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REPORT 01!' THE SUB-PANE:£. ON ROAD ROLLERS OF THE 

INDUSTRIAL PLANT AND MAcHINERY (HEAVY) pANEL 

Int•·oduction.-TbiB Panel ·was constituted during !Jw latter part of 1945 
as· a Sub-Panel to the main Panel dealing with Indnst1ial Plant and Machinery 
(Heavy) to consider the manufacture of road rollers in India. It was not 
found possible to examine the road roller question in detail until some pro
gress had been made in investigating the possibility of manufacture in India 
of Industrial Plant and~ :Machinery in general. 

Demand fm· Road Rollers.-There has so far been no manufacture of road 
rollers in India and the whole of India's requirements has lmd to be inlported. 
No import figures are available in the published statistics ; a.nd the figures 
given below have been estinlated on the available data obtained from several 
sources. 

The Transpor& Department, as the re•ult of a questionnaire addressed 
to all inlportant Administrations in India, estinlats the number of road rollers 
registered in the tPuntry (including the States) at 1,800 to 2,000. · Most 
of these are, however, more than 20 years old, and many have not only served 
their u.eful life but are beyond T"flair. It is estimated that of the total 
number available only 900 to 1,000 power driven road rollers will be fit for 
US<' during the next few years. 

At a Conference of the Chief Engineers of Provinces and States held at 
Nagpur in December 1943, it was recommended that the inlmediats (tsn 
year) post-war mileage of roads should be placed at 147,000 miles of hard crust 
roads (National and Provincial Highways and Major District Roads) against 
an existing mileage of 79,000 miles and of earth roads (other District and 
Village roads and National Trails) at 253,000 miles againat the present mile
age of 163,000. At the same Conference it was estinlated, on the assump
tion of the completion of the programme in ten years and at the rats of II 
miles of new construction or 25 miles of maintenance for one road roller per 
year, that the minimum demand for roa<'! roller~ wo1fld be 3,01!_0. It was ~o 
decided at the meeting, as a matter of lmllled1ats rmportance, that pending 
manufacture in India, which would take tinle, o1·ders should be pill ted forth
with for one-third of the final requirements of road ~oilers to take up th~ road 
construction work which would be required immediately on th ce!!Sahon of 
hostilities. Accordingly indents for new road 'rollers have alre\dy htten 
placed as follows :-

United Kingdom 
Australia 
United States of America 

India 
Total 

250 

260 
;109 

709 
*1,500 

2,2011 

• To be manufactured on a co-orclination basis between the Ordnance factories and 
(e\'V private workshops. 
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With the estimated 900 to 1,000 serviceable road rollers now available 
in the country, the immediate estimated demand for road rollers has boon 
met. 

On. th« basis of the figure of 3,000 road rollers to be kept in continuous 
service in the country, it was estimated by the Transport Department that the 
sustained annual demand for road rollers in the form of replacements would 
be about 300 after the year 1952. It was also pi"Ovisionally decid_ed by t:OO 
same authority that of the 3,000 'road rollers, a third should be diesel umta 
and the rest steam units. Assuming the life of a diesel unit at half that of a. 
steam road roller, the sustained annual demand after the year 1951 would 
be-

150 road rollers (diesel) a year. 

150 road rollers (steam) a year. 

At the present day average cost of about Rs. 25,000 per road !roller, the 
annual replacement cost of these road rollers may be taken at Rs. 75 lakhs. 
At the pre-war rate (1935-36 cost basis) this is equivalent to Rs. 41 lakhs. 

· The annual demand for" spares" may be taken at the same amount, Rs. 75/41 
lakhs. 

DEVELOPMENT OF MANUFACTURE OF ROAD ROLLERS IN INDIA 

During World War IT, there was certainly some manufacture of small 
diesel engines and the manufacturing capacity might hereafter be expanded 
to form the nucleus of diesel road roller manufacture in India. Unfortunately, 
such manljfacture has not yet reached a stage of development which would 
justify it being said that diesel power units for road roller construction can 
be made in India in any great quantity, altboucrh one firm bas taken an 
" educational order" to manufacture 6 diesel road rollers in the country. 

For the manufacture of steam powered road rollers, there is no manu
facture of either steam engines or steam boilers, though extensive repair and 
maintenance work of this type has been undertaken in several of the railway 
workshops. It is understood that one engineering workshop has already 
worked out a scheme for the manufacture of locomotives for the railways, 
and this ruigh£ very soon lead to the manufacture of steam powered units for 
the manufacture of steam road rollers in India. 

As already stated, however, 1,500 road rollers, of which· 500 are to be 
diesels and 1,000 steam, are already being manufactured in India on a co
ordination basis between the Ordnance Factories and private workshops. 

Roughly speaking, the following components go to make road roller 
units:-

(a) Power unit, either a diesel engine power unit of .about 30 BPH 
or a steam boiler and steam engine power umt of about 3() 
BPH. 

(b) A Frame, to carry the power unit and trmtsmission. 

(c) A Steering Head. 

(d) A Steering Fork. 

(e) A Fore-Carriage. 
(f) A Steering Gear. 
(g) A Speed Reduction Gearing and Power Transmission unit 



(h) Clutches. 
(i) Spring Mountings. 
(j) Brakes. 
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(l) Fuel or Feed Water-Tanks, and 
(m) Miscellaneous Fittings and Instruments, etc. 

With such varied types of component parts and the limited annual de
m,-,.ud of 300 a year, it should be evident that it will not .be economical to 
manufacture and assomble all the component parts in on· workshop. The 
mos prac oical coUt'S ' would .ba to set up a road roller rna 1ufacturing and 
assembling workshops where only a few of the major compon·.mt parts such 
as the underframe, etc., would first be made. The other component parts 
should be manufactured in other engin ·ering workshops suited to turn out 
specific types of products such as castings, steam boil&s and engines, diesel 
engines, rolls, reduction and transmission gear units, etc. This is the method 
of manufacture suggested for. the manufacture of Industrial Pl•mt and Ma
chinery (Heavy) in general. 

REQUIREMENTS OF CAPITAL GOODS 

Matl'.riala of Oonstruction.-The ·materials of construction are mostly 
iron and steel. Alloy steels and non-ferrous alloys such as brasses and bronzes 
will also ba required in limited quantities. The alloying elements like nickel, 
chr,•mium, copper, zinc, tin a.nd a~timJny, etc. will require to be import.ed 
to begin with. 

Substitute alloys that require less of these alloying elements might be 
developed with the development of the machinery industries in general. 

For the highly stressei parts such as the power units, steering gears 
speell reduction gearing and powN transmission urrits, certain special alloy 
steels will be required. For sleeve bearinga and . for miscellan9ous fittings, 
non-ferrous alloys will be necessary. 

Rolled, Sections.-Fortunately at the present stage of development of ths 
metallurgical industries in India, the greater part of rolled sections of steel 
in general dam,.nd for this ma.nufa.oture a.re being rolled in grea.t quantities. 
Such rolled. sections in demand for this manufacture are channels, plates 
and angles, etc. 

Foun<lries.-Ths majority of component p•n·ts that go into the cons
true ion of a ro~d. roller are usually castings. The cylindrical biock of ths 
power u~t, be it a diesel engine or a. steam engine, is invariably a. casting. 
The ste.ring he._:l and the steering fork ars also castings. The rolls or wheels 
may be castings for the major part of their construction or they may be mads 
up of mild steel plates. There ars many other parts as well that are cast
ings. 

Though there ars several iron foundries distributed all over India, the 
greater part of which are attached tC' ·~me ,.,f the engineering industl'ies al
ready existing, yet fsw foundries have been developed O!l modern lines to turn 
out the heavy castings reqnired for this :ndu•try. .Most of the foundries in 
India ars poorly equipped for the production of these heavy casting>. Thers 
1s usually too much of sand contamination, and except a f w foundries, there 
is generally no sand cleaning and control. :F..-n .. pt in a f w foundries, there 
is no mechanical eqnipment for the proper cleaning of castings, nor are there 
any annealing .fnrnaoos provided to permit of proper annealing of oa.stings 
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Fw-ther, modern technique of metallurgical controls and metal pouring is not 
much practised in most of the fmmdries which are therefore not qnite suitable 
for the manufact.ure of road rollers. 

The steering head and the steering fork, etc. must be steel castings if not 
forgings. Except in the Ordnance Factories and a few private workshops 
there is no manufacture of steel eastings in India. With the establishment 
of steel foundries proposed for the development of manufacture of Industrial 
Plant and Machinery (Heavy) there shoulil be no difficulty in obtainlng pro
per steel castings for the manufacture of road rollt>rs. 

Forging.•.-The forgings required for the construction of road rollers 
are not massive. They are required in the construction of power units 
for the small parts of the gearing, transmission and steering systems and fo; 
the spring mountings, etc. Except in the Ordnance Factories, and a few 
private industries, where certain forgings are made mostly for wagon cons
truction, there is very little organised forging in this country. 

For the development of manufacture of Industrial Plant and Machinery 
(Heavy), it was propoeed tn organi•e a few forge shops. The manufacture 
of road rollers like other heavy industries cannot be undertaken satiafa.c
torily without forge · shops. 

Welded, Riveted awl Structural Work.-The underframe and the fore 
carriage of road rollers are usually riveted structures. The boiler and the 
fuel oil or water tanks are also of riveted construction. There is very little 
of welded construction in the manufacture of these component parts. The 
art of riveted construction is well developed in India, and there are several 
private concerns that can adequately meet the industry's demand. The 
welding industry had made sreat prowess. durin~ the war period. MO<lern 
t.eohn{flnq of1 woldinp; 'hn.f.l dHvHJoperl fo R. hlp;h Rfn.nrlA.rrl, n.nrl H. l;".n.n h" n"-
pectcd that Revera.l of the riveting operations that 1>re now in vogue Will 8 o~n 
be replaced by "welding". Unfortuna:tely, the Indian Boiler Regulations 
are so rigid in the respect that no w~lding is permitted in the construction of 
pAori•"' Rnbjf'rot. to Rten.m preRFmre in sptte of the fn.ct t.hA.t in U. ~· n.nd tJ. R. A 
such welding had been approved and become common practiCe of Jato. It 
is time that the Indian Bo~er Regulations are ~fted a~d b.'?ught in line 
with the up-to-dn.to pro.ettoc a.bron.d, And wcliling pormtttod tn tb.e oon~
truction of small boilers like those required for road rollers. Along with 
auch welding practice should be developed the technique of X -ray photo
graphic method of inspection as well: · Such cons~ctio?- wiU simplify the 
manufacture of steam road roller boilers that are mvanably small in size 
and of low pressure construction. 

Gears, Sturing, Gearing awl Transmission Gearing, etc.-These high 
grade products are required for the construction of road rollers. These pro
ducts are not being manufactured satisfactorily anywhere in India.. High 
duty, precision gear units are n~cessary for the manufacture of ro:'d rollers. 
For the manufacture of Industl'131 Plant and Machinery (Heavy) m general 
the setting up of a. few of such gear manufacturing units was P•?Posei[, In 
the meanwhile the greater part of these products can be made m the Ord
nance Workshops. 

Tube8.-Steel tabes are required for the, manufacture of the steam 
power unit, viz., the boiler. There is ilo manufacture of tubes in India. 
It is understood that the plans for the manufacture of tubes have taken shape 
and applications for the import of plant have been registered. In the mean
while, all tubes that are required for the manufacture of road roller boilers 
must b1 imported. 
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Miscellaneous parts such as Cranks, Flywheel-s, Clutcl•es, brakes, Springs, 
Bearings and Fittings, etc.-There is in India no org >nised m"nufacture of 
these products of the desired grade or quality. Rolle~ bearings required, 
m·>stly for the gearing and transmission systems require to b3 imported as it 
would be some years before these can be satisfactorily manufactured in India. 
In connection with the manufacture of Industrial Plant and Machinery 
(Heavy), the manufacture of certain ancillary products such as these was 
proposed. It is ouly after such units of manufacture are established, that 
it wiJ! be possible for this country to get supplies from indigenous sources. 
In the meanwhile some of these manufactures can be taken up by the, Ord· 
nance Factories which are eqnipped for that work. The rest must be im
ported. 

OWNERSHIP OF THE INDUSTRY 

1llarket.-Tbe purchasers of power driven road rollers will consist al
most entirely of Government Departments, local· bodies, the railways, State 
Governments, and public bodies generally. For this reason the Govern
ment should exercise control over the manufacture. 

Private Capital.-& tbe yearly demand will be small (300) and there 
is not much likelihood of an export market being developed in the near future, 
the manufacture of road rollers can never form a separate industry. Indus
tries engaged in other forms of machinery and plant manufacture, however, 
will be glad to undertake the supply of road roller parts and there is no danger 
of lack of capital for this. The total capital to be invested to supply 300 
rollers a year will be in the order of 1·6x75=120 lakbs on the 1944-45 cost 
basis-(See main report Industrial Plant and Machinery Panel). Since 
however this manufacture will be distributed among several factories, the 
on.pit. .. i rnqnirwl J..v Mol• will he iiompli•utlvoly !uuttll. 

Oovet•nment Oonltol.~Govcl!'liment control can bo llxeroised by laying 
down specifications, by inspection, and by issuing instructions that public 
bodies are not to purcl1ase road rollers that do n'ot comply with the speoi
Houtions. 

~'ECHNlCAL PERSONNEL AND TECHNICAL ADVICF: FROM ABROAD 
AND CO-OPERATION; WITH FOREIGN FIRMS 

Technical Personnel.-The greater part of th.e specialist's advice neces
sat'Y for the development of this industry must at present be oht•ined from 
abroad. There is good engineering skill available in India prov~ded that 
such skill a.s is available in tho Ordnance Workshops and in a few l!ldustrial 
organisations can be utilised. Thet'e is sufficient skilled a.nd semi-skilled 
labour available in India, but; as the mech'>nioal industries in general develop, 
there will surely be a serious shorl;age in this respect uule~s iman;]iate st3ps 
are taken to educate and train the necessary personnel. 

Technical Advice.-'fhere are a.l; P"esent; no developed desig!ls for the 
manufacture of roa:l rollers in India but such desig!ls ara now bei!lg dav >loped 
during th > course of the ma.nufacturo of the 1,500 raad rollers alre,.dy in 
hand. It will be necessa,ry to obtain at ·first furt;her assisl;anoe from abroad 
for designs, specifications, patent; rights, etc. on s >me relevant basis. 
This is already being done in co-operation with foreign firms. 
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LOCATION OF 'IBE INDUSTRY AND STAGES OF DEVELOP

MENT 
Location.-As already stated, the demand (300 rollers a year) is not 

great enough to warrant the setting up of a single plant .to m~nufacture co:~ 
pletely in one place all the road rollers required. It IS e~t1mate? t~at 
output of not less than the equivalent of 1,500 units a year would JUSti~Y the 
•etting up of such a plant. Rollers, however, could all be ~em bled In on~ 
place and the best location for the assembly plant would be m the East 0 

India near other plant handling heavy machinery. 
Stages of Development.-About 50 per cent. of the parts and fitt~gs 

required can be manufactured in India at the present time. Standardtza
t.ion of designs and specifications would much accelerate development and 
is practicable as the oonswners are almost entirely Government departments 
and public bodies. 

Designs aruL StaruLa,·disation.-As there has been no manufactnr~ of 
road rollers in India, there are no developed indigenous clesigns. Dcs1gns 
drawings and specifications require to be obtained from abroad. As most 
of the road rollers are usually stationed far away from the industrial centres 
and workshops, serious difficulties relating to servicing and maintenance 
are to be taken into account. Uuless large quantities of spares are stocked 
and distribute~ t<> var!ous centres in the country, the servicoo bility of the 
road rollers will be senously affected. The more varied the designs of road 
rollers in service, the larger would be the stock of the spares required. If 
the road rollers on th? ot~er hand are standardised in design and size, there 
will be a great reductiOn m the stock of spare to be consnmed. Such stand
ardisation w~ not only redu.ce the cost of servicing but also lighten the prob
lem of techruca.I staff reqwred for servicing which is an important factor 
w be considered. 

At the Conference of the Chief Engineers of Provinces and States already 
referred to, great s~re.~ was laid on this ben6fit of standardisation. It was 
stressed that mult1phc.1ty of types was quite unnecessary and was to be 
avoided as far as yossrble.. It was ~eed at that time that the following 
types would practiCally satiSfy all anticrpated construction, and maintenance 
needs ; all road rollers to be three wheelers, half the number of new purchases 
8 tanners and the other half 12 tonners. At the same Conference modern 
trends of roller constru~tion were discussed. The advantages of the diesel 
type were weighed agamst th~se of steam, and it was decided finally that 
only one-third the total quantrty newly acq\jired should be diesel. It. was 
recommended that all road rollers should be manufactured to approved 
standard designs, that the m~ving parts of .s and· 12 ton types should be 
interchangeable wherev~; possible . and that m the case of diesels the pro
vision of interchan!!eability of engmes, gear boxes, fuel injectors, and other 
units was to be ins':'ted up~n. Th~e conditions might ultimately make it 

"ble to standar·dise two siZes of diesel power units, and two sizes of steam 
~er units. The rollers and. framework might also be standardised to two 
~ only and adoptable to e1ther type of power. units. 

,Approved StaruLa:cJs.-Tbe question was further studied by the Trans-
rt Department whrch approved two standard designs, one for diesel road 

po llers and one for steam road rollers. These standards are 8 ttached as 
ro endix I. All rollers constructed to these standards will be of one weight 
:~~Dil, but by means of a mechanism which will adjust the relative weights 



" between the front and rear .roller, the effect on the road surface ordinarily 
obtained by employingrollers of different weights is achieved. It is proposed 
to enforce these standards for all rollers· manufactured in India. 

Steam Power versus Diesel Power Road Rol/er.-At the Conference of 
Chief Engineers of the Provinces and States, it was recommended that. a 
third of the total quantity of the newly acquired road rollers should be of the 
diesel type. For Indian con~itions at present the widespread use of diesel 
road .rollers cannot be recommended. ·. The advantages and ilisadvantages 
of the two types of road rollers are as below :-

'J.'he Diesel' Road Rollers ~Pha Steam.· RCJad Rolle•rs 

1. }t, uses a .fuel which at present has to be 1. 
imported and often hd.s to be carried 

It uses coal or wood fuel which are 
indigenous products. ·Special road 

side· trees are often ·grown "to supply 
fuel for these road rollers. 

long distances by rail .. 

2. It is subject to heavier 'wear and tear 
than the steam road roller because the 
engine travels faster (1,000 r. p. m. 
against 160 r. p.m.) and at a highar 
temperature' ; gear reduction to the 
slow speed of the roller is correspond
ingly·~ greater resulting· in more gea._r 
"tvear and owing to its design, the num
ber of engine parts is much more · 
(several hundred against a. few score) 
and lesS substantial in make ·which 
again makes for shorter life and heav
ier maintenance charges. 

3. The engine is snsceptible to damage 
from the duat laden air often encoun
tered in road work. 

4,. The torque characteristics are not as 
satisfoctory as those of a steam roller. 

5. The diesel road roHer can be started 
up and shut down in a few minutes 
and does not consume fuel when 
standing temporarily idle on a job. 
It is therefore particularly suitable 
for black-top road work. 

6 • It is not dependent on good water 8s 
steam roller and is not dangerous to 
work. 

7. It is more expensive but 1~ trouble
some to overhaul and can generally be 
repaired much quicker. than a steam 
road roller. 

2. The engine is composed of a few 
heavy parts which move compara
tively -slowly ; the gearing is 
simpler and more substantial ; 
there is no clutch ; no change of 

gear is required in ordinary running 
as speed is adjnsted by steam press· 
ure and reversing is simple. 

3. Not appreciably affected by dust in 
the air. 

4. Covered under item (2). 

5. The steam road roller takes an hou.z. 
to start up and cannot be tem .. 
porarily shut down. 

6. Is dependent on a good water sup
ply and is subject to steam hazards: 

7. It requires boiler inspect-ion every 
year which may entail extensive 
stripping. Overhsnl takes time. 

A ratio of one diesel to two steam road rollers was recommended by the 
Chief Engineer's Conference. Thia recommendation is based on much ex
perience. 

SUMMARY 

Arrangements have already been made to meet the existing ','pent up " 
bemand for more than 2,200 power driven road rollers and the sub-panel ia 
only concrened with providing for a long term demand of 300 rollers a year. 

This dema.nd can be satisfied without setting up any special industry 
tomanufacture rollers since component parts oan be made by manut"..cturera 
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of other plant. Materials. for construction &h'eooy exkJI; iu lntli~~o 01' wiiJ 
l&rgely be provided as other (larger) industries develop. Government owner
ship is noi recommended but Government Control through specifications 
and inspection is desirable. Technical personnel can be trained (and is 
being trained). Advantage lta.s. a.lready boon ta.lton of ~ho fn.oilitioe n.vn.iln ble 
in Ordnance Factories in India and of technical advice from abroad so thali 
it will now soon be possible to produce an i¥genous design. Similar ar
rangements are in hand to work out detailed specifications, acqnire p&tont 
rights, and manufacture component parts not hitherto manufactured in 
India.. 

Generally, the Transport and I. &: S. Departments have already solved 
most of the problems on which the advice of tWs sub-panel was required. 

G. M. Me. Kelvie. . • Ch .irman. 
J ang Bfr Singh , Member. 
A. J. Lund Member. 
F. G. S. Martin Member. 
W. B. Neilson 
S. Anthammkrishnan 
J. Furguson* 
C. S. N. Raju 

Member. 
Member. 
Member. 
Secretary. 

*As Mr. J. Furguson has left India. per.manen,tly, tho report has not actually been ai~ 
b7bim. . 



Q'QVEBNHENT OF n<DIA 

WAR TRANSPORT DEPARTMENT-ROADS ORGANISA'i'ION 

Specification f<>r Steam Road Roller 

Bpecifloation No. MPS-1, rl.rttea. .10tk A1>ril, 1946 

(Note.-Any subsequent revisions of this specification will bear tll& 
same number but will be distinguished by the date of issue). 

l, The roller shall be of the maker's latest standard three roll design•· 
except that this design "shall be modified where necessary to comply with 
the current Indian Boiler Regulations. 

2. In tendering,_ the cont1·actor is deemed to have knowledge of the
Indian Boiler Act and Regulations together witib tile amendments thereto 
and must sign the decla.ration to this effect on the Technical Schedule An
noxure IV attached to this specification, at the time of tenderina. Copies. 
of the Boiler Act and Regulations may be obtained on payment" from the 
office of the Labour Department, Government of India, New Dellii. 

3. For the purpose of the Indian Boiler Act, under this specifica•ion 
the competent " Inspecting Authority " during manufacture will be notified 
in the invitation to. tender. 

4. The tenderer may at his discretion p11t forward a design departing: 
in certain particulars from tibia specification, but he shall state clearly in his. 
tender any such proposed departures. from this specification ; no such de
parture however, will be accepted wh10h contravenes the Indian Boiler Re-
gulations. . 

5. The roller shall be constructed thrpughout of the best material and 
workmanship complete with all accessories. All material used in the cons
truction of the roller shall, except whem modified by this specification, comply 
in all respects with the standards laid down by the British Standards Insti•· 
tution for similar material. 

6. Weight.-The weight of the roller in working orrler shall he between 
8 and 10 tons or as required to meet the requirements of para. 28 of this spe
cification. .A variation of plus or minus 5 per cent. shall be allowed on the 
maker's declared weight. 

7. Boiler.-The boiler shall be of the loco-multitubula.r type and shall 
comply in all respects with the Indian Boiler Regulations. The thickness 
of plate, irrespective of boiler size or pressure, shall be not less than three
eighths of an inch. 

8. M ountings.-The mountings as listed in the Technical Schedule 
Annexure II attached shall be provided. They shall be of substantial cons
truction first class workmanship and material, and shall comply in all res
pects bo'tb as to construction ·and as to the method of fitting with the Indian 
Boiler Regulations. 

9. Grate Area and Heating Surface..-The grate a.rea an!f heating sur
face shall be of ample size, suitable for burning wood fuel or inferior coal. 

10. Manlwles and Washouts.-Man hand-holes and washout plugs to
permit of the efficient 'fashing out of the boiler shall ·he provided. . The
provision of t!Jese shall be on a liberal scale, and ease of access is essential. 

II. Chimney.-. Tho chinmey shall project well above the awnillg level 
and be fitted with spark arrestor. 
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12. Feed Water Tank.~The feeil wn~er tank shall have a. oapam Y 
not less than 75 gallons. 

13. Bmle·r Feed Pump.-,-A feet\ water pu~p of a~ple ca.pa.city dri~eh 
from the engine shall be provided, together With a sruta.ble valve t!'-ro T~e 
which surplus water pumped ca.n be returned to. the feed water tank. . 
feed pump shall be securely bolted to a rigid member of the roller chasSlB· 

14. Boiler Feed Injeetar.-An injector of ~e "Penberthy" or ot~er 
approved make of a.mple capacity to feed t4e boiler under normal w~rking 
.conditions shall be provided. The injector shall be fitted aslow.,s practicable 
to eneure the minimum lift, and shall be protected from .heat. It shall be 
1mitable for dealing with feed water at temperature up to 120° F. 

15. Lagging.-The lagging shall be of substantially detachable tYJ?e, 
made up of non-conducting material, a.ucJ neatly finished on the extcnor 
with suitable 'heet steel and rLmovable hoop bands. 

16. Enriine.-The. engine shall be of the reversible, horizont.al, single 
cylinder type, bolted to a base saddling the loco type boiler. All bearings 
shall be of solid bronze and all important bearings shall be adjustable for 
wear. Reversing gear of a good type shall be· providod and all wearing sur
faces shall be accurately fitted and finished to a·fine smooth surface. Valve 
spindles and piston rods shall be of mild steel ground and fitted with br?ss 
neck rings and adjustable glands and locking nuts. The gland packi;'ll 
shall be metallic or a good quality fibre. If fitted with piston valve With 
inside admission, a simple form of seal on the valve spindle is admissible. 
The valve may be of the flat or the piston type and if of the flat type shall 
prefcmbly be of gun metal .. Cylinder drain cocks which can be operated 
_from the foot plate shall be fitted and with pbtou valverl' ngines ,, good form 
<>f at'·'·<-m:>tic release valve shall be fi;.tcd to the cyli· der heads ; alternative
ly, approved automatic release valves without drain c<>cks will be accepted. 

17. Cylinder.-The ·cylinder •hall be steam jacketed and effectively 
lagged and shall be of close grained cast iron without blemish or flawand 
suitably designed to withstand full boiler pressure. The underside joint. 
face shall be machined true and located with dowels or fitted bolts. Safety 
valves in direct connection with the steam space shall be provided in ac
cordance with the Indian Boiler regulations. 

18;, qover;wr :!nd Counter.-Provision shall be made for fitting a governor 
of tl1e Pickermg or other approved type and the application of a lock-up 
mile~ge recorder or counter of the " Harding " or other approved make, if 
reqmred. 

19. Pi<Jton Val.ve.-1£ the valve is of the piston type it shall be of 
118lected cast iron and fitted with cast iron spring rings, th~ whole working 
in a valve chest liner having the parts accurately machined. 

20. Piston and Pu!IO'TI. Rod.-The piston shall be of selected cast iron 
and fitted with cast iron spring rings. An wearing surfaces shall be smoothly 
and accurately finish&.] and where made of mild steel shall be gr.,und. 

21. Connecting Rod.-The oonneoting rod shall be a solid steel forging 
ac cn;ftely machined where required and fitted wj.th bronze or gun metal 
bearwgs. 

22. Crankshaft--The crankshaft shall be accurately machined from a 
high quality steel forging. 
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. ~3. .Lubrication.-{)ylinder lubrica-tion shall be provided either uy a 
positive mecha?ical lubricator drhren from. the e~gin~ or by approved dis
plac':'me~t lubncator. Shafts shall be proVIded WJth nng or other approved 
lubrwa.twn. The remainder of the lubrication throughout the roller shall 
b.e of an effective ~YP? suitable for operation in tropical and desert condi
tiOns and by semi-skilled. labour. ?'he lubrication, fittings shall include 
w:eather .and dust--excluding reservOirs of large capacity. 

24. TraruJmission Gea~ing.-The t:ransmissio;n gears shall provide for 
two roads speeds of approx:un. .. tely 1 mile per hour and 21 miles per hour, 
th':' gear w~eels shall be of specially .selected cast or forged steel, all teeth 
be:mg ma~hine-~u~ except those o~ the :"low running final drive. They shall 
comply With BntiSh Standard specificatiOn No. 436 as far as applicable. The 
gearing shnfts shall be best quality mild steel aocnratsly machined. The 
gears &h»ll be efficiently guarded and lubricated. The design .shall be such 
as to make it impossible for more than one gea.r to be in mesh at one 
time. 

25. Reversing Gem·.-A reversing lever with notch plate quadrant 
having three positions forward and reverse shall be provided. 

26. Front and Rear Rolls.-The rolls shall be constructed of mild steel 
or of cast iron of a high quality ·equal to that of the best imported makeo. 
All wheels, including the front roller, shall have detachable centres. The 
holes for securing the•e centres to the outer portion of the. wheel shall be jig 
drilled in order to ensure absolute interchangeability. The front wheel 
or roller shall be in two j>a.rts each revolving independently on the axle and 
its path shall overlap the paths of the re.ar wheels by not le.•s than I!" 
on each side. Good quality bronze bushes shall be provided in tlie wheel 
bearings. The front wheel or roller shall not be less than 3'-3" in diameter 
and 3'-7" wide (in halves) and the rear rolls not less than 4'-9" in diameter 
and I'-2 • wide. The thickness of the front rolls shall be not less than 1" 
if of cast iron or !"if of mild steel ; the thickness of the rear rolls shall be not 
less than ll" if of cast iron and Ill" if of mild steel. The hubs shall have 
renewable gun-metal bushes and shall be lubricated by "Stauffer" type 
lul,ricators· or by pressure type lubrication. 

27. Scrapers.-Adjnstable spring scrapeiS shall be provided at the 
front and rear of the rear wheels and adjustable scrapers at the front and 
back of the front roller. 

28. Variation in Rolling Pressure.-Tenderera shall put for ward their 
prctposals for providing ballssting or other device ~o give road pre~ure on the 
rear rolls ranging from 350 lbs. to 470 lbs. per mob width of urn. Water 
Ballasting will not be accepted for this purpose. 

29. Differential Gear.-A differential gear shaJl be incorporated in the 
drive to the res.r rolls. The pinions and bevel wheels shall he so constructed 
and fitted that when assemblbd the load is evenly distributed between all the 
bevel pinions. A locking device shall be provided so as to cut the differential 
~~:ear out of action when required. 

30. Forecarriage and Fork.-The fork shall be of oast steel or mild steel. 
The forecarria.ge and forecarriage bracket shall be of ample strength for 
rough usage. 

31. Steering Gear.-The steering gear shall be controlled by a hand 
wheel acting through a worn gear and spirally grooved chain barrel and 
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ch..,ins on 1;he front roll fork, or th"ough otho approved type of mechanism. 
Provision shall be made for W.king up baokla.•h. 

82. Sh,.fts.-All shafts, including a:<'les, shall be of good quality ~d 
sU>el suitably fini.•hed and working in well lubricated bronze bllshed bearmgs. 

33. Brake.-A hand wheei operated hand brake acting on large dia• 
meter brake drums fitted to the rear wheels shall be provided. The brake 
bands shall be lined with approved friction ma.terhl giving adequate hold
ing power under all climatic conditions ; the brake shall hold the roller 
stationa7 on an inolihe of l in 5 in either direction. 

34. O<>ntrola.-AU controls and levers shall be arranged so that they 
can be conveniently operated by che driver when on the foot-plate. 

35. Acces .. ibility.-All ma.chinary shall be so designed as to afford 
easy access for .cleaning, lubrication, repairs and adjustment. 

36. Oentre of Gravity.-The cent ·e of gravity of .,he roller sha.ll be as 
low as possibl>, comistent with the provision of suitable road clearance. 

37. Fuel, Bu»>cer.-An adequate fuel bunker shall be provided. 
38. Awning.~An awning extending the full length of the rolhr shall be 

provided. This shall be of sheet metal lihed with timber or of other ap· 
proved design. 

39. Ou.rlainB.-Side and end "roll-up " curtains of heavy waterproof 
material' shall be supplied together with slraps a.nd buckles for securing 
these when not in nse. · 

40. Draw B~r.-A strorg ·cast steel or mild steel draw bar attachment 
shall be fitted at the rear of the roller. A draw bar pin shall be provided, 
attached te the roller by a chain; 

41. Equipment.-The tenderer's standard set of accessories shall be 
provided as shown in the Technical So hedule-Annexure III attached. 

Note.-Wat<>r sprayers, water lifters, windina drums and lamps are not 
. ~ 0 

reqnll"ou. 

42. Extras.-The tenderer ma.y quote as an ext.1·a for any be1n ·which 
he recommends which is not included as standard equipment or not men
tionJd in this specification. 

43. I 1l8tructional literatul'e.-An instruction book or books d~aling with 
the ru~ and ma~te~nce of the boiler and all moving parts of the roller, 
tog~ther wtth a lubncat1on chart, shall be supplied with e wh roller. Spare 
copteg of these books and charts shall be supplied totalling twice the number 
of rollers ordered. 

44. Too!a.-The tenderer shall supply with each roller suoh tools as 
a.J'O •:eqnired :'or the efficient mcint~nance and ope ·ation of the roller at site. 
p,_,ttoulars of tools propos.Jd. shall h• i.nol.tded in the Technical Schedule, 
Annexure III. The tools shall incl11de with e:LOh roller ono ten tonlifuing 
and trave!'sing jack of approved make. A fitting shall be cast on or securely, 
attached to the fi'Ont fork or oth6I' convenient pta·Je to hold the jack on tha 
roller when it is tl'avelling. 

45. Tool Box.-A spacious and well fitted lock-up sheet steel tool box to 
accommodate all tools shall be supplied whioh shall be " built-in " or welded 
on the roller. 
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46. Sparea.-The tenderer shall show in the Technical Schedule, _u
nexure III, a full list of spare parts he recommends to cover a pe iod of two 
years' workin'··. Two copies of a comprehensive illustrated spare parts list 
shall be supplied with each roller. 

47. Finish.-The roller shall be paint·'d with high quality woather 
resisting paint to the maker's standard finish. 

INSPECTION At.~ TEST 

48. Boiler material.-The contractor shall give notice in writing to the 
Inspector when the boiler and firebox plates, tubes, etc., are ready for ins
pection and test at the works of the manufacturer and shall forward a sclw
dule in duplicate of the materiHJ ordered. Each plate shall be clearly marked 
in two pL'tces with the serial number, brand and makm·'s name ; af~er satis
factory test and surface inspection, tl~e plates will be stamped for identifi
cation by the Inspecting Officer. · The stamp marks must be visible on the 
outside of the completed· boiler shall and on the inside of the firebox. To 
facilitate identification in a completed boiler, the marks shall be ringed 'lith 
white paint. 

49. Boiler Inspeotions.-The Contractor shall give in writing to the 
Inspector when the pla .es have been received by him fi·om the steel makers 
and are rea.dy for identification by the Inspecting Officer, who will if neces
sary re-mark any plate where an opening will remove the original marks . 
.Any defect revealed in the plates dlU'ing working up shall be .brought to the 
notice of the Inspecting Officer before further work is put in on the plate. 
Subsequent inspections and teats including hydraulic test shall be carrried 

. out in accordance with the Indian Boiler Act and T ndian Boiler Regula-
tions. 

50. Boiler Identification Marking.-After satisfactory hydraulic test 
and approval the boiler shall h~tve stamped upon its front plate in a conspi
<l.llous position the following particulars :-

Maker's Name .• _.- ......... ···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. . 
I. S. D. No .................. · .. ··.· ..... · .. ·············· · .. . 
Tested to. . . . . . . . . . . . . . . . . . Lbs. per sq. in. Dat" ............. . 
W. P. . •.•.•................ Lbs. per sq. in. 
Govt. Mark (as given in f.he contract schedule.) 

Inspector 'a Atamp ............• · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · · .. 
Indept No ........... , . . . . . .. . . . . .. .. . . Date ................. . 

51. The first roller of a type shall be inspected under steam on a pit 
and tested under brake, and indicator cards shall be taken. The engine 
under such teet must develop economically at. its .n~rmal speed ":nd working 
pressure of the Indicated Horse Power at whiCh It IB rat<,d as giVen by the 
maker in the attached Technical Schedule Annexure I. After sati•fa,tory 
test all bearings and wearing surfaces shall be opened up for inspection. 
The finished roller after completion and painting shall be weighed in the 
presence of the Inspecting. Officer on a suitable weigh-bridge. The roller 
shall then be loaded to full capacity and tested on the road under all nonnal 
conditions of service. It will be required to climb· an incline of not '""" 
tha.n I in 5. 
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The brake shall be t.ested on this-incline !>nd shall hold the ro~:~ 

securely .in either direction. The roller sba~l stee~ and manoeuvre, "';;be 
the engine working 1!-t all speeds and notches forward a~d rev.,rse, to , 
entire satisfac1;ion of the Inspecting Officer. After sat!S~actory. road t"st 
the bearings and wearing surfaces shall be opened up for mspectwn. 

Subsequent rollers shall be tested under steam at the discretion of the 
Inspector. 

52. Cost of testing--The contractor shall provide all labour, fac~ties, 
tools and apparatus necessary for all tests. The cost shall be included m the 
tender price. 

53. Acceptance.--Approval in writing from the Inspector shall be the 
only acceptance. 

54. Marking.-The Government marking given in the contract schedule 
shall be cast on the maker's name plate. 

55. Paclcing.--After approval, the roller shall be securely and suitltbly 
prepared for rail or sea transit. All easily detachable fittings shall be ~emoved 
and separately packed ; jointing rna teria.l where neoessar,y must be molu~ed" 
for refitting. Bright pa. ts shall be efficiently protected h·om corroswn 
where necessary and shall not be packed in straw. All packages sba~ have 
stencilled upon them in good oil p&int the consignee's address as given m the 
schedule. Cases shall have stencilled upon them in addition net and gross 
weights and description of contents. Stencil plates shall be provided by_ the 
Contractor. A packing note, detailing the Mtores, ind>nt number and 1tem 
numbers is to -be eucloaed in each package. A duplicate copy of this P'wki.Ilg 
note shall be sent separately to the consignee by registered post, and a 
triplicate copy shall be provided for the Inspector. 

56. Drawings.-The Contractor shall supply without charge one general 
arrangement print of each roller to a scale of not less than 3/4" per foot. He 
shall also supply in duplicate with each boile.r all drawin«s a3 required under 
the Indian Boiler Regulations. All drawings shall sho;, the I. S. D. No. 
the Contract No. and date, the Indent No. and date the item No. and the 
name of the ~ontractor. The drawings shall be ha~ded to the Inspecting 
Officer at the trme of final in•pection and will be initialled by him as correctly 
representing the roller and boiler as made and finished. 

57. Boiler Gertificate.--To comply with the Indinn Boiler Regulations 
the Contractor's certificate of manufacture and test and the Steel :Maker's 
certificate of manufacture and results of tests, shall be completed in dupli
cate ~y the _Contractor and handed to the Inspecting Officer at the time of 
:final 111Spectl0n. They will be forwarded by him to the Inspector. 

58. As soon as pos•ible after acceptance of the tender th~ Contractor 
shall forward calculations with reference of the Indhn Boiler Act and equa
t~ons showing compliance. therewi~h. The applicable Regulations and equa
tiOn." shall be clearly shown agall!St each calculation. 

TECHNICAL SCHEDULE ANNEXURE I. 

Blank Boilm· Gertiftcates (See Clause 57). 

For I. S.D. Boiler No. see schedule of contract and Chuse 50. 
Technical data. to be give;, at the time of tendering :-
Net weight in worki~ order. , , •• ; •.• . . . . . . . . tolll! ............ Cwts. 
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Net wei~ht. of empty roller, ............. ,... tom ......... Cwts. 

Ground pressure per inch of width. Front roller. maximum •.......... 

Front roller minimum . .......... .. 

Hind Wheels maximum ......... . 

Hind Wheels minimum ......... . 

Method by which rolling preesure is varied .. ·_ ............•.•...•... _ 
Number of gears and speed in each ge~r on level. ........•.......•.• 
Maximum grade roller will climb ............................ . 
Cylinder(') Dia and stroke. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ....• 
R. P. M. of engine, normal. ................................. .'· .. . 
I. H. P. at normal R. P. M ....................... ~.. .. ........ .. 
l\finimum turning circle (outside radios)........... . . .......•.....• 
Steering rollers. . . . . . . .. . dia .......... width... . . .. thickness ..... . 
Driving wheels .......... dia .... ~ ..... width . . . ... . . . thickness ...• 

LubricJtion, method of. .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ! • 0 .......... .. 

Boiler external firebox. . . . . . . . long . . . . . . . . wide . . . . . . . . high. 
Boiler, internal firebox . . . . . . . . long . . . . . . . . wide ........ high . 
. . . . . . . . . . . . . . . . . . diameter ...................... long .. 

Thickness barrel plate .......... · ............................. inch. 
TlJiclmess Firebox wrapper plate ......... - .................... inch. 
Thickness Firebox front plate ................................ inch. 
Thickness Tube plate ........................................ inch. 
Tubes .... : . .. No ......... Over·a.ll dia ...... thickness .... length ...... . 
Type of Furnace crown ................ · . · . · · ........... · .. · ...... . 

Rec'·angular crown girders .......... in deep ........... in thkkn<"ss .. · .. 
. . . . . . . . . . . . . . .-. . . .. . . .. . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . in piteh. · 

Crown screw stays or bolts. . . . . • .. ; ia. . . . . . . . . • . . . • . . . . . pitch. 
Water space stays .................. dia . . . . . . . . . . . . . . . . .pitch. 
Longitt.dinal stays .................... dia .................. pitch. 
H-ating sm·face, firebox ........................ · ........... sq. ft. 
Heating ~urface, tubes ............ · · · . · · · · · ............... · ·sq. ft. 
Heating surface- total. ...................................... sq. ft. 
Grate Area .................................. ; ................... . 
"Vorking pressure of boiler .................. _. ....... lbs. per sq. inch. 
Maximum calculated w01•king pressure of boiler with factor of safety of 
not less than four .................................. Ibs. per sq. in. 
Capacity, water tank .....•.............•.....••.•.•• , ••• gaUons. 
Oapacity, coal bunker .............................. ·, .••••..•.• cwta. 
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·•rECHNICAL SCHEDULE-ANNEXURE IT-MOUNTINGS 

The following sba.ll be fitted to each boiler :-

A. Douhle Spring Safety Va.lve, 
fitted on cylinder steam 
ja.cket, in direct communi
cation w,itb boiler steam 
space. 

:B. Two Gunmetal Water Gu~t· 
ges with prot% tors or reflex 
gua ges ; rocks to be ashes 
tos packed and to be self· 
clnsing. 

•C. Two Feed Cheek Valves o~ 
gnnmetal, with intermedia
ate shut-off va.1vt>~, for in
jector and feed pump. 

il). Blow-down asbestos packed 
cock of gunmetal, complete 
with spanner and spanner 
guard. 

E. Pressure Guage of Bourdon 
type with gunmetal syphon· 
working pressure to b; 
marked with a heavy red 
line. 

F. Fueible p1r.g of National In
surance pattern, with re
mo~vabJe cone. 

Q. Signal Whistle gunmetal, 
with cord. 

H. Blower · Stfam Jet and 
valv1 , wit.h rod. 

1. Starting or Throt.tle V alv" 
with rod 1\n<l lever. ' 

J. Asphan, .::f steel plate, with 
front and rear regulating 
dooro operated from foolr 
plate. 

K. Firing hole door, w'ith air 
grid and baffle. 

L. W atfr I€'Vel indicator. 
Jf. Reertrs, FirelJars, etc. 

. Maker 0flt . Be f. 
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'rECI!N!CAL SCHEDULE--.AN1'.-EXURE m. 

STANDARD .AccEssoRIEs SPAREs AND TooLS. 

TbesP .shoJI oonsist ganamlly of th" following :-
Tool box, stool, with galva.nisod padlock and two keys. 
Hammer, fitter's } lbs. 
12-inch second cct file and ha.ndle. 
Cold .chisel. 
Caulking tool. 
Two shit"ti.ng spanner(!, 0 in. /3/4 in, 3/4 in.fl in. 
Full set douule-and spanner&. 
Sp111e aet mn.nholo and mudhole joint rings. 
Spn.re set packing fot all gln.nds. 
Half gallon can filled ·with lubrionting oil. 
Half g<>llon oau fillod with oylindor oil. 
Grease in tin for stauffer cups, 7 Ius. 
One pint oil feedor. 
Watar ftlUUel. 
Two gallon galvanised bucket. 
Two tube brushes and on3 rod. 
Set fh·ing tools-slice, rake, pricker bor and shovel . 
.Assortn .. ent split pins, Etc. in tin box. 
2 lbs. cotton waste. 
Six sponge cloths. 

Fr08t cogs, or suitable non-slip fittings in. lieu, shall be prollided if Mlle4 
for in the contract schedule. 

SPARE PARTS for 2 years' working, to include the following :
Sot pi"ton rings-
Set crankshaft main bearings. 
Set oonnaoting rod ba..'ltrings. 
Set first motion sh"ft bearings. 
Sat second motion shaft bnshos. S<>t re,.,- a.xle bracket bush""
Set pumps suPtion and doli very valves. 
Two sta uff<lr grease cups. 
Six grease nipples (if fitted). 
s:x boihr tu l>es. 
P1essure ga.ugo: 
S~t JirOb'loiS· 
·one dozon gaugo g'a.sses and pacldngs (or two reflex glasses and jointa) 
One fueiblE plug, National Jn'ltl!'anco po.tto>rn. 
Six removable plags for Na.tioruJ Insuranca pattern. 

TECHNICAL SCHEDULE-Al.'<NEXURE IV. 

Declaration (to b.- signod at time of tendering) :-

Wtt hereby undertake that the bo;lor offored w'll comply in all raspeot. 
rith the Statutory roquir<mcnta under the India Boiler Aot, 1932, ths Indian 
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:Boiler Regulo.tions' i924, as aniendil<i up to 1st 1\broh,, i938; and any amant~ 

ent or correction to the present date, a.nci also WJth B. S. No. 931/19 
~nd any amendments thcrtto, and that tho. boiler will u!ld<·r e:dsting sta.tu. 
tory regulations be allowed full-rated workmg pressure m India. . · 

We tender _in ftlll knowledge of the prov_isio~ o.nd requiremen~s of ~he 
so.id Act and the Britiilh Standard SpecificatiOn c1ted, and the Ind:w. Boiler 
Regulations. 

Signed .................... ; ............. · 

Date ................ · •...•• ~ .o • • '· • ; • • • 

GoVERNMENT oF !Nna 

WAR TRANSPORT DEPARTMENT--ROADS ORGANISATIO}'f 

Specification for Dil!8e! Road "Rolkrs No. MPS.2, dated 30th April, 1946 

(NoTE-Any subsequent revisions of this specification will bear ~he 
same numbe1 hut will be distingui£hed by the date of issue). 

1. The J·oll<r& shall be of the maker's latest etundard thre<· roll type 
designed fm· efficient operation in tht · Tl·opics. 

2. The road roll<rs shall be of robust construction, simpla in .design, 
control and mo,intormnce for use by Indian hbour. The engine shall be well 
balanced and the roller·sha.ll·be froe from oxtrossive vibration at all operating 
6peeds. The power unit shall be of ample oapa.dty for the rolling capacity 
of the roPer, to work economically fo1· long periods under the most exacting 
conditions. 

3. The tenderer may at his discretion put forward a design departing 
in certa.in pa-rticular~ from this specification, but ho shall state clearly in hi• 
tendu any s11ch proposed departures-from this specification ~ 

4. The ro:lm shall be constructed thlougbont of tho best material and 
workmMl.•hip, oomplotc with all aocossorie•. All material used in the cons· 
truction of tbe rolkr shall, except where modified by this specification, com· 
ply in all rospocts with tbe st>>nd'l.rds laid down by the British Standard, 
Institution for similar material. 

5. Weight--The weight of the roller in working order shall be between 
8 and 10 tons, as required to meet the reqnirGments of pa.ra. 19 of this speoi· 
fioation. A variation of plus or minus 5 per cent shall be allowed on the 
maker's declared weight. 

6. Di1!8el Engine-The diesel oil engine may have single or· multi 
cylinders. It &hall be of the compression ig1.ition type and be dEsigned. for 
positive and cer·toin starting from cold. It shall be capable of developing 
ample power to opcratt the Hiller efficiently when working fully loaded. and 
ballasted undor the following conditions- : -

Temperature 

Humidity 
Altit11de 
Gradient 

l21i°F. 

90 per oent. 
• 2000 feet. 

• linli. 
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aS>;, ~~·en~e .ehalJ. conform generally to B. S. Specifice.tion No. 649 aa £-.r 
in s pplwahJ<.>.'. It .. •hn,R:h<f· of tl10 totn,lly <>rJCl?sed tJ'}JO and in nddition shall 

tnt. 
0 f:O.r n..• Is pra.ctJcn Me be protected ngamst woa.ther and unauthoriSed 

;erft:>renofl. 

fa . 7 •. Cooling fl?tstem-Tlta Engine cooling syst.om shnll. be of n.n ·efflcinnt 
l'din.tor ty]lo. It siutll bo of ample cooling c:tp!toit._y n.nd snitahie for the 

11 'Dlbtlo conditiollB spo<>ified in para. 6 ·of tltis spocifiontion. 

1.· . 8, Gove1'1>M·-Tho engine ·•ball b~ provided with 8 senBitive governor 
or O'o11trolling the speed. · 

h 
9. Pilters-~Amp)o air and Juhricnting oil filters shall be providedc These 

8 all be suita.hfo for "dosort; ".conditions. 
10. Fuel Tan~The fuel tank slw1l httve n. cnpn.oity sufficient foi· 

at least 30 hours running under normal working conditions. · 

11. Olutchea-The clutehes shall ·be suitably protected and be of the 
~~~ric lined or other approved type. The clu!ches shall have renewable 
linings easily accessible for inspection and servioe. 

12; Gear Boz and ·Gearing--The gGars shall be totally enclosed in "· 
robust gear box having an oil bath or in which is incorporated a suitable oil 
Pump. providing nmplo lubrication to all wearing .surfaces-; ;IDput and output 
shafts shn.JJ be efficiently oil see led. 'J'he_.gear ratws as provided shall be such 
that the roller is capahll' of operating in either diroction within a range of 
7/8 mile per hour to 4 milo per hoUJ. All gear hox shafts, except the output 
iihaft, shall te of suitable alloy steel and all heavil~ loaded fust running· shafts 
BhQJJ be mounted in adequate ball or roller bearmgs. 

13. Differential--The di~ereutial goar. shall be efficient~y guarded and 
lubricated. If inside the mam gear box, 1t. sl~all comply with B. S. speci
fication No. 436 as £'11" as applicable ; and if mcorporated outside the gear 
box, the pinions and bevel whee~s sJ;al1 be so constructed and fitted that when 
assen'.b!ed the load is evenly d•str1buted between all the bevel pinion.:. A 
looking device shaD J,e provided so as to Cl4t the difforoutinl gear out of action 
when required • 

.14 .. All gear cn.ses shall have covers of ample size and readily removable 
for exa.mination. 

15. Final Dri,e--The final drive shall be through $pur gears direot to 
the rea.r rolls and be etfoctivdy guarded and lublioated-

16., Ifil.bricatwn-Lubrication of the diesel engine shall be by an effi
cient ·forced reed system operated l•.r an oil pPmp of ample size and with an 
efficient' strainOJ. The r£maindcr of . the lubrication thr01,;ghout the· roller 
sh¥1 be· of an eJJootivo type· suitable Jor operation in tropical and dos~rt <'on
ditions and. by. somi, skilled 'abour. The luiJrioation fittings shall inclt:de 
weather-and dust-, &xoluding rosorvoirs of la1·go capadty. Details of the 
method of !ubri<'ation shaD be slwwn in the 'l'eohnica! l::ichedula-Annexl.\re 
I. 

i 7, Front and Reor Rol's-The rolls shall bo constructed o•' oast iron of 
high quality equal to that of the \lest impm·tcd malws or ultornotiv"ly of 
mild steel. All wheols including the ii·ont rollor shall havo ddachable ctntres. 
rhe holos·for securing those Ctntro~ to the OJtter portion of the WhoaJs shall 
bre ·big drilled in ordor to ellSuro absolute intorclwnaou.hility. Tho frout 
wh~l or rolk>r shall be in two parts each rovoh>~ indopendently of the axle 
~nd Its path shall overla.p tlw ;paths of tho 1'0&1' whedfil by not less than ll" 
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-~h side· Good qua.lity bronze bu•hes sh"ll be prm-idoo in the wheel 
on ~ · 1 h 3' s• di 2' 10• ·a ·(In b<arings The front rolls shall be not ess t nn "·X WI e. . 
halves) ;nd tlie rear'tolls not Jess thr.n 4' 6' db. X I' 4' wide. The tht~lt• 
ness of the front roll~ shn.ll be not Jee.s thn.n !"·if 9f cast iron or 3 !4: :r of mild 
st<el, The thickness of the rear roUs shnll be not less thnn 1.3/4 if of oas~ 
iron and 1-318' if of mild steel. 'll1e hub~ slu.ll have rouewablo gun-met 
bushoo and shall be lubricated by "Sta\Jier" type librioat01s or by ptessure 
type lubrke.t!on. 
· 18. Bcrapers-A!Jjusta.b'e spring: smapers s\n.!l be provided at the front 
and rea.r of the rear wbeols and aojustal,!e scrapnrs at the front and back of 
of the l'ront roller. 

19. Variaticm in rolli11g pres_81<res-:Temhrera shall_ put: forwnrd .. their 
propo•als for providing ballr.sting or other device . to ~1ve ·road. pres•u;·es 
on the rear tolls ranging from _350 lb• .. to 470 lb<. p<>r iuch width of run. 
Water ballasting will not be accepted for this purpose. 

2u. Brake&-Two iro;J.ependent brak~s rball be p'rovidon, one operated 
by foot-- the other by hono. These brakes shall aot.on large diameter brake 
drnms. One brake mo.y act on the tronsm.is,ion l:mt at least one hake must 
act dirEl<'t on the reM wheels. The 1-rake btmch simi! be linod with appro• ad 
friction marorie.l giving ad<·que.te holding power undrr all climatic conclitions. 
Either brake shall be capable of holding-the roller stationary on o.n inclinn of 
1 in 5 .in either diroction. 

21. Forecarriage and ForTe--The fmk sho.ll be of cast steel or mild steel. 
The fotcoruriage and foHlcarrie.ge bracket shall bG of ample strength for tough 
usage. 

22. Steeri11g Gear-The steering gear shall be contro'loo by a hand wheel 
acting through a worm gear and spirally grooyed cbr1.in l:atTol_"ltnd chains 
on the ftont 1oll fotk, or through other approved type of me<'haniam; 

22. Slwjts-Ail shafts including axles shv,ll be of good qualit-y mild 
steel anita hly finished and workiiU! in wall luhricat<>d bronze bu•hed bearings, 
or in adequate ball or 1 ollor bearings. · 

24. Exhausl Pir-e-Tbe exhaust pipe or pipes shnlJ be Jagged where 
necessary and shall be carried clear to one side of tho rol~or or to &bovt the 
awning. 

25. Ce11tre of Gra,,ify-The centre of gravity of the rol"er shall be aa 
low as possible consistant with the provision of suitable road t!earanoe. 

26. Awni11g-An awning oxtmrl;ng the full longth of the roller shall be 
provided. This shall be of met.o.llineJ. with timber or of other app1oved desi11n 

27. Curtai11s-Sid~ and end "Joll-trp" cmtains ~fbe11.vey waterproof. 
material •bali be st.ppHed tog ether with strops and buckles for securing 
t.hese when not in use. 1 

2P. Dra•c Bar-A strong cast steel ot milil steel drnw lJar attachment; 
shall be fitted at tha tear of the rollot. A forged ijtecl draw bar pin .Wall be 
provided, attached to the rollor by a chain. 

2!'. Controls-All ope~ating levers, controL. ; hmlm pedals Jev.ers, &nd 
steering "boo! stal! be so sttna;trd thc.t tho dliYcr will baYe an unobstru?ted 
viow of all oporatlOilS. A sUJ.taLle apd cvn.fortable seat shall be ptOVldecl 
fllf the !lrivef • 
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30. Ac0088ibility.-AIJ ma.chinery shall1 be so designed' and Mri1llg'fd M 

to 1:.1rc rd N!BY aoeBsli fol' o1enning; l1~~n·icnt.ion- · rrpnfrs n.nd adjust.inent .. 

31. Operdti11g Olwracteristicsc-The t~mdor<>r shnJl stdnnit with tho tend<>r 
fitll cl(•t..,'1i~ .of the opttrnting clul.ruotoii<;t.jo~ anri ., ap<~city of t.ho roller •n the 
form: shown in. th.- accompanying TocJrmcaJ .ScJwdulc-Anncxmo J • 

.?2. }11guipm.t?tt.-Tb.e t~ndm·f!I 's fita ndard set oJ acc•(:ssr;rit's -~hnH be 
provided. A •ull d<t..,ilnd list. of t]i<Se shall he included in the Teehnic~i 
Schcdulc-Anntxur('l II. 

NoTF.--"''a tor -sp:ra.yai·P; -weter fiit.ors, winding drums and lamps are not 
r<>quired ·but lniup bi·ackets·must be-providod Go thnt the purchM<'r may 
fit his own lamps for night driving if dcsirLd. 

33. E xtrali.-1he tenderer Jl;lay quote as an ~xtra for any m· all of the 
follo~·ivg :-

(a) Provision of_ a hydrau'io ooup'ing "Fluidrivo" incorpornW in 
the n._ain drive from the engine. 

(b) Provisi•ln of power stooring. 
(c) Any it<m whiPh he rE.<Omn..<>nds not inCluded as st.tndard equip

ment or not mentioned in this specification. 

34. In!ltrucli:rn:d Literature.-An _ TnstruoHon. Book or ;books dealing with 
maiptenanoe ol ~he power unit trnnsmission steering gear a.nd- a.ll moving 
j>Mts of the rol_ler together with a lubrication ohart shall be supplied with 
each roller. Spare copies of these books and charts totalling t"'ice the 
number of rollers OidErod shall be supplied in addition. 

35. p 00la.-The- t<Jndcrer. shall supply-with. each road roller .. such tools 
are required· for the efficient maintena.uco _and operation of the roll or at 

a.~ Particulars of tools proposed shall J,t inaluded in the Technical Sche
':; ~· (Annexure II). 'l'he tools shn.ll include one 10 ton lifting and travers
• 

11 ejack of approved make.· A fit~iug .shad be cast on or aeour<>ly aj;taohed 
'::f the front fork. or other convonl6nt plaoe to hold the jnok on thF roller 
while it is travelling. 

311• TixJZ BO'.t:.-A spacious and well fitted look-up shoot steel too:l box to 
aocommod&te all tools shell be supplied. The box shall b" "built in" or 
welded on the· roller. 

37• SparM-T?-e ~nderer shall show in the Toohnicnl Sohodul<> (An
Il) 8 full hgt of spare parts he recommends to oovor a period of 2 

n=~~:.orldng. and two oopios of a comprehensive illustrated spare perts list 
;hall be supplied with each roller. 

3
!l. Fit.ish.--The roller shall .be painted with a high qJ;ality weather 

resisting P" int. 
INSPECTION nND TEST 

:!9. Every engin£ shall he testEd t.nd&r load on the test bench prior to 

fitting :11 the roller. . . 

4f: ·The first engine of a typo (sekctod at mndoru _by th~ Inspf'Ctmg 
Offionr- from th:> ha.teh) sha.ll be tested- nnder .hmke at ongme hutldcrs wo;ks 
ancl nuder such toat must g1ve the put.put at 1ts normn.l spood over a per10d 
of 6 h,ours of th,e b, P· at Which it- j~ ra-ted, !18 Give~ ]ly tl}.e ~kef 
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in th~ attached Technical Scheilule Annexure]:, After satisfactory test. all 
bea.rbgs and wearing surfaces shall be opened up for inspeotion. The firiish
e~ roller after completion an<l painting shall be weighed iit ,the presehoe 
of the Inspecting Officer on a suitable weigh-bridge. The roller ~hail thoti 
be loe.cle<l to full working weight and tested on tq<i roa;d und!ir. ·all. not'!;na.1 
0011tlitions of service. It will be require<! to climb an incline . df .nQt less 
than one in five. The brake shall be tested on this incline an<!. shall hold 
the roller securely in either direc.tion. The roller shall steer and tna.noenvre 
with the engine working at all speeds forwa;rd and reverse, to ·the entire 
satisfaction of the Inspecting Officer. After satisfa.otory road test th& 
bearh1g and wearing surfaces shall be opet>ed up for inspection .. Subsequent 
rollers of that batch shaJl:be given a road test at the discretion 'of tbe 
Inspector. 

41. 0081 of Te!ting.-The. contractor shall .provide aU labour, faoilitW. 
tools and apparatus necessary for all tests. The ooat shall be included .In the 
tend<lt price. 

42. Accepta.nce.-Approvol in writing.from the lriPpeotor oihall be the 
only a.oceptanc·e. 

43. Each roller, shali beer. a maker's name plate bearing the following 
i~ntification particulars :-

Maket 'a name ..•............•............••...•..••.•.•.•...••. 
Type ·and size of· rollor .............. · .•.... : •.......• ··" · •.•.... 
Serial Number ................................ ;, .•. ;, .. ;, .•..• ; 
Contract No ................... · ... ' .... ; .•• Date.' • · ••.•••••••.• , . 
Indent No ......................... · ........ Date ......... ;; .... ;. 
Government Ma.rk (as Jriven on the schedule). 

44. 'Government Marking>-The ma;rking given in the ·BCbedule-- shall 
be cast on the maker'o name plate. 

45. Packing.-After approval, the roller shall be .securely ana IIUlta.bly 
prepared for rail or sea transport. . ;All, easily detachable fittings Shall be 
rem?ved. a.nd separa~ly pac~ed ; Jomtmg material wbem necesaa.ry must 
be mcluded for refittmg. Bright parts shall be efficiently. protected from 
corrosion where necessary and shall not be packed in straw. All packages 
shall have stoncilloo upon them in good oil paint the consignee's address as 
given in the Soh~ule. Cases sh~ll. have stencilled upon them in addition 

. net ~nd gross weights and descnptw~ of contents. Stencil plates shall be 
provtded by the contractor. A packing note, detailing the stores indent 
number an~ item numbers is to be enclosed in each package. A duplicate 
copy of thiS packing note shall be sent sepa,rately to the consignee by re· 
gi~tered post and a triplicate copy shall be provided for the Inspector. 

46. Drawings.-The contractor shall supply without charge one genorai 
arrangement print of each roller t? a scale of not less than 3/4 • per foot. 
He shall also supply in duplicate With each rollor such arrangement drawings 
as are necessary to enable the purchaser· adequately to maintain and repair 
the engine and other parts of the ~oilers.. Such drawings may at the oon· 
tractor's discretion be incorpomtoo m the mstruction book refered to in para. 
86 hereof. All drstwings shall show the I. S. D. No., the· Contract No. and 
pate, the Indent No. and date, the lte'; No. &:nd the name of the contractor. 
'fhe dmwings sh'loll be handed to the . nspectmg Officer at the tinle of final 
inspection and will be initialled by hun as oorrectly repl'el!llnting the roller 
as · ma.<\e an<l finished. 
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TECJINICAJ;. SOHlllPULE.A~~XUR~ I 

Technical data to be givoo at the time of tendering : 
(1) (a) Weight in working order•. \. •.. ,.· .. tons:.· ..... · ... , .... ~cwts. 

(b) Net waight of" empty· roller., .... , ..... tons; ........... cwte. 
(i) Ground pressure per inob of width. Front rolle~ 1ma:rimnm .•...... 

Front roller minimum ...•..•. 
Hind Wheels msxhnllfil .. , ... 
mwr Wileelii minimum.':.; .. 

(8} Met.hod by which rolling pressure is varied .......••.• , •.•.. : . ..• 
(4} Number of gears and speed in each .gear;on.·leval. ..... ~ ......•. , 
( 5) Ma:rimum giade. roller will, ·clim'l> ..... ,. , ....... , .. , ............ . 
(!!) Minimum• turning .airole (outsid&- radius). , ...................... . 
(7} (a) Steering rollers ........... :dia·; ........ :width ...... thickness 

(b) Drivii:ig-- wheeia ......•.. , , ;dis ...• , ..... width .'; .... thickness 
(8) Design and material of frame ................................ .. 
(9} Design ·and ·materia.I''of' forilcarria.ge &nd fork .....•............ ,. 

(10) Lubrioa.tion, method of ..• , ........ _ ..................... · ...... .. 
(a} Engine .............•......•..• , ...... . 
(b) Transmission ............. , ........... , .. 
(c) Cha.esis ........•.•.•.••.••.•..•....•... 

(11} Road clearance .......... , .................................... .. 

( 12) Ma.kerB 
(13) Type:-

D I E S E L E _N G IN E 

Makar's type of size (code) deeoription. 

(14) Cylinders, number. 

(16} Cylinders bore and stroke:-
........... · ·. •. • ........ . m x stroke.· . . . . . 

(16) R. P. M. normal 

. . . . . . . . . . . . . . . . . . . revs. pe~: minute 

(17} Rsted {)\ltputi at3o•· :meroury· ·o2~ F.' as· defined 

in B. S. S. No. 649. 

B.~H;. P .... . : .................. .. 

(18) B.H.P. required to drive the Road ROller on the Inel w&1111 fuli.Y 
loaded and balla.~~ted. 

{Ill) n-ve on Engine pow~n\-Va.ilable after allowing for working wi•h 
the :r:o~er ball.~fie~-¥.~ fully loaded. at a. temperature of l2i0 p 
hamiollty IIO%•ai9~~·-';000'U., and •on.a-Gl'9dien1rof 1 W' lJ. 
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(20) Guaranteed cmlsumptton of fuef oil in lbs. per hour under normal 
working oondit;ions at site. 

(21) Conslli-uption oflubrioating oil. lbs. per hour in the engine under 
normal .working _oonditions e.t· site. {no oredit to be taken for 
reoover8j} oil) :~ 

: ...•.•.............•. ~ . . lbs. per hou-r 
(~2) Specification of ·lubrio·ating oils rooommended. 
(23) Engine Cooling System,:-

(a) Type; 
(b) Radiator; 
(c) Water Circulation i 
(d) Ma.ximuin temperature of oooling water leaving the oylinder 

jackets when the engine is working at the ra.ted' output 
. given under Item. i 7. 

TECHNICAL SCHEDULE-ANNEXURE IT . 
(a) Stn.ndard :Accessories and Tool8. 

To be specified in deta.il by Contractar,. but _shall in genera.! cansist of the 
following :- · 

Tool Box, stool, with galvanised padlaek and twa keys. 
Hammer, fitters' 11 lbs. 
12-inob seoond out file With. handle. 
Cold Chisel. 

Two shifting spanners, 0 in/3/4', 3/4 in/1 inch. 
Full set double ended spanners. 
1/2 gallon oan filled with lubri~ting oil. 
Grease in tin 7 lbs. 
pne pint oil feeder. 
Water funn~l. 
l'etrol f'.Ull1el. 
Two go.llan galvo.nised bucket. 
A.ssarted spli~ pins. 
l'ineb bar. 
Clutch adjusting tools. 
Two lbs. cotton waste. 

Frost cogs, or suitable non-slip fittings in lieu shall be 'dA~ ·r .,~~ 
for in the contract schedule. provt "" ' e&...,.. 

(b) Spares. 

The Contractor shall give a list, with prices of the sp te 
111euded for 2 years' normal working.. • are p&r recom-




