kentucky,
Lexington).

Durability of Steel Sheet Piling in
Shore Structures-Technical Memo-
randum No. 112. (Beach Erosion
Board, Corps of Engineers, Depart-
ment of Army, Washington, 25 D.C.).

Central Board of Irrigation and
Power, India, New Delhi.

41.

42.
43,

Programme of  Proceedings of the
23rd annual Meeting of the G.B.1.
& P-Part II-Technical—Sections A

and B, 1952.
—Do— Sections C, D, and E.
—Do— Sections F,G,H, I, and J.

June 1988

The First Five - Year Plan by the
Planning Commission, Govt. of India.
(The Manager of Publications, Delhi.).

Report on the Conference on Unifi-
cation of Standards held in June
1952. (The American Society of
Mechanical Engineers, 29, West 39th
Street, New York, 18 N.Y )

Aggregation of Soil:—Its Theory
and Practical Application, Trans-
lated from original Russian Book
on Soil by D. G. Villensky and
A. Howard (Commonwealth Scienti-
fic and Industrial Research Organisa-
tion, 314, Albert Street, East
Melbourne, C.2., Victoria, Australia).

The Aluminium Development Asso-
ciation, 33, Grosvenor Street, London,

W.L

47.

48.

49.

50.

51.

33

Symposium on Aluminium in Road
Transport, London, 14th Feb. 1950.

Aluminium Alloy for Road Vehicle
Bodies with Notes on Design and
Practice.

Guide to the use of Aluminium in
Public Service Vehicles.

The Application of Aluminjum and
its alloys to passenger Road Service
Vehicles—an Introductory Survey.

Technical Report No. 22 of the
Uttar Pradesh P.W.D. Irrigation
Research Institute-Annual Report
on Research Progress During the
Year 1951 by J. N. Mitra and others.
(The Supdt., Printing & Stationery,
UP., Lucknow, 1952).
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FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMISER TESTING PUMP:

The satisfactory running of an oft
engine is largely dependent ypon the
condition of the ‘Atomiser or Atomisers,

We strongly recommend every user
of Ruston or other makes of oil engines

to invest in a Ruston Atomiser Testing
Pump.

CRANKSHAFT ALIGNMENT INDICATOR:

For use in fixing new engines and
periodical checking of existing installations.

Applicable to any size of make of
engine, whether Horizontal or Vertical,
which has three or more crankshaft
bearings and webs as small as 2!/, apart.

EXHAUST DIAL THERMOMETERS: -

! Made by Messrs. Coley
4 Thermomeoters Lid, England.

To measure the tempera
ture of Exhaust. Indispensible
for use with multi-cylinder

engines to check proper load
on each cylinder.

Supplied with Co-Axial
Stem, if required.

GREAVES COTTON & CO.LTD.

‘4-FORBES STREET, FORT, BOMBAY,

Branches:

AHMEDABAD © KANPUR © MADRAS o BALGUTTAGne

HOT-WATER THERMOMETERS:

Made by Messrs. Heath Hicks
& Perken ( Thermometers ), Ltd,
Engiand.

To measure the tempera-
ture of Jacket water accurately.

Please meution this jonranl when replying tn advertisements.
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Bhupendra Nath
Bose Avenue

laid with

2" Hotmix Asphaltic
Concrete with
Mexphalte 30/40 and
sealed with 80/100
sand blinded.

Lansdowne Road, West
of Park, laid with 2”
Hotmix Asphaltic Con.
crete with Mexphalte
30/40 and sealed with
Mexphalte 80/100.

BURMAH-SHELL .. IN INDIAS LIFE AND PART OF JT

85v-865
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS
&
Specialists in Design and Construction of R. C. C.

Structures, Bridges, Buildings, Water Supply and

Drainage Schemes, Sanitary Installations etc. . . .

Sole Licensee in South India for the
Italian ‘R’ System of Prestressed Concrete.

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

Telephone: 88316 & 88549, Telegrams: * VITOPUS”, Madras.

THE HINDUSTAN CONSTRUCTION CO., LTD.
We operate on an extensive scale as Civil Engineering Contractors.

And Specialize in the following :

ROADS, CAISSON AND MONOLITH SINK-
ING BY DREDGING AND UNDER

RAILWAYS, COMPRESSED AIR,
ROAD AND RAIL BRIDGES' FOUNDATION WORKS,
EARTHWORKS, PRECAST PILING,

RAILWAY AND HYDRO TUNNELS BUILDINGS,
ETC. DOCKS AND JETTIES ETC.

WE ARE ALSO SPECIALISTS IN :
GUNITING, CORE DRILLING, GROUTING AND SEWAGE PURIFICATION.

THE HINDUSTAN CONSTRUCTION CO., LTD.

Head Office:
CONSTRUCTION HOUSE, BALLARD ESTATE,

BOMBAY.

Please mention this journal when replying to advertisements,

Pleate mention thia jonrnal when replying to advertisgementa,
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MASTER

GASOLINE OR ELECTRIC

CONCRETE VIBRATORS

for ALL Concrete jobs

COMCRETE VIBRATOR

FOR USE ON HIGHWAY AND BRIDGE WORK, PAVEMENTS,

REINFORCED CONCRETE BRIDGE PILES, MASS CONCRETE,

BRIDGE DECKS, CONCRETE ARCHES, FOOTINGS, GIRDERS
OR BEAMS, COLUMNS AND FLOOR SLABS ETC. ETC.

AVAILABLE FROM STOCK :—
Sole Agents . —INDO-AMERICAN COMMERCE LTD
15, PARK STREET,
CALCUTTA-16 Paone : Crry 5202
GramMs: WESTDAX
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Pleagse mention this journal when replying to advertisementa,

o,
¢ j

LASTS LONGER
AND SERVES
BETTER

THE SHALIMAR TAR SPRAYER

This light, hand operated
Sprayer has been speciall
designed for Road wor

under Indian conditions. ¢

It is very efficient, easy to
=t operate and maintain and I
am sturdily bullt for long service.

SHALIMAR TAR PRODUCTS
/@y “ (1935) LTD.

6. Lyons Range, Calcutts,

MANUFACTURED AND
SERVICED BY

stTe/s

Please mention this jonrnal when replying to advertisements, e



Transport-Communications Monthly Review June 1068

CONTACT

McLEOD & CO., LTD.,
FOR

ROAD DRESSING MATERIALS
COLFIX-EMULSION

OR

HOTFIX-ASPHALT

AT
D. G.,, S. & D.,, CONTRACT RATES.

Says a contractor of his
TOURNAHOPPERS

“‘No other machines could have
handled the riprap and rock

work in the cut off section withoue
costing us too much money.
Tournahopper’s electrical control
system is far superior to

other methods. We can operate
these machines better, manoeuver
better and work in footing
conditions where other units
cannot be used. Tournahoppers
are very satisfactory for all types
of haulage conditions and materials
| recommend them very highly.”

Tournahopper is intarchangeable
with other LeTourneau units.

A deets” William Jacks & Co.Led.

Calcutta Bombay Madras

1

1 ... s—— ‘ '1‘; i | )
’“):) ’,} Yo /1\/ ~—

~ Please mention this journal when replying to advertisements,

NYR-T7 )

B i
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OF THE

INDIAN ROADS CONGRES3S

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

Publications.

Volume IX—Part 4—Qctober 1045
Volume IX—Bound—Madras 1945
Yolume X—Part 4—August 1946
Volume XI—Part 4—May 1947
Volume XI—Bound-—1947

Volume XIlI—Part 1—September 1947
Volume XII—Part 2—January 1948
Volume XII—Part 3—April 1948
Volume XII—Part 4—March 1948
Volume XII—Part §—September 1948
Volume XIll--Bound—1947-48
Volume XIII—Part 1—December 1948
Volume XIII—Part 2—January 1949
Volume XIII—Part 3—January 1949
Volume XIII—Bound—1948-49
Volume XIV—Part 1—September 1949
Volume XIV—Part 2—December 1949
Volume XIV—Part 3—December 1949
Volume XIV-—Part 4—July 1950
Volume XIV-—Bound—1948-50
Volume XV-—Part1—August 1950
Volume XV-—Part, 2«November 1950
Volume I .
Volume -XV—Part 4—August 1951
Volume XV—Bound--1950-51
Volume XVI—Part 1-—~November 1951
Volume XVI-—Part 2-—March 1952
Volume XVI—Part 3—April 1952
Volume XVI—Part 4—~October 1952
Volume XVII-—Part | —December 1952
Volumo XVII-—Part 2-—Jannary 1953
Volume XVIiI—--Part 3—January 1953
Road Research Bulletin No. 1 vee
I. R. C. Standard Specitications and Code of Practice for Road Bridges
p in gndia (l;)fi'll)1 Chief E
roceedings of the ef Engineers’ Conference at Na
Post-war Road Development in India gpur on_ the

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS.,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
NEW DELHI-2.
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